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Abstract. The cuticular skeleton of the salivary pump, including salivary ducts, is des-
cribed in major groups of Coccinea. The evolution of the pump and its significance in the taxo-
nomy of the scale insects are discussed.

INTRODUCTION

The comparative investigations on the mouthparts in the Coccinea, ini-
tiated with the researches on the labium (KoTEJA, 1974) are continued in thig
paper. In contrast with the labium and clypeolabral shield (the latter will
be published in a separate paper), the salivary pump has never been respected
in the taxonomy of the Coccinea. A few papers dealing with the sahvary pump
(STICcKNEY, 1934; PESSON, 1944) discuss only the morphological structure
and function of this organ. ;

The salivary pump has been studied on the same material as the labium
with the use of similar methods, both presented in detail in the earlier paper
(KoTEJA, 1974). This paper contains also a general introduction to the question.
The taxonomic conclusions arising from the studies on the mouthparts are
discussed separately (KoTEJA, 1974 a).

The length of the pump has been measured from the margin of its inneyr
end to the outlet of the tube in the column. The size of the pump is calcula-
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ted as 8= ]/ 1w, W, Where ! and w represent the lenoth and width of the pump.
The relatlve smes of the pump are presented as

Wwheére RP and RC represent:the size of the salivary pump in relation to the
pharynx and clypeolabral shield, respectively, I, and [, the lengths of the pha-
rynx and clypeolabral shield, and w,, w, the widths of these structures.

All data presented in this paper, if not otherwise stated, refer to the adult
female. Similarly, the figures of the salivary pump present its doual surface
(in topographical meaning).

GENERAL CHARACTERISTICS

The salivary pump in the Coccinea is typical of the Hemiptera. Owing to
the opisthogna,teus structure of the head in this group the pump is well visible
from the dorsal surface. It represents a cup-shaped organ situated on the tip

‘of the hypopharynx. The column:of the pump (co), being very strong, encloses
the outlet tube (s¢) through which the salivary liquid is expelled from the
pump chamber (¢d) to the exterior. The lateral wall (lw) which forms the
cylinder of the pump, is usually strongly sclerotized. The wider, inner end
of the pump is invaginated, to a lesser or greater degree, to the pump chamber
(cylinder) and forms the piston (ps) of the pump. The wall of the piston is
membranous and sometimes difficult to be detected on the preparations made
for taxonomic purpose. To this membrane an apodeme (ap) is attached on
which large muscles are inserted. Two main salivary ducts (msd) each rami-
fied, as a rule, into three arms (bsd), unite into a common duct (csd) which
joins the lateral wall of the salivary pump, dorsally (in the topographical mea-

ning). The vulvar flaps (v), one by the entrance of the common salivary duct,
the: other by the outlet tube, were difficult to observe in the examined ma-
terial, Beside the above described structures, in some groups of the Coccinea
there exist three small projections situated on the common salivary duet bet-
ween its very base and the lateral wall of the pump. The paired lateral pro-
jections  (wp) demonstrate a wing-like shape. The unpaired medial one (up)
ig situated near the inner end of the pump. On the ventral face of the pump
occurs in some species an oval, sometimes bilobed scale-like plate. The nature
of the mentioned structures is. unknown to the author. :

The size and shape of the column vary in the groups of the Coccinea. In
some families (Coelostomidiidae, Kermesidae) it is much longer than the cy-
linder,” in others . (Conchaspididae, Asterolecaniidae, Diaspididae) significantly
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shorter than the cylinder. In the majority of groups the lengths of the two
elements are subequal. The width of the column is small in some groups (Orthe-
ziidae), large in others (Coelostomidiidae), or, in the majority of scale insects
about half that of the cylinder.

The cylinder of the pump is usually spherical, in some groups (Kermes)
somewhat elongated, or compressed (Callococcus). The lateral wall of the
cylinder is sclerotized to a lesser or greater degree. In some groups (Diaspi-
didae) it is covered with a characteristic sculpture.
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Fig. 1. 1 — Generalized figure of the salivary pump, dorsal view; 2 — Scale-like plate on the

basal part of the salivary pump, ventral view; 3 — Conchaspis angraect: 4 — O. lata; 5 — Fa-

gisuga trilobala. ap — apodeme, bsd — terminal branches of the salivary ducts, ¢l — cylinder

of the salivary pump, co — column of the salivary pump, esd — common salivary duct, lw —

lateral wall, msd — main salivary duets, s¢ — salivary canal, sp — scale-like plate, up — un-
paired process, wp — wing-like processes

1*
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- The size and shape of the piston apodeme depend on the muscles attached
In the majority of groups it is small, club-shaped. In some groups (Matsucoc-
cus, Diaspididae, some members of the Asterolecaniidae family group) the
apex of the apodeme is divided into some thin, sclerotized filaments. Some-
times the paired character of the muscles is clearly demonstrated by the arrange-
ment of the filaments (Zrichococcus napiformis). In Orthezia, Neosteingelia,
and particularly in the Conchaspididae the apex of the apodeme becomes enor-
mous and the whole structure is fungiform.

The size of the salivary ducts is to some degree in accordance with the
size of the salivary pump. In the Pseudococcidae, Acanthococcidae and Coccidae
family groups the ducts are short and thin, sometimes difficult to be detected.
In Phenacoleachia, and the Diaspididae the ducts are comparatively thin,
but well sclerotized. In some members of the Asterolecaniidae family group,
the Conchaspididae and particularly in Neostetngelia and Kuwania the ducts
are enormous. Their length exceeds half the body length. The proximal ends
of the salivary ducts are divided, each into 3 branches, in Conchaspis alone
about 8 endings have been counted. The relative length of the common duect
seems to be characteristic of families. In some groups (Neosteingelia, Kuwania)
the duct is very short — shorter than 1/2 of the pump length. In the majority
of groups it is about as long as the pump, andin the Pseudococcidae, Coccidae
and related groups much longer than the pump. In some species a difference
between the lengths of the common salivary duet in the nymphs and adult
female has been stated — in the first stage nymphs of some species, the rela-
tive length of the duct is greater than in the adult female. The walls of the
ducts with a greater diameter are wrinkled and in some respects similar to the
tracheae.

The length of the pump varies between 10 pm (some Coceidae) and 77 pm
(Callococeus), the width between 5 um (Coccidae) and 45 pm. (Ophisthoscelis),
‘the size (S) between 7 pum (some Coccidae) and 57 pm (Callococeus).

The size of the salivary pump in relation to the size of the pharynx (sucking
pump) — RP, varies between 15 in Aclerda and 88 in some Diaspididae.

REMARKS ON THE EVOLUTION AND TAXONOMIC SIGNIFICANCE OF THE
SALIVARY PUMP

The existence of differences in feeding between various groups of scale
insects, e. g., the Ortheziidae, Coccidae and Diaspididae, seems to be quite
obvious, but comparative physiological investigations on this problem were
not carried out. In this situation it is not easy to understand the significance
of the salivary pump in the adaptative processes and specialization of the
feeding mechanism and only some suggestions can be presented here.

The differences concerning both absolute and relative sizes of the pump
between various groups of Coccinea are most striking (Figs 10 and 11). The
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large pump and large salivary ducts indicate that a large amount of liquid
is discharged. On the other hand, it is true that the effectiveness of a pump
depends not only on its capacity, but also on other features, e. g. on the fre-
quency of the piston movement. Furthermore, the diameter and length of the
salivary canal in the piercing stylects, the type of the host tissue from which
the food is taken, and others, should be respected in commenting upon the
evolution of the salivary pump. In any case, a large pump has been stated
in the members of the Diaspididae, Asterolecaniidae, Conchaspididae and Por-
phyrophoridae family groups and in Neosteingelia. These groups are regarded
as being highly specialized in many respeets and, therefore, it can be supposed
that the enlargement of the pump represents a pregressive phenomenon. Not
in accordance with this rule are the econditions in the Coccidae family group.
This group contains many specialized forms but the salivary pump remains
always small.

On the ground of taxonony the characters of the salivary pump -can be
utilized only to distinguish groups of higher categories. Following features
are supposed to represent some value for the taxonomy: the absolute and relative
sizes of the pump, its shape, the structure of the lateral wall, the size and shape
of the apodeme, the size of the salivary duets, the relative size of the common
salivary duet, the presence and shape of the projections on the base of the common
duct as well as the plate on the ventral side of the pump. By means of these
characters the Diaspididae, Asterolecaniidae, Kermesidae, Conchaspididae, Coelos-
tomidiidae and other small and specialized groups can be distinguished. In the
Pseudococcidae, Acanthococcidae and all groups associated in the Coccidae family
group, i.e., in the scale insects which form the main core in the recent fauna the
salivary pump is uniform and comparatively small.

CHARACTERISTICS OF THE SALIVARY PUMP IN THE MAJOR
GROUPS OF COCUINEA

Orthezioidea

Phenacoleachiidae
(Fig. 2)

Material examined: Phenacoleachia zealandica, @ *.

The salivary pump in this group is large: length 46 pm, width 24 pm, S
33 pm. In comparison with the body size and the size of other mouth parts —
rather small (RC — 7, RP — 34). The width/length ratio is about 1:1,9. In
dorsal view the cylinder is rounded, the column very strong, about as long

* The collecting data, authors of specific names and other references are given in an earlier
paper (KoTrsa, 1974). :
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as the cylinder. The lateral wall is thick, not covered with sculpture. The apophy-
sis is funnel-shaped, of medium size. The salivary ducts are comparatively thin,
well sclerotized, about as long as the clypeolabral shield, the common duct
is shorter than half of the pump length. The wing-like processes on the base
of the common duct are present, the unpaired process is distinet.

Ortheziidae
(Fig. 2)

Material examined: Arctorthezia (2 species), Orthezia (2 species), Newsteadio floccosa, § and
nymphs, Ortheziola vejdovskyi, @ and nymphs.

The structure of the mouthparts makes the examination of the salivary
pump very laborious in this group. The pump is large: length 16—36 pm, width
8—26 pm, 8 12—31 pm; relative sizes: RP — 35—39, RC — 9—19. Width/
length ratio — 1:1.4—1:2.2. The column of the pump is long, the lateral wall
rather thin. The apophysis is apically broadened (Arctorthezia pseudoccidentalis)
or parallelsided (Ortheziola vejdovskyi). The salivary ducts are small or medium
sized. The common duct is longer than the length of the pump.

Monophlebidae
(Fig. 2)

Material examined: Drosicha (2 species), Gueriniella serratulae, @, Giganlococcus maximus
(only first stage nymphs), Pseudaspidoproctus armeniaca, @, Leerya purchasi, @ and first stage

nymphs.

The salivery pump is large: length 27—48 pm, width 16—22 ym, § — 20—
30 pm, relative sizes: RO — 14—19. Width/length ratio —1:1.7—1:2.1. The
column of the pump is long, relatively narrow. The lateral wall is thin, weakly
selerotized. The apophysis is fountain-like, or fungiform. The salivary ducts
are thin and long, the common duct is about as long as the pump, in the adult
female (Icerya purchasi) relatively shorter than in the first instar nymphs.
No processes occur on the base of the common duct.

Coelostomidiidae
(Fig. 2)

Material examined: Nymphs of Marchaling hellenica and two species of Coelostomidia.

The pump is long and narrow: length 29—36 pm, width about 17 pm, 8§ —
22—25 pm, width/length ratio 1:1.7—1:2.5, relative sizes gmall: RP 14—19.
The column of the pump is long and strong. The lateral wall is thick, the cylinder
chamber small. The apophysis is club-shaped. The salivary ducts are narrow,
long, the common duct is about as long as the pump.
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I'ig. 2. The salivary pump in the Orthezioidea. 1 — Phenacoleachia zealandica; 2 — Newsteadia

floceosa; 3 — Neosteingelia texana, preadult female; 4 — Coelostomidia wairoensis, preadult

female; 5 — Icerya purchasi; 6 —id., first stage nymph; 7 — Xylococcus betulae, older stage

nymph; 8 — Giganlococcus maximus, first stage nymph; 9 — Porphyrophora polonica, preadult
female 10— Matsucoccus pini, preadult female

Neosteingelia group
(Fig. 2)

Material examined: Neosteingelia lexana, 2 and nymphs.

The pump is large: length 31 pm, width 24 pm, S — 27 pm, in the preadult
female respectively — 48 pm, 31 pm, 29 pm, width/length ratio: 1:1.3. Relative
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gizes large: RP — 40, RC — 12, in the preadult female 70 and 33 respectively
The column of the pump is large and short. The lateral wall is comparatively
thin, not sculptured. The apophysis is large, fungiform. The salivary ducts
are enormous, about as long as the body length, their walls are thin and folded.
The common duct is very short. Wing-like and unpaired processes on the base
of the common duct have not been observed.

Kuwaniidae
(Fig. 2)

Material examined: Kuwania quercus, nymphs.

The salivary pump on this group is similar to that in Neosteingelia. Sizes
(preadult female): length 24 pm, width 19 pm, § — 21 pm, RP — 26, RC — 25
width/length ratio — 1:1.7.

Xylococcidae
(Fig. 2)

Material examined: Xylococculus betulae and Xylococcus filiferus, nymphs.

The pump is small (preadult female): length 19—29 pm, width 7—12 pm,
8§ — 12—19 pm, width/length ratio 1:2.4—1:2.7. The column is long and strong,
the lateral wall thick, not sculptured. The apophysis is club-shaped. The salivary
ducts are short and very thin, the common duet is comparatively long, some
projections are present on its base.

Matsucoccidae
(Fig. 2)

Material examined: Matsucoccus pini, nymphs.

The structure ofthe salivary pump in this group is similar to that in the
Xylococcidae. The absolute and relative sizes are large: (preadult female) length
36 um, width 24 pm, § — 29 pm, RP — 67, RC — 14, width/length ratio 1:1.5.
The salivary ducts are longer than is Xylococcus, with distinet striation. The
common duct is about as long as half the salivery pump. Projections on the base
of the duct have not been observed.

Porphyrophoridae
(Fig. 2)

Material examined: Porphyrophora polonica, Dimargarodes mediterraneus, nymphs,
The pump is medium sized: (preadult female) length and width about 24 pm,

RP — 37, RC — 117. The column is very short, the lateral wall comparatively
thin. The apophysis is weak, elub-shaped. The salivary ducts are small, the
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common duct is long in the first stage nymph, relatively shorter in the preadult
female.

Coccoidea

Pseudococcidae
(Fig. 4)

Material examined: Trabutininae — 30 species of 20 genera, Pseudococcinae — 25 species
of 13 genera, Rhizoecinae — Rh. vitis and Rh. halophilus, Sphaerococcinae — 8. casuarinae,
Amntonina (3 species), Chaetococcus (2 species).

The salivary pump has an uniform structure in all members of the Pseudo-
coccidae. Both absoute and relative sizes are small: length 11—26 (av. 15) pm,
width 6—14 (av. 8) pm, § —8—19 (av. 11) ym, RP — 16—30, RC — 6—10,
width/length ratio 1:1.2—1:2.2. In dorsal view the cylinder of the pump is
rounded, the lateral wall is thick, not sculptured. The column is strong, about as
long as the cylinder or a little shorter. The apophysis is medium sized, funnel
shaped. The salivary ducts are thin and short, about as long as half the clypeola-
bral shield length. The common duct is relatively very long — longer than two
lengths of the pump. The wing-like processes are narrow and long. The unpaired-
process is large, sometimes deeply bifurcated.

Acanthococcidae
(Fig. 3)

Material examined: 25 species of 7 genera (Acanthococcus, Phloeococcus, Rhizococeus, Gossy
paria, Greenisca, Xerococcus, Eriococcus).

The salivary pump in this family, excluding Xerococcus, is small: length
12—21 (av. 19) pm, width 9—14 (av. 11) pm, § — 11—16 (av. 14) ym, RP —
27—36, RC — 7—11, width/length ratio 1:1.3—1:2.1. The structure of the
salivary pump and ducts is similar to that in the Pseudococcidae. The wing-like
processes are slender and long, being the largest in the whole suborder. The un-
paired process is large, sometimes bifurcated apically. Is some species (Greenisca
brachypodii, Acanthococcus greeni) onthe column, ventrally, a scale-like plate
has been observed. :

In Xerococcus fouquieriae the salivary pump differs markedly from that in
other Acanthococcidae. It is much larger: length 36 ym, width 24 pm, S —
29 pm, RP — 47, RC — 16. The column of the pump is very short.
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Fig. 3. The salivary pump in the Acanthococcidae family group. 1 — Acanthococcus aceris:

2 — Rhizococeus pseudinsignis; 3 — Acanthococeus greent, ventral view; 4 — Hriococcus azaleae,

lateral view; 5 — Phloeococcus loriceus; 6 — Xerococcus fouquieriae; T — Greenisca brachypodii;

8 — G. glyceriae, ventral view; 9 — Dactylopius sp., lateral view; 10 — Apiomorpha sp., 11 —

Kermes quercus, dorsal view; 12—id., lateral view; 13 — Cerococcus punctiferus; 14 — Asterococcus

pyri; 15 — Kuwanina parva, dorsal view; 16 —id., lateral view; 17 — Cryplococcus nudatus;
; 18 — C. fagisuga
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Dactylopiidae
(Fig. 3)

Material examined: 3 species of Dactylopius.

The salivary pump in the Dactylopiidae is similar to that in the Acanthococei-
dae, but much larger: length 26—38 pm, width 19—34 pm, 8§ — 23—36 pm,
width/length ratio 1:1.1—1:1.5. The relative sizes of the pump are the Same
as in the Acanthococcidae: RP — 19—35, RC — 8—10.

Apiomorphidae
(Fig. 3)

Material examined: 3 species of Apiomorpha.

The salivary pump in this family is typical of the Acanthococcidae family
group. Length 17—24 pm, width 12—19 pm, § — 14—21 pm, RP — 32—39,
RO — 10—11, width length ratio 1:1.3—1:1.7. The apophysis is very small.
The salivary ducts (first stage nymph of Apiomorpha sp.) longer than the clypeo-
labral shield.

Kermesidde
(Fig. 3)

Material examined: Kermes quercus and. K. pubescens (second instar).

The salivary pump in this family is significantly elongate: length 36 pm, width
16 pm, S — 24 pm, width/length ratio 1:2.2. Relative sizes: RP — 30, RC — 14.
The cclumn of the pumyp is narrow, about two times longer than the cylinder.
The apophysis is short, enlarged on the apex. The wing-like and unpaired processes
are present.

Cerococcidae
(Fig. 3)

Material examined: 5 species of the genera Cerococcus, Cercococcus, Pollinia and Astero-
coceus.

The salivary pump in this group is typical of the Acanthococcidae family
group. The apophysis is small and slender. The dimensions: length 1417 p,
width 9—12 pm, § — 12—14 pm, width/length ratio 1:1.3—1:1.9. Relative
Size: IRP 9430, RO - 7110,
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Calycicoccidae

Material examined: Calycicocous merwe.

The structure of the pump in this group seems to be typical of the Acantho-
coccidae family group. The apophysis and the salivary ducts have not been
observed in the available specimens. The size: length 17 pm, width 10 pm, § —
12 pym, RC —13.

Cryptococcidae
(Fig. 3)

Material examined: Cryplococcus (2 species), Pseudochermes framini.

The pump is typical of the Acanthococcidae family group. The common sali-
vary duct is comparatively short — about as long as the pump. The wing-like
and unpaired processes are all distinct. The sizes: length 14—15 pm, width
9—10 pm, § —12 pm, RP —32—47, RC — about 13, width/length ratio
1:1.4—1:1.5.

Kuwanina group
(Fig. 3)

Material examined: Kuwanina parva.

The column of the pump is very short in this group. Other features are simi-
lar to those in the Acanthococcidae family group. The sizes: length 13 pm, width
12 pm, RP — 44, RC — 16. The latter number should be emphasized — it is
the greatest, beside Xerococcus, in the Acanthococcidae family group.

Conchaspididae
(Fig. 1)

Material examined: Conthaspis lata, C. angraeci, Fagisuga trilobata.

The salivary pump is very large in this group: length 24—36 um, width
14—24 pm, § —18—29 um, RP — 44—62, RC — 16—25, width/length ratio
1:1.2—1:1.7. The column is short, the lateral wall thin, not covered with scul-
pture. The apophysis is enormous, fungiform. The salivary ducts are thick and
long, about as long as half the body length, with their walls irregularly folded.
Each of the duets splits off a short branch in about 1/3 of its length, and then
ramifies into about 7 ducts (Fig. 8). This is an anusual feature because in other
scale insects only 3 terminal branches have been found. The common duct
is short — shorter than half the length of the pump. No wing-like processes or
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other similar structures on the base of the common duet have been observed.
On the ventral side of the pump a large, scale-like plate occurs.

Stictococcidae
(Fig. 4)

Material examined: Stictococcus sp.

The salivary pump in this group is small: length 17 pm, width 10 pm, § —
13 pm, RP — 28, RC — 6, width/length ratio 1:1.7. The column is large and
strong, the cylinder is small, rounded, with the lateral wall thick. The apophysis
is very weak. The salivary ducts are short and thin, the common duct is much
longer than the length of the salivary pump. The processes on the base of the
common duct are distinet but very small.

Kerriidae
(Fig. 4)

Material examined: Kerria lacca, Austrotachardia melaleuca, Tachardiella mexicana.

The salivary pump is typical of the Coccidae family group. Sizes: length
12—21 pm, width 7—12 pm, § —9—14 pm, RP —17—29, RC — 7—12,
width/length ratio 1:1.4—1:2.1. The column is long and strong, the cylinder
small. The apophysis is small, club-shaped. The salivary ducts are thin and short,
the common duct is about 3 times as long as the pump. Wing-like and unpaired
processes are present.

Coccidae
(Fig. 4)

Material examined: 60 species belonging to 30 genera.

The salivary pump is small in this group: length 10—21 (av. 15) pm, width
5—12 (av. 10) pm, § — 7—16 (av. 12) pm, RP — 16—30, RC — 6—10, width/
length ratio 1:1.3—1:2.3. The column is always strong, of various length. The
cylinder chamber is rounded, the lateral walls are thick. The apophysis is small
and narrow, sometimes divided apically into numerous thin filaments. The sali-
vary ducts are thin and short, the common duct is comparatively long — 2 or
more times longer than the salivary pump. The processes on its base are always
present, the wing-like processes being sometimes long and slender.
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Fig. 4. The salivary pump in the Pseudococcidae and Coccidae tamily groups. 1 — Stictococcus
sp., 2 — Austrotachardia melaleucae, lateral view; 3 — Tachardiella mexicana, lateral view;
4 —1id., dorsal view; 5 — Herria lacca; 6 — Aclerda walapenseae; 7 — Lecanodiaspis prosopidis;
8 — Chloropulvinaria floccifera; 9 — Paralecaniwm milleri; 10 — Lecanopsis festucae; 11 —
Palaeolecanium  bituberculatum; 12 — Psilococcus parvus; 13 — Phenacoccus aceris; 14 —
Pseudocoocus maritimus, lateral view; 15 — Rhizoecus halophilus; 16 — Atrococeus paludinus;
17 — Antonina crawi, dorsal view; 18 —id., lateral view; 19 — Trionymus perrisii; 20 — Tra-
tina crassispinosa; 21 — Rhodania porifera; 22 — Mirococcus festucae
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Lecanodiaspididae
(Fig. 4)

Material examined: Lecanodiaspis prosopidis, L. acaciae, Prosopophora pasaniae.

The pump in this group is similar to that in the Coccidae. Sizes: length 14—
23 pm, width 7—12 pn, § —10—17 pm, RP — 18—22, RO — 6—17, width/
length ratio 1:2.0—1:2.1. The column is very large and strong. The salivary
ducts are short and thin, the common duct is long, more than 2 times longer
than the salivary pump. The precesses on its base are present.

Aclerdidae
(Fig. 4)

Material examined: Aclerda lokionts, A. walapenseae, Nipponaclerda iwranica.

The salivary pump is typical of the Coccidae family group. The column is
long and slender. The salivary ducts are small. The processes on the base of
the common duct are comparatively large. The sizes of the pump: length 10—
15 pm, width about 7 pm, § — 8—10 pm, RP — 15—17, RC — 7, width/length
ratio 1:1.4—1:2.0.

Cissococcidae
Material examined: Cissococcus fulleri.

The structure of the pump in this genus is typical of the Coccidae family
group. Owing to the unsatisfactory condition of the available specimen the
dimensions of the pump could not been measured.

Lachnodius group
Material examined: Lachnodius eucalypli.

The salivary pump is comparatively large: length 26 pm, width 26 pm, RP —
48, RO — 14, width/length ratio 1:1.0. The column is very short. The apophysis
is strong, bar-shaped, in the first stage nymph provided with filaments. The sali-
vary ducts are comparatively long and thick. The common duct in the adult
female is very short (shorter than half the length of the pump), in the first stage
nymph much longer. On the ventral surface of the pump in the first stage nymph
there occurs a scale-like plate,
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Opisthoscelis group
(Fig. 5)

Material examined: Opisthoscelis sp.

The absolute and relative sizes of the salivary pump are very large: length
41 pm, width 45 pm, § — 43 pm, RP — 81, RC — 29, width/length ratio 1:0.9.
The column of the pump is very short, the lateral wall is thick, strongly scleroti-
zed, covered with thorn-like sculpture. The apophysis is bar-shaped, branched
apically into numerous filaments. The salivary ducts are long and broad. The
common duct in the first stage nymph is long — more than 2 lengths of the pump,
n the adult female the duct is shorter than 1/2 of the pump length. The processes
n the base of the common duct probably exist, but are very small. On the ventral
urface of the pump, basally, there occurs a scale-like plate, divided into 2 lobes.

Callococcus group
(Fig. 5)

Material examined: Callococcus leptospermi, C. acaciae.

The salivary pump in this genus is very large: length 65—77 pm, width
43 pm,8 — 53—>57 um, RP — about 80, RC — about 30, width/length ratio
1:1.5—1:1.8. The column is strong, comparatively narrow, in dorsal view heart-
shaped. The lateral wall is thick but not sculptured. The apophysis is strong,
club-shaped. The salivary ducts are long, broad, with the walls striated. The
common duct is about as long as the pumyp. No processes on its base have been
noticed. The scale-like plate on the ventral surface of the pump is divided into
2 lobes.

Beesoniidae
(Fig. 5)

Material examined: Trichococcus napiformis.

The salivary pump in this group is medium-sized: length 24 pm, width 19 pm,
8 — 21 pm, RP — 29, RC — 11, width/length ratio 1:1.3. The column is short,
the lateral wall thin, not sculptured, the apophysis is long, bifurcated apically,
with filaments. The salivary ducts are of medium length, with their walls striated.
The common duct is about as long as the pump. No sclerites occur on the base
of the common duct.

Asterolecaniidae
(Fig. 5)

Material examined: Mycetococcus ehrhorm, Frenchia casurinae (first stage nymph), Eremo
cocous pirogalis, Asterodiaspis variolosa, A. bambusae.

The salivary pump in this not uniform group is medium-sized: length 12—
25 ym, width — 14—19 pm, § —10—22 pm, width/length ratio 1:1.0—1:1.3.
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Fig. 5. The salivary pump in the Asterolecaniidae family group. 1 — Asterodiaspis variolosa;

2 — Callococcus leptospermi; 3 — Trichococcus napiformis; 4 — Mycetococcus ehrhorni; 5 —

Eremococcus pirogalli; 6 — Halimococcus thebaicae; T— Opisthoscelis sp.; 8 — Thysanococous
pandani, longitudinal cross-section

2 — Acta Zoologica Cracoviensia XXI/T
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Relative sizes are rather large: RP — 25—26, R(C — 10—29. The column, of
the pump is short or very short, narrow. The lateral wall is thin, not sculptured.
The apophysis is bar-shaped, apically divided into numerous sclerotized fila-
ments (in Mycetococcus the apophysis is small and weak). The salivary ducts
are medium-sized cr lcng, strong. The common duct is short — about as long
as the pumyp or shorter (Hremococcus). The wing-like and unpaired prceesses
on the bage cf the conwren duet are large in Asterodiaspis, absent in Ercmococcus.

Halimococcidae
(Fig. 5)

Material examined: Halimococcus thebaicae.

The size of the pump: length 19 wm, width 17 pm, RP — 42, RC —11.
The column is large, strong. The lateral wall thick, sculptured. The apophysis
in the available specimen not present. The salivary ducts are long and thick.
The ccmmon duct is about as long as the pump. No projections have been observed
on the bage of the common duct.

Genera unplaced in the Asterolecaniidae family group
(Fig. 5)

Thysanococcus

Material examined: 7. pandani.

Absolute dimensions: length 17 pm, width 16 pm. Relative sizes large:
RP — 63, RC — 20. The column is short, lateral wall not sculptured. The apophy-
sis is bar-shaped, divided apically into thin filaments. The common salivary
duct is about as long as the pump. Wing-like processes have nct heen observed.
A bilobed scale-like plate on the ventral surface of the puuwyp is present.

Colobopyga

Material examined: C. attaleae.

The Salivary pump is small: length 14 pm, width 12 pm. Relative sizes:
RP — 48, RC — 13. The column is small, the lateral wall thin, not sculptured.
The apophysis is long, bar-shaped, pointed with filaments. The salivary ducts
are long, the common duct is shorter than the length of the puinp.

Capulinia
Material examined: C. sallei.
The available spccimen was in an unsatisfactory condition and the pump

could not be examined in detail. It is large: length 43 pm, width 41 pm, RP —87,
RO — 25. The column is short, the lateral wall thin. The apophysis has not been
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observed. The salivary ducts are large, the common duet is shorter than the
length of the pump.

Phoenicococcidae

Material examined: Phoenicococcus marlails.

The salivary pump is large in this group: length 31 pm, width 26 pm, RP —
70, EC — 19. The column is short. The lateral wall is thick, covered with scul-
pture. The apophysis is bar-shaped, divided apically into numerous filaments.
The salivary duets are long and broad. The common duct is shorter than 1 /2 length
of the pump. Wing-like and unpaired processes on the base of the common
duct are absent.

Diaspididae
(Figs 6 and 7)

Material examined: 33 species of 28 genera.

The salivary pump is large: length 20—36 (av. 27) pm, width 14—29 (av. 20)
pm, 8 —17—30 (av. 23) pm, width/length ratio 1:1.0—1:1.8. Relative sizes
are very large: RP — 51—88, RC — 15—25. The column of the pump is short
or very short, usually broadened medially. The lateral wall is thin or of medium
thickness, in the majority of species covered with distinet seulpture. The apophy-
sis is large, club-, or bar-shaped, apically divided into several long filaments.
The salivary ducts are long and strong, with their walls sometimes striated.
The common duct is as long as the pump, sometimes shorter. In some species
the diameter of the common duct is smaller than that in the paired ducts. The
wing-like and unpaired projections on the base of the common duct are not
developed in thig family. The scale-like plate on the ventral side of the pump
has been noticed only in Abamaspis and Leucaspis.

Genera unplaced in the Diaspididae family group
(Fig. 7)

Xanthophtalma

Material examined: X. concinnum.

The pump in this species is similar to that in the Diaspididae. Sizes: length
19 pm, width 11 pm, 8§ — 14 pm, width/length ratio 1:1.7. Relative sizes large:
RP — 56, RC — 18.

2%
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Fig. 6. The salivary pump in the Diaspididae family group. 1 — Lepidosaphes ulmi; 2 — Aspi-
diotus merii; 3 — Carulaspis juniperi; 4 — Melanaspis obscura; 5 — Maskellia globosa; 6 —
Anamaspis loewi, ventral face; 7 — Leucaspis piny



283

Fig. 7. The salivary pump in the Diaspiididae family group. 1 — Phenacaspis eugeniae; 2 —
Aulacaspis rosae; 38— Howardia biclavis; 4 — Chionaspis salicis; 5 — Nuculaspis abietis;
6 — Limacoccus brasiliensis; T— Xanthophtalma concinuum; 8 — Niveaspis fenestrata

Limacoccus
(Fig. 7)

Material examined: L. brasiliensis.

The pump is large in this species: 24 pm long, 18 pm wide, width/length ratio
1:1.3, RP — 78, RC — 11. The column of the pump is short and narrow. The



Fig. 8. Thesalivary ducts. 1 — Phenacoleachia zealandica; 2 — Newsteadia floccosa; 3 — Arctor-

thezia pseudoccidentalis; 4 — Icerya purchasi; 5 — Coelostomidia wairoensis, preadult female;

6 — Neosteingelia texana, preadult female; 7 — Kuwwania quercus, preadult female; 8 — Por-

phyrophora polonica, first stage nymph; 9 id., preadult female; 10 — Xylococculus betulae,
first stage nymph; 11 — Conchaspis angraecs
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lateral wall is thin, not sculptured. The apophysis is weak, bar-shaped. The
salivary ducts are long and bread. The common duet is very short — the paired
ducts unite just before reaching the lateral wall of the pump. No projections
on the base of the common duct have been observed.

Fig. 9. The salivary ducts. 1 — Macrocerococcus superbus; 2 — Phenacoceus aceris; 3 — Pseudo-

coceus maritimus; 4 — Rhizoecus wvitis; 5 — Acanthococcus aceris; 6 — Kermes quepcys; 7

Kuwanina parva; 8 — Chloropulvinaria floccifera; 9 — Bulecanium coryli; 10 -—‘Lecanodia.gp@'g

prosopidis; 11 — Asterodiaspis variolosa; 12— Callococcus leplospermi; 13 — Opisthoscelis sp;
14 — Leucaspis pusilla; 15 — Lepidosaphes wlmi; 16 — Odonaspis ruthae
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Fig. 10. Evolutionary trends of the salivary pump in the Coccinea. 1 -— Phenacoleachia, 2 —
Arclorthezia, 3 — Icerya, 4 — Coelostomidia; 5 — Neosteingelia, 6 — Kuwania, 7 — Matsucoccus,
8 — Xylococcus, 9 — Dnnai'ga'rodes, 10 — Phenacoccus, 11 — Conchaspis, 12 — Acanthococcus,
13 — COerococcus, 14 — Kermes, 15 — Xerococcus, 16 — Dactylopius, 17 — Apiomorpha, 18 —
Cryptococeus, 19 — Calycicoccus, 20 — Kuwanina, 21 — Sticlococcus, 22 — Kerria, 23 — Lecano-
diaspis, 24 — Lecanopsis, 25 — Aclerda, 26 — Lachnodius, 27— Capulinia, 28 — Opistho-
scelis, 29 — Callococcus, 30 — Asterodiaspis, 31 — Trichococcus, 32— Thysanmococcus, 33 —
Halimococous, 34 — Phoenicococcus, 35— Maskellia, 36 — Limacoccus, 37 — Xanthophlalma
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Tig. 11. Changes of the relative size (RP) of the salivary pump in the evolution of the Coccinea.
1 — Phenacoleachiidae, 2 — Ortheziidae, 3 — Monophlebidae, 5-— Neosteingelia group, 6 —
Kuwaniidae, T — Matsucoccidae, 8 — Xylococcidae, 9 — Porphyrophoridae, 10 — Pseudococcidae,
11 — Conchaspididae, 12 — Acamthococcidae, 13 — Cerococcidae, 14 — Kermesidae, 15 — Xero-
coceus, 16 — Dactylopiidae, 1T — Apiomorphidae, 18 — Cryptococcidae, 20 — Kuwaning group,
21 — Stictococcidae, 22 — Kerriidae, 23 — Lecanodiaspididae, 24 — Coccidae, 25 — Aclerdidae,
26 — Lachnodius group, 27 — Capulinia, 28 — Opisthoscelis group, 29 — Callococcus group,
30 — Asterolecaniidae, 31 — Beesoniidae, 32 — Thysanococcus, 33 — Halimococcus, 34 — Phoe-
nicococcidae, 35— Diaspididae, 36 — Limacocous, 37 — Xanthophtalma
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CONCLUSIONS

1. The salivary pump represents a simple piece of cuticular skeleton that
,bears” a relatively small number of characters which can be utilized in taxo-
nomy.

2. Being closely bound with the feeding and therefore stressed by the adap-
tative processes, the pump does not show, in fact, any variations which could
be connected with feeding in different ecological conditions (e. g., in the Pseudo-
coccidae with their diversiform. ecology), instead of that

3. it demonstrates an uniform structure in all the members of the groups
which are regarded as families or higher categories.

4. Owing to this, the characters of the pump can be used for definition and
distinetion of major groups, only. They demonstrate a close relationship between
the families associated in the family groups, particularly those cf the Coccidae
family group (Stictococcidae, Kerridae, Lecanodiaspididae, Coccidae, Aclerdidae,
Cissococcidae), and furthermore, a relationship between the Acanthococeidae,
Pseudococcidae and Coceidae family groups.

5. Contrary to the labium, the salivary pump does not possess characters
distinguishing the superfamilies Orthezioidea and Coccoidea, but is emphasizes
the aberrative nature of some small groups (Xerococcus, Conchaspis, Lachno-
dius, opisthoscelis, Callococcus, Capulinia and others).

6. From the correlation between the salivary pump and other structures,
it seems to be true that the main trend in the evolution of the salivary pump is
the enlargement of its absolute and relative sizes: in both the Orthezioidea and
Coccoidea the most specialized groups (N eosteingelia, Kuwaniidae, Porphyrophori-
dae, Conchaspididae, Asterolecaniidae and Diaspididae family groups) possess
the largest pumps.

7. The changes in the size of the pump show a discontinuous feature (see
§§ 2 and 3 above). The significant enlargement of the pump in given groups seems
to be connected with some basic changes in the feeding mechanism. This question
could be elucidated only through comparative physiological investigations.

Academy of Agriculture
Ingtitute of Applied Zoology
Al. Mickiewicza 24/28
30-059 Krakoéw, Poland
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STRESZCZENIE

Badania poréwnaweze nad szkieletem kutikularnym pompy §linowej poka-
zaly; ze organ ten ma stosunkowo prosty i jednolitg budowe w obrebie wyzszych
grup czerwceow, niezaleznie od rofliny zywicielskiej i miejsca zerowania.

Na podstawie uzyskanych danych mozna sadzié, ze w procesie ewolucp
zwigkszaly sie bezwzgledne 1 wzgledne wymiary pompy §linowej. Zmiany te
nie maja charakteru cigglego i, jak sie wydaje, pojawily si¢ skokowo w zwigzku
z jaka$ nows adaptacja w sposobie pobierania pokarmu i to niezaleznie w kilku
grupach czerwedw. Wyjasnienie tej adaptacji wymaga poréwnawezych badan
fizjologicznych.

Najprostsza a zarazem najmniejsza pompa wystepuje u Phenacoleachiidae,
Pseudococcidae, Acanthococeidae i grup pokrewnych oraz u wszystkich grup
zblizonych do Coccidae, to znaczy u czerweow, ktore w obecnej faunie stanowig
glowny jej trzon. Stosunkowo duzg i bardziej skomplikowang pompe posiadaja
Conchaspididae, Asterolecaniidae, Diaspididae i nicktore male grupy (Xerococcus,
Lachnodius, Opistoscelis, Callococeus), ktére réwniez pod wieloma innymi wzgle-
dami odbiegaja od typowych czerweéow wysokim stopniem specjalizacji.

Duza jednolito$¢ budowy pompy oraz mala liczba cech taksonomicznych
czynigy jg nieprzydatng w systematyce niskich szezebli. Cechy pompy §linowej
pozwalaja natomiast na uchwycenie wyzszych grup, przede wszystkim grup
rodzinowych, oraz uwypuklenie aberatywnego charakteru niektérych malych
grup, niekiedy pojedyneczych rodzajow, ktore zwracaly na siebie uwage odrebnos-
cig réwniez i innych cech. W przeciwienstwie do ryjka, w pompie §linowej nie
udato sie znaleZé cech istotnie réznigeych dwie glowne gatezie czerweéw —
Orthezioidea i Coccoidea.

PE3IOME

CpaBHHTeﬂLHbIC HCCIIEMOBAaHUA KYTUKYIIAPHOTO CKEJIETA CIIXOHHOI'O HAacoca JOKa3aJIH,
YTO 9TOT OpraH MMEET CPaBHUTEJIBLHO IIPOCTOE U OJHOPOJHOE CTPOCHUE B IIpeeiaxX BbIC-
IIUX TPyl YEpBEIOB, HE3aBUCHMOQ OT PACTEHUA-XO3SMHA KM MECTa NUTAaHUA.
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Ha ocHOBaHUE IOJYYEHHBIX NaHHBIX MOYKHO CUHTATh, UTO B IIPOIIECCE IBOJIOLMH
YBETMUUBAIIICH a0COJIIOTHBIE M OTHOCHUTEJIFHBIE PasMephl CIIFOHHOIO HACOCa. DTH HM3Me-
HEHWsI HE UMEIOT IIOCTOSIHHOI'O XapaKTepa ¥, KaK KAYKETCs, MOSBIINCh CKaYKO0OPa3Ho
B CBSI3U C KaKOM-TO HOBOU afianranueil B CIIocobe I0JIyUeHusT UK P TOM HEe3aBHCHMO
B HECKOJIPKHX IpYIIIaX YyepBeLoB. BrlscHeHue 9Toi amanranuy TpelyeT CpaBHHUTEIBHBIX
(hPU3MOIOTUUECKUX JICCIICIOBAHMI.

Camplil IPOCTOR M camblii Majblii Hacoc umeror Phenacoleachiidae, Pseudococci-
dae, Acanthococcidae n'y ponCTBEHHBIX IPYIII, a TAKOKe Y BCex rpymm 6nuskux Coccidae,
TO €CTh Y UEPBEIOB, KOTOPbIE B COBPEMEHHOH (hayHe COCTaBJLIIOT €& OCHOBY. OTHOCH-
TeNbHO Goiploi U Gosee ciaoxkHeli Hacoc mmetor Conchaspididae, Asterolecaniidae,
Diaspididae u nexkoropsle HeGobiune rpymmsl Xerococcus, Lachnodius, Opisthoscelis,
Callococcus, xKoTopble TakKe OPYTUMM YePTaMM OTKJIOHSIOTCS OT TUIHYHBIX UEPBELIOB
BBICOKOM CTENIEHMIO CIIEIUAJII3aIliH.

Bossiioe oHO06pasue CTPOSHUsT HACOCA, & TAKYKe HEOOJBIIOE KOJIMYECTBO TAKCOHO-
MUYECKHX UEPT JIETAIOT €ro HeNPUrOJHBIM B CHCTEMATHUKE €IUHUIl HA HUSIIEM YPOBHE.
IlpusHaKy CIIIOHHOrO HACOCA IIO3BOJISIIOT IIOMMATh BBICIIME CPYIIbI, IPEXIE BCErO
CPYIIBI CEMENCTB, 4 TAKYKE BBIIEIUTS a0epPAaTUBHBIN XapaKTeP HEKOTOPBIX MaJIbIX IPYIIT,
HMHOI/A OTAEJIFHBIX POJIOB, KOTOpbIe o0pamiany Ha ce0s BHUMAHME CBOEOOpPa3MeEM TaKIKe
JPYTUX TIPUSHAKOB. B IPOTHBOIOJIO’KHOCTS X000TKA B CIIFOHHOM HAacccCe He 00Hapy»KeHO
[IPUBHAKOB CYIIECTBEHHO OTJIMYANOIIMX [BYX IJIABHBIX BETBeN uepsenoB — Orthe-
zioidea u Coccoidea.
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