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I. INTRODUCTION

The morphological examinations of the imagines of lice
(Anoplura), begun by SWAMMERDAM and continued by later
researches, suggested a number of questions, the answers to
which should be sought in the ontogenetically earlier stages.
Detailed investigation in some branches of the morphology
of insects, and neglect of certain others resulted in the present
exceedingly scanty volume of literature, concerning the onto-
genetic development. of lice (Anoplura). Only the outline of
their embryonic development has been investigated (MELNI-
KOV 1869, GrivM 1870, SCHOLZEL 1937) although to some frag-
ments more detailed studies have been devoted (PATAY 1941,
Youne 1953, PIoTROWSKI 1953 and 1957). Also some gameto-
genetic processes in Anoplura have been studied, mainly on
the material taken from imagines, or from the last instar nymph
(Foor 1919, DONCASTER & CANNON 1920, Ries 1932, Rims &
VAN WEEL 1934, HINDLE & PONTECORVO 1942, BAYREUTHER
1955 and others). '

The literature, concerning the morphogenetic processes in
the ontogenesis of Mallophaga is as scanty. One must quote
ScHOLZEL’S work (see above), STRINDBERG’S (1916, the anatomy
of the last instar nymph), and also some works of a more eyto-
logic character, concerned with gametogenesis (RIES 1932,
PERROT 1933, ScHOLL 1955 and others) and, besides, as in the
case of Anoplura, some remarks in the literature dealing with
systematics (e. g. BLAGOVESHCHENSKI 1956), or with symbionts
(e. g. RIES 1931).

As one may notice, the period of post-embryonic life in
Anoplura has been hitherto almost entirely overlooked. Even
the problems connected with the interpretation of copulatory
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apparatus, so important an organ for Anoplure systematics,
did not inspire any investigations on the ontogenetic impor-
tance of structures observed in imagines, which cause contro-
vergial opinions.

The structure of the copulatory apparatus in Anoplura and
Mallophaga (often included into the group of Phthiraptera)
is different from that of other insects. Although in many other
groups of insects the structure of this apparatus in imago does
not seem to be just a simple reflection of phylogenetic connec-
tions (GUSTAFSON 1950), the way of its formation during the
ontogenesis of lice may considerably contribute to explain
the homology not only of Anoplura and Mallophaga but also
of other insects. Theresa CLAY, the eminent investigator of
Mallophaga had to give up the correct terminology in the glos-
sary of genital parts of insects (1956) in the section enclosing
Phihiraptera, because of the lack of research on the subject,
and she could employ only previously used terms.

The development of the genital efferent system in insects
is best investigated in the groups, occupying the leading posi-
tions in the phylogeny: in Amphibiotica, Orthopteroidea and
Blattoidea. The works of authors such as WHEELER (1893),
HEYMONS (1891), SUMINSKI (1917), GEORGE (1929), NEL (1929),
BECKER (1932), ELSE (1934), ROONWAL (1936), QADRI (1940),
GuprA (1950) and others contributed to it. Of heterometabolic
insects, Hemiptera have also been investigated. The literature
concerning Homoptera includes the works of GEORGE (1929)
and METCALFE (1932) and BoCHENSKA’S research (1939) on the

anatomy of the first instar larva of Porphyrophora polowica
- OxLL. The fact, that GUPTA (1951), deseribing the development
of the efferent system in Dysdercus cingulatus FABR. could
quote but two of his predecessors proves how limited the scope
of investigations was. The development of genital efferent
system in Psocoptera has been till the present time, utterly
unkown.

The development of the efferent system in Anoplura has
not been investigated till now, and NuUsBAUM’S work (1882)
on the development of these organs in the representatives of
Mallophaga, namely in Lipeurus bacilus and Goniocotes holo-
gaster, is the only one. This work was of a great theoretical

1*
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importance, as it stated for the first time in literature, that
a part of genital efferent ducts in insects originate from the
mesoderm, and the rest — from ectoderm. This discovery made
this work very important in world literature, and it certainly
encouraged other authors to investigate various groups of
insects with the exception of Mallophaga and Anoplura, which
for a long time have been considered as more or less related.

The work of NUSBAUM, mentioned above, contains also
a conclusion on the paired formation of ectodermal parts of
efferent system in insects, and on their transformation into
the final form of unpaired ducts during ontogenetic development.
Such formulation is contrary to the opinions of almost all later
investigators of ontogenesis of other insect groups. So it may
seem useful to compare the descriptive part of NusBAUM’S
work with the picture of the development of the genital efferent
system in Pediculus humanus L.

As the ingects related to Anoplura have been investigated
only on a rather limited scale, one must make use of the facts,
known from phylogenetically remote groups of insects in order
to explain the phenomena, observed in the development of
Pediculus humanus L. It seems that such a method, especially
when applied to the earlier stages of development of investi-
gated organs, may prevent too partial conclusions, which may
be very important in investigating a species characterised
by such a specific type of development, as Pediculus humanus L.

It has become a custom, generally accepted in literature,
that the investigations on the development of the genital
efferent system in insects are conducted with a complete ex-
clusion of topographic relations with other systems. Such
a method does not grant the correct reading of the anatomic
details of a young organism, and it would not ‘be acceptable
while working on such specifically changed species as Pediculus
humanus L. So also other systems, besides the efferent genital
system, have been included in the investigation — especially
the skeleton muscles. Unfortunately it was not possible to
include the nervous system in the present study, as the separate
ganglions of the abdominal nervous chain reunite early in lice,
and shortly after the revolution of the embryo withdraw com-
pletely from the abdomen.
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On the question of the names of species quoted in the pre-
sent work, I want to stress that in some original works they
have not been given in full, i. e. the author’s name was omitted.
I have tried to complete these terms, as far as possible, accor-
ding to the present requirements, giving the names in brackets
and with an interrogation mark.

II. MATERIAL AND METHODS

The material came from the breeding of Pediculus humanus
corporis and from occasional catches of Pediculus humanus
capitis, and it was treated with the usual methods applied in
insect embryology and histology. HENNING’S, CARNOY’S, RATH’S
CHAMPY’S, FLEMMING’S and SANFELICE’S solutions were used
for fixing. Hematoxylin (acording to EHRLICH and to HEI-
DENHAIN), eosin and azan were used for staining and the pre-
parations in toto were fixed without staining, or fuchsine was
used after KOH treatment. Celoidin-paraffine method to
ArATHY was used for embedding, as the method proposed by
MuURRAY did not prove satisfactory.

III. OBSERVATIONS

Discussing homology, one must take into account both
the way and the site where the rudiments of the given organs
appeared. As far as I know, the process of reduction of the
number of abdominal segments to that characteristic for imago
has not, till now, been investigated in Anoplura, so the number
of the abdominal segments and their succession has not been
fixed. Taking into account both the tendency to avoid the
inconvenient counting of the segments from the rear (the last
one, last but, ope ete.) and the necessity of keeping to the pro-
posed subject, one had to resign the ontogenetic establishing
of the successive numbers of genital segments, and to base on
the more recent studies on imagines. The segmentation of the
abdomen in imago of the species Pediculus humanus L. is
rather clearly visible in comparison with the rest of the body,
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although in females it is less evident than in the males. The
sclerotized paratergal plates and the furrows between them
permit to observe seven abdominal segments. Taking into
account the less visible structures and the fact, that the abdo-
men of the Hoplopleura genus is composed of nine clearly vi-
sible segments one may assume with FERrIS (1951) the number:
nine is characteristic for all Anoplura. On the abdomen of the
first instar nymph of Pediculus humanus L. only the last three
segments are externally clearly pronounced. We may observe,
however, a quantitative and topographic resemblance of the
spiracles and dorsoventral muscle bundles, allowing one to infer
that the nymph has, like the imago nine abdominal segments.
Although such establishing of the successive number of the
segment to which the investigated element belongs cannot
be absolutely certain, the analogy with other insects makes
it fairly probable.

The female

The embryo

24 hours before hatching, or at the moment, when the
embryo has passed 3/4 of its development period, one may
observe two ovaries on the sections of abdomen: each is com-
posed of five ovarioles, situated closely together in the third
and fourth abdominal segments, approximately in the sagittal
plane, between the intestine and the bundles of dorsoventral
musecles, located metamerically. The separate ovarioles are
about 35 @ long, and are differentiated into three parts: the
middle, in which the cytoplasm is distinctly basophilic, and
the top and base — with the acidophilic plasm. The top
part, with the cells characterized by small nuclei, becomes
narrower and passes into the long threadlike terminal filament.
All the filaments of one ovary meet and unite in the anterior
part of the abdomen. The middle part of the ovariole is built
of numerous large cells. It was not yet possible to see the folli-
cular epithelium. The basic parts of the ovarioles unite into
one solid cord, and its course could be followed up to the sixth
abdominal segment. I did not find mesodermal ampullae at
that stage, although celoidin — parrafine method was used,
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which prevents loosing the little fragments of the section.
The ectodermal rudiments of genital efferent ducts were also
missing.

First instar nymph.

50 hours after hatching, i. e. about the middle of the first
instar, the first unpaired invagination of the ventral hypoderm
is seen in the genital region. It appears in the middle line in
the posterior part of the seventh segment, so it is topographi-
cally corresponding to what is called oviducal invagination in
other insects. On the sections from that period it is only over
ten 1 deep, and is situated between the alimentary canal and
the abdominal musecles of the seventh segment. Every five of
these muscles form ,musecle plate“ (,Muskelplatte), situated
internally in relation to dorsoventral muscles.

After another 12 hours the further unpaired invagination
of hypoderm appears between the eighth and nineth segments,
which is termed spermathecal invagination in insects. It is
a tube, which is growing fast towards the front in the space
limited dorsally by the alimentary canal, and from the sides
by the longitudinal ventral muscles of the eighth segment,
which are collected into ,muscle plates“, as in the seventh
segment.

On the sections of the specimens about 75 hours old (pl. LXXX,
tig. 1) one may notice that the spermathecal invagination has
grown towards the front, towards the seventh segment. In my
material I did not find preparations, which would show the
moment of the meeting of both the hypodermal invaginations,
but in the older preparations only one spermathecal invagina-
tion is seen. The ectodermal elements are further situated very
close to the hypoderm and are formed of similar monolayered
epithelium. Its cells are smaller than those of the hypoderm,
which might have resulted from intense divisions.

In the posterior part of the VII segment, between the two
ventral ,muscle plates*, the two oviducal ampullae are situated
thus, that their narrowed ends are pushed under the correspon-
ding group of muscles, where they pass into a solid cord, which
is directed to the gonad of the respective side of the body on
the other side of the ,musecle plate®. It seems these cords are
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of mesodermal origin, whose growth was begun while still in
the embryo.

In the end phase of the first instar, i. e. about 85 hours
after hatching, the spermathecal invagination is a tube about
70 & long, flattened dorsoventrally, and bent towards the sternal
plate near the orifice, which is closed with the cuticle, covering
the body.

First moulting

The first moulting was beginning after four days of post-
embryonic development in the material used in the present
investigations. :

The two ampullae, resembling narrow cones, forming an
obtuse angle, and separated by the anterior portion of the
hypodermal invagination, are situated thus that their bases
adhere to the walls of the invagination, and their narrow parts
are oblique and directed externally. The lumen appears in the
oviducts, from the ampulla towards the ovary. The oviducts
pass under the ventral muscles of the VII segment.

‘A pair of symmetrical buds (pl. LXXXIYV, fig. 18) is growing
posteriorly to the plane uniting the ampullae into the lumen
of the hypodermal invagination, from its ventro-lateral wall.
They increase in size and they direct towards the posterior
part of the body, as two parallel processes. There are megoder:-
mal cells in their bagsal parts. On the cross section it looks as
if a massive shelf were growing from either side into the lumen
of the spermathecal invagination, leaning partly against the
lateral parts of the ventral walls of the invagination. The fur-
ther development shows that these ,shelves® are the buds
of uropods which are, in my opinion, the ovipositor valves.

The comparison of tangential and cross sections shows
that the hypoderm is a low epithelium with fairly large nuclei,
which is a little less basophilic than the ectodermal rudiments
of genital efferent ducts. The epithelium of these genital inva-
gination containg the middle height cells with oval nuclei.
Spindle-shaped cells whose staining properties differ distinctly
from the epithelium, showing the characteristicts of the ele-
ments of mesodermal origin, start to group around the anterior
part of hypodermal invagination.



9 Morphogenesis of the Genital Efferent System in Pediculus 591
Second instar nymph (pl. LXXX, fig. 2)

This period begins with the considerable growth of the
parts formed before. Numerous mitotic divisions in their cells
indicate it. Those rudiments constitute now an anatomical
loaf-shaped entity, and they spread from the anterior part
of the VII segment, where the ampullae are situated, to the
posterior part of the VIII segment, with the small genital
orifice covered with cuticle. The compactness of ectodermal
rudiments is clearly seen especially on the sagittal and trans-
versal sections, and is probably connected with the anatomical
relations of that part of the abdomen.

The oviduet joins the ampullae from the ventral side, obli-
quely from the front and side. It is lined with a cubical epithe-
lium with large, round nuclei. One could not see the muscular
layer, applying the azan method one could only discover the
delicate tunica propria.

Ampullae are growing considerably and assume the shape
of cups. They grow mainly towards the front and the middle,
and because of that one may observe the shifting of the ampul-
lae in front of the hypodermal invagination, where they meet
in the middle plane of the segment. During the next two days
the adherent walls of the two ampullae become one multilaye-
red wall.

In connection with the general growth of the nymph one
may also observe the growing of the hypodermal invagination.
One may notice besides a gradual enlargement of the invagi-
nation directed dorsally, proceeding posteriorly, visible on the
cross section. Also the elements of the ovipositor are growing.
They are now strong, cylindrical, parallel processes with a large
basis and rounded ends, directed towards the posterior part
of the abdomen, and slightly towards the dorsum. They are
covered with columnar epithelium, common for the anterior
part of the hypodermal invagination. The posterior wall of
the invagination is built of only a thin layer of flat epithelial
cells. The anterior part of the hypodermal invagination is
surrounded by spindle-shaped cells with feebly stainable plasma
and small, strongly basophilic nuclei. These cells are transver-
sely placed in relation to the long axis of the invagination, and
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are grouped in especially large numbers on its ventral side
and anteriorly to the basis of the ovipositor. It is an early stage
of formation of the uterine muscles, when no fibrils are yet
vigible. Independent of this, the ventral muscles of the VII
and VIIT segments are situated on both sides of the hypoder-
mal invagination.

Second moulting

: The seventh and the eighth abdominal segments are ring-
shaped, and the ninth segment is a hemispherical formation,
ending the abdomen. The paratergal plates of the seventh and
eighth segments are characterized by darker natural pigmen-
tation and a considerable rigidity. On the azan-stained sections
they are composed of a thin, blue-stainable endocuticular layer,
and a thick, redstainable exocuticle. As in male nymphs, only
small fragments of the cuticle between the segments are formed
exclusively of chitin endocuticle, and so are very elastic. The
remaining cuticle, covering the genital segments, is formed of
blue-staining endocuticle and of orange exocuticle of the same
thickness, and is moderately elastic.

The skeleton musculature is composed of the following
muscles, marked in Fig. 3 by numbers, given here in brackets:
Along the tergal plate of VII and VIII segments five identical
museles are situated on either side (pl. LXXX, fig. 3, No. 1 and 2).
They are lying in one plane in each segment, and form a compact
group, working probably as one muscle, and hence termed some-
times as a ,muscle plate“. They are dorsal internal muscles.

Along the dorsal edge of paratergal plates a delicate, paired,
dorsal external muscle is situated in the VII and VIIL segments
(3 and 4 respectively). !

Ventral muscles lie near the sternal plate of the VII and
VIII segments — also in the shape of 5 bundles on either side
(5 and 6). At that stage the skeleton muscles show usually the
strueture, typical of the striated muscles of insects: a thin layer
of sarcoplasma with distinetly elongated nuclei is covering
a bundle of striated fibrils. Only the microscopic picture of
ventral museles of the VIII segment is different: they are not
placed in one plane, they have pyenotic nuclei and obliterated
striation; they are weakened and do not correspond to the
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concept of the muscle plate. On the side of each segment, in
the semi-cirele bow, formed by tracheal trunc connecting the
neighbouring spiracles, the dorsoventral lateral internal muscles
are situated. And so on the border of VI and VII segments
one can see the group, composed of three strong, parallel
muscles (7). On the border of VII and VIII segments three
muscles weaker than the former are situated (8), and on the
border of VIIT and IX segments there are two parallel dorso-
ventral museles (9).

Besides the VII and IX segments possess the lateral inter-
nal muscles, which appear only once in the complex of genital
segments: in the VII segment — the dorsoventral muscle (10),
which is inserted on the dorsal side externally to the dorsal
external musele of the VII segment (3), and on the ventral
side — behind and outside to the insertions of dorsoventral
muscles, which are lying on the border of VI and VII segments
(7). In the IX segment, on both sides of the rectum, the follo-
. wing musecles are situated: three delicate, dorsoventral muscles
(11) and two groups of musecles probably functionally connec-
ted with the anus. One must include here dorsoventral muscle
fibres (12), lying in the narrowed part of the IX segment, and
two muscles, passing in the approximately transversal plane
from the lateral wall of the segment ,obliquely towards the
front, to the rectum (17).

The genital segments are also equipped with the lateral
external muscles. In the VII and VIII segments the lateral
external lower muscles are visible (13 and 14 respectively).
Their anterior insertions are situated in the furrows between
the paratergal plates, dividing the VI and VII, or the VII and
the VIII segments, and the posterior insertions — in the la-
teral part of the respective sternal plate; the lower muscle of
the VII segment (13) is inserted to the sternal plate between
the lateral internal muscles ,7“ and ,10¢.

The seventh segment has also the paired lateral external
upper muscle (15), situated between the furrow on the border
of paratergal plates of VI and VII segments (at the level of
the spiracles) and the posterior part of the VII tergal plate
where it touches the paratergal plate.

In the VIII abdominal segment two parrallel muscles (16)
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are situated, passing obliquely towards the exterior so that
their dorsal insertions lie in the paratergal plate externally
to the external tergal muscles of the VIII segment (4) and the
muscles reach to the sternal plate behind the lateral internal
muscle ,,8%, internally to lateral external muscle of the VIII
segment (14).

In the V segment the ovarioles join the oviduct. Some
preparations show there a hardly visible dilation; maybe it
is just an impression caused by joining of several ducts into
one. In this period the chamber beging to be formed, which
Ries (1931) called ,Ovarialampulle®, with the bacteria which
will infect the.eggs, shifting that way.

The border between the former ampulla and the oviduet
is anatomically and histologically precise: on a very short space
the cubical epithelium of the oviduct passes into the columnar
epithelium of the ampulla.

The septum dividing the ampullae disappears. This process
starts in the posterior, on the ventral side, and slowly proceeds
towards the front. Thus the lumina of both ampullae, i. e.
of both oviduets, connect.

The hypodermal invagination is further anatomically diffe-
rent, but one may observe the progressing differentiation into
the anterior (uterine), and posterior (vaginal) portions. The
anterior portion, formed of columnar epithelium, is abundantly
furnished with muscles. One may distinguish two layers of finely
striated muscles: the inner, thick layer of circular muscles
(mm. constrictores uteri) and the outer, thin layer of oblique
muscles, descending down (mm. retractores uteri). The ante-
rior part of the invagination is growing intensely, and pressing,
against the joined ampullae, flattening them and pushing them
partly into the VI abdominal segment. The posterior, vaginal
part of the invagination has, as before, a thin wall without
muscles. In some preparations a delicate cuticular lining is
visible in it.

The ovipositor valves are protruding on the border of the
anterior and posterior parts of the hypodermal invagination.
If one may judge by the skeleton muscles, it is the border of
the VII and VIII segments. The valves are covered with epithe-
lium and contain many spindle-shaped cells.
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In the ectodermal rudiments the plasma is further strongly
basophiliec, which distinetly differentiates it from the hypo-
derm.

Third instar nymph. (pl. LXXX, fig. 4).

The anterior part of each oviduct starts to dilate (pl. LXXXIV,
fig. 15), acquiring a flask-like shape. This process includes
longer and longer parts of the oviduct as the nymph is growing,
and at last the whole part lined with cubical epithelium is
dilated. According to RIEs (1931) the causes of this phenomenon
should be sought in the processes, connected with the acquisi-
tion of the symbionts into the oviduet tissue. I have sketched
this process biefly here only for the sake of completeness of the
picture — RIES’ work contains the rest.

The first stage of the changes is manifesting itself by thic-
kening of the epithelial layer. It is further built of a single
layer of cells, but the height of the cells grows 3-fold. This re-
sults in the thickening of the ovary on the outside, and slightly
diminishes its lumen. The plasma of these cylindrical cells
shows numerous, small, acidophilic granules. The distinctly
oval nuclei are situated more or less in the middle of the cell
height in the beginning, and later on, the lower part of the cells
elongates considerably and the nueclei are found in the upper
part of the cells, at the end of the third nymphal stage, as the
distance between them and the free cell surface remains the
same. At the same time the symbionts penetrate into the ovi-
duet cells, and the infected layer is covered by epithelium from
the inside and from the outside, which causes a further narro-
wing of the oviduct lumen. :

The part of the oviduet, formed from the connection of the
ampullae, no longer shows any traces of its ,double“ origin,
and it is a duct, the middle part of which is slightly concave
towards the ventral side, and its remaining short, lateral parts
are geniculately bent anteriorly. Its posterior protrudes on
both sides of the uterus, forming a rudiment of so called ,acces-
sory glands“ (pl. LXXXIV, fig. 16). Although this evagination is
developing fast and ramifying, it is not histologically different
from the oviduet from which it i3 growing.
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The analysis of the skeleton muscles shows the lack of the
ventral muscles of the VII segment, and the shifting of the
anterior insertions of analogous muscles of the VIII segment
anteriorly, as if on the territory of the VII segment. The lateral
museles do not show such shifting. The differentation of the
hypodermal invagination into the uterine and the vaginal
portions is further proceeding. The uterus is situated in the VII
and VIII segments, and it is a straight tube, whose cross section
- shows an elipsoid lumen. Its walls are furnished with strong
muscles, m. constrictor uteri and m. retractor uteri.

The vagina is by half larger than the uterus and more
flattened. The genital opening, though further covered by the
cuticle, becomes larger and looks like a fissure across the body
between the bundles of lateral muscles of the left and the right
side. The growing of the genital opening is accompanied by the
further uncovering of the ovipositor, the basis of which only
i§ sticking in the ventral wall of the invagination, and the rest
1§ protruding freely in the lumen of the genital opening. The
posterior insertion of the ventral VIII segment musele (pl. LXXX,
LXXXI, fig. 3, 6) is now in the wall of the vagina, above the
genital opening.

Third moulting

Where the oviducts touch the uterus they are separated
from it by a wall, which in its thinnest area is a single layer
of cells. :

The rudiments of the so called ,accessory glands“ are gro-
wing and ramifying, acquiring, in the anatomical sense, the
shape of a three-fold tubular gland on either side of the body.
The histologic structure of this ,gland“ is, however, similar to
the neighbouring parts of the oviduet. Not very high epithe-
lial cells are filled with granules and contain large nuclei with
nucleoli, which may give evidence of their secretory function.

In some specimens the uterus is S-shaped, bent towards
the dorsum, maybe as a result of a considerable elongation.
The uterine wall (pl. LXXXTV, fig. 17) is creased and is covered
by a layer of elastic chitin which is pale-blue stainable by azan
method. M. retractor uteri is inserted to the anterior ridge
of the VII ‘sternal plate.
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The large vagina (pl. LXXXIV, fig. 18) is a rectangular bag
_with distinetly stiff walls. Its dorsal wall is draped into two lon-
gitudinal folds, on which small denticles appear. A trough is thus
formed, to which the end, strongly sclerotized part of the penis
probably reaches. This trough gradually disappears in the IX
segment, and thus the dorsal wall of the vagina passes gradually
into the IX sternal plate.

When one compares the pictures of different stages of the
third moulting, one may follow the protruding of the ovipositor
from the vagina. In the initial stage its base is deep inside the
vagina, at the end of the third instar the distal parts of the
valves appear in the genital opening, and now the ventral
wall of the vagina turns outside in such a way that not only
the whole ovipositor is protruding from the opening and shif-
ting to the ventral surface of the body, but a fold called a ,lip“
is formed, which prolongs the VIII sternal plate posteriorly.
The ,lip“ does not contain any musele insertions. The protru-
ding valves are flat, almost triangular and directed posteriorly
with their narrower ends.

As the vagina and the genital opening are growing, one may
observe the part of the VIII sternal plate being drawn into the va-
gina. The ventral musele of the VIII segment (pl. LXXX, LXXXT,
fig. 3, 6), which was lying along the lateral walls of the vagina
at the end of the IIT nymphal period, is now on its dorsal wall.
One can term it a musculus retractor dorsalis vaginae, as BLA-
GOVESHCHENSKI proposed such a term for an analogous muscle
in Mallophaga. The lateral muscles of the VIII segment are
lying now close by the lateral walls of the vagina; the lateral
external muscle, designed with no 16 in the fig. 3 and inserted
now with its one end on the border of the tergal and paratergal
plates, and with the other on the sclerite of the VIII sternal
plate, seems to play an especially important role.

The cuticle, lining the vagina passes gradually into the
layer covering the surface of the body. A stronger sclerotiza-
‘tion of both the central part of the VIII gternal plate appear,
thanks to which a large sclerite is formed, called a genital plate
by FERRIS, and that of the valves, especially in their externo-
posterior part..
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The young imago

The last, or the IX segment of the abdomen in the female
has a deep incision posteriorljr, and inside the cleft the anus
is situated, slightly shifted dorsally. The remaining genital
segments are ring-shaped, with well marked paratergal plates
and spiracles. A large sclerite is still visible in the ventral wall of
- the VIII segment (pl. LXXXT, fig. 5), and a ,lip“, under which
the small, flat, triangular ovipositor valves are situated. The
valves arise from the sternite and are not connected with it
by a joint. It may indicate a rudimentary character of* the ovi-
positor in the Anoplura.

The skeleton musculature of the VIII and IX abdominal
segments does not undergo any essential changes since the
period of the second moulting, and is characteristic of the
imago (pl. LXXXI, fig. 6): I did not succeed in finding but two
lateral internal muscles from the border of the VIII and IX seg-
ments (see pl. LXXX, fig. 3, pl. LXXXII, 9). The skeleton mus-
cles of the VII segment do show, however, considerable changes.
On the border of the VI and VII segments only two lateral
internal muscles (pl. LXXXT, fig. 6, 7) are seen, and not three, as
before. It may indicate the partial connection of two muscles,
for on some preparations one of the discussed muscles is twofold.
In the VII segment of the imago also the lateral external upper
muscle (see pl. LXXXT, fig. 3, pl. LXXXIV, 15) and the ventral
muscles (see pl. LXXX, LXXXT, fig.3,5) are missing. The anterior
ingertions of the ventral muscles of the VIII segment (pl. LXXXT,
fig. 5, 6), however, lie on the line, connecting VII spiracles, so it
iy shifted anteriorly. The considerable distance between the an-
terior insertion of the ventral muscles of the VIII segment and
the nearest analogous muscles (i. e. those of the VI segment)
seems to exclude the possibility of the former VII and VIII
segment muscles having connected into one bundle. The pos-
terior insertion of ventral muscles of the VIII segment lies in
the dorsal wall of the vagina, anteriorly to the dorsoventral
muscles of the IX segment (pl. LXXXI, fig. 5, pl. LXXXII,
fig. 11). :

The filaments of the ovary meet in the III abdominal seg-
ment. In the ovarioles one may find different stages of the
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ovogenesis, described by Rims (1932). The ovarioles meet in
the ,Ovarialampulla“ in the posterior part of the VI segment.
Both the oviducts are now directed towards each other on
a slightly curved line, and they join the uterus in the anterior
part of the VII segment. Unlike RiEs, I did not observe the
presence of any cuticular lining in the oviducts, even when
using the microscope with a phase contrast. So called accessory
glands extend from the lateral parts of the VI segment to the
posterior part of the VIII segment. The division into the ovi-
duct and so called accessory gland has but anatomical character,
and is not based on function or histologic structure. Both in
the oviduet and in the glands the pavement epithelium with
large nuclei, placed centrally and the cytoplasm full of granules
are seen. It proves the secretory activity of the cells, the more
so a8 the uniform secretion products fill the lumen of so called
yaccessory glands® and the oviduets, while it is not visible in
the ,Ovarial ampulla“. All this suggests that so called ,accessory
glands“ are but pockets of the oviduct, increasing its secretory
activity through the augmentation of the active surface.

The uterus is tube-shaped, slightly curved and provided
with strong, circular m. constrictor uteri, and it is connected
by m. retractor uteri with the anterior border of the VII sternal
plate in its central part. The uterus is lined with cuticle, and
golded into regular, deep, longitudinal furrows. The uterine
muscles show gslight striation, and differ from the skeleton
muscles also by the abundance of sarcoplasm and the presence
of comparatively large and numerous nueclei.

The vagina, being a large, flat pouch, slightly concave late-
rally, occupies a considerable part of the VIIT segment. Its
external orifice is almost as large as the base of the IX segment.
The vagina is lined with a two-layer cuticle with denticles and
spines. The ventral ridge of the vagina orifice, or of the secondary
genital opening is formed by a slightly heart-shaped ,,lip“, rea-
ching under the IX sternal plate approximately to the line of
insertions of dorsoventral musecles (pl. LXXXI, fig. 5).

The vagina is provided with the strong m. retractor dorsalis
vaginae, and a much weaker m. retractor ventralis vaginae,
which extends from the ventral wall of the vagina externally
and posteriorly towards the VIII sternal plate.

Acta Zoologica nr 13 2
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The male

The embryo

24 hours prior to hatching the male embryo of Pediculus
humanus L. has in the third and fourth segments a paired, bilo-
bed testicle, approaching ,,8“ in shape. From the narrow strip,
dividing the testicle lobes, a solid cord is growing out. Roun-
dish spermatogonies, about 4 ¢ in diameter, and so much larger
than the remaining cellular elements of the testicle, constitute
their main mass. The nuclei of the spermatogonies are not large
at that time, and the cytoplasm is basophilic. Single intersticial
cells appear occasionally between the spermatogonies, one
could not notice, however, any anastomoses, connecting them
into a stroma. More small mesodermal type cells are grouped
around the narrow strip between the lobes and at the top of
each lobe, from which a ligament is growing, which disappears
among the large cells of the fat body. Staining by azan method
shows the presence of a subtle tunica propria, of probably acel-
lular structure.
~ The cord, arising from the narrow strip between the tes-
ticle lobes, has a cellular structure, and is thick in its initial
portion, and then it narrows and remains about 3 ¢ in diameter.
It could be observed through the VI abdominal segment.
No ampullae were found. In the hatching embryo the rudiments
of the ectodermal part of the efferent system are missing.

First instar nymph

The intersegmental membranes between the VII and VIII
and or the VIII and IX segments are clearly visible still in the
non-fed nymph 30 hours old. The fold of the intersegmental
membrane is reaching deeply enough into the precedent segment
especially on the ventral side. Similarly in the female nymphs,
,muscle plates“ composed of five identical longitudinal musecles
are situated near the ventral @nd the dorsal walls of the segments.
On the border of the VII and VIII segments, between the ali-
mentary canal and the ventral muscles two small vesicles are
situated. Their walls are built of cells with round nuclei, which
are smaller than the hypodermal cells and less readily stain-
able. They are mesodermal ampullae.

2*
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As during the following hours the folds of the intersegmental
membrane are straightening, the abdomen of the nymph
increases in size, and the borders between the segments become
obliterated.

About 50 hours after the post-embryonic life had started,
an unpaired hypodermal invagination appears between the
VIII and IX segments, which is growing anteriorly in the medial
line of the segment, slightly above the layer of ventral muscles.
The epithelium of the invagination, which is called a genital
pouch, does not differ at that time from the hypoderm surroun-
ding it, and it flattens only later.

After three and a half days post-embryonic development
the ampulla is an egg-shaped, though dorsoventrally flattened
vesicle, whose narrower end is directed obliquely externally
and posteriorly, and passes into a solid cord. This cord is still
as thin as it was in the embryo, which makes observing it on
the same specimen difficult. The fragments of the cord, obser-
ved on different specimens, and related to'its anatomical posi-
tion and further development indicate, that it is a still solid
vas deferens: It passes under the ventral muscle of the VIII
segment (pl. LXXXT, fig. 7), although the ampulla is situated
in the posterior part of the VII segment. On cross sections the
columnar epithelium, building the wall of the ampulla is lower
than the hypoderm, and composed of small, readily stainable
cells, some of which are just dividing.

The genital pouch reaches to the anterior ridge of the VIII
sternal plate, and is situated closer to the ventral wall of the
body, than the ampullae. At the end stage of the first instar the
anterior part of the dorsal pouch wall thickens (pl. LXXXTIV,
fig. 15).

The anus is situated at the top of the abdomen.

First moulting

The ampullae are growing and are situated now in the VII
segment; they are cucumber-shaped and are lying parallelly,
obliquely between the intestine loop and anterior portion of
the genital pouch.

The dorsal wall of the genital pouch is built of columnar
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epithelium. On cross sections one may observe a furrow, appea-
ring in it and dividing the .hitherto uniform vault in the median
line. Two band are thus formed, and each of them is shaped
like a rectangular trough with rounded corners, concave dor-
sally. Over each epithelial band, or inside the trough, loose
cells of mesodermal character are gathering. The discussed bands
will be subsequently termed uropods.

The epithelium remains low in the ventral wall of the geni-
tal pouch and at its orifice.

In the posterior part of the genital pouch, in its ventral
wall, the cells begin to divide intensively, and after a short
time two small, finger-like processes start growing into the
lumen of the pouch. They are symmetrical, slightly inclined
towards each other, and situated close to the orifice of the
genital pouch. :

Second instar nymph (pl. LXXXI, fig. 8)

Vasa deferentia slightly thicken and gradually a lumen is
formed inside them starting from the ampulla towards the
testicle. The ampullae will be further referred to as seminal
vesicles. The spacious mid-gut is pushing the seminal vesicles
between so called rectal glands and the trunk of trachea, which
connects the VII and VIII segment spiracles. The seminal
vesicles further lie parallelly to each other, with their proximal
‘portion directed dorsally; they are cylindrical and closed at
both ends. The vas deferens joins the seminal vesicle subtermi-
nally, obliquely from the posterfor and ventral side. Histolo-
gically the vesicle wall remains uniform throughout: the cylin-
" drical epithelium, almost twice higher than the hypoderm,
is covered on the outside with a thin layer of very flat connec-
tive tissue cells.

The antero-dorsal part of the genital pouch wall is growing
considerably both in thickness and extent so that the uropods,
divided by furrow, are hanging deep, towards the ventral wall
of the pouch. As a result of this the lumen of the anterior part
of the genital pouch assumes on cross sections the shape of
a large ,W*. About the middle of the furrow a small, tubular
rudiment of the ejaculatory duct is protruding. The uropods
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disappear anteriorly to it, passing gradually into the wall of
the genital pouch; the distal parts of the uropods hitherto se-
parate fuse building a V-shaped formation.

The ejaculatory duct is growing anteriorly along the semi-
nal vesicles, and after two days it approaches their ends. Already
in an early phase of the invagination of the ejaculatory duct,
its ectodermal epithelium, composed of one layer of cells begins
to be covered by loose mesodermal elements, which constitute
the rudiment of circular muscles.

A little later the posterior part of the genital pouch inva-
ginates into the IX segment, beginning the migratory process
of the genital opening.

At the same time the ventral processes of the genital pouch
wall grow slightly (pl. LXXXIV, fig. 16). The ventral muscles
of the VIII segment end beneath them.

Under the genital pouch a group of spindle-shaped cells
with their long axes parallel to the long axis of the genital
pouch are situated symmetrically on both sides. It is the rudi-
ment of muscles, serving to push forward the basal plate, which
are termed by NUTTALL ,,mm. protractores of the basal plate“.

The anus is placed subterminally, slightly shifted dorsally.

Second moulting

The genital segments of that period resemble those of a fe-
male, i. e. the VII and VIII segments are ring-shaped, and the
IX is a hemispherical formation, ending the abdomen. Para-
tergal plates of the VII and VIII segments are characterized
by darker pigmentation and a comparative rigidity. The remai-
ning cuticle, covering the genital segments is elastic enough
and seems to be characterized by uniform thickness in the pre-
parations treated in toto with carbol-fuchsine; only in the azan-
stained sections, some small areas in the furrows between the
segments are observable, where the chitin endocuticle is not
covered with a more rigid exocuticle.

These are the skeleton muscles, marked in pl. LXXXII,
fig. 9 with numbers, given in brackets:

Under the tergal plate, five symmetrical muscles are seen on
both sides, which are called the dorsal internal musecles of the VII
and VIII segments (pl. LXXXII, fig. 9, pl. LXXX, fig. 1, 2).
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They are placed in one plane, and they form a compact group
in‘any segment, which probably is working together and hence
sometimes termed a ,muscle plate“ (Muskelplatte).

On the border of the tergal and paratergal plates there
is an also paired, though much weaker dorsal external muscle
in the VII and VIII segments (3 and 4 respectively).

" The ventral muscles lie closely to the sternal plates of the
VII and VIII segments, as five paired bundles, like the dorsal
ones (5 and 6).

The lateral internal muscles lie metamerically on the sides
of the abdomen, divided from the gut by the trunk of the tra-
chea, connecting the neighbouring spiracles. As the posterior
abdominal segments are growing smaller and smaller, the lateral
muscles are becoming weaker. A group, composed of three strong
muscles, lies on the border of the VI and VII segments (7);
also three muscles are visible on the border of the VII and VIII
segments (8). They are, however, thinner than the former.
Two weak muscles on the border of the VIII and IX segments (9)
are the last group.

In the VII segment one more muscle strong enough is to
be found: it is a paired, dorsoventral musele (10), whose in-
sertions are situated externally to the dorsal external muscle
of the VII segment (3), and posteriorly to the lateral internal
muscle of the border of the VI and VII segments (7).

. The paired, lateral, external muscles are to be found in the
VII and VIII segments (11 and 12). They are inserted on the
side of the body, in the furrow between the paratergal plates
VI and VII and or VII and VIII, and are directed obliquely
posteriorly towards the sternal plate, where they insert:on the
external part of this plate. The later insertions lie behind those
of the lateral internal muscles, and in the case of the lateral
external muscle of the VII segment (11) — between the inser-
tions of the lateral muscles of the VII segment (7 and 10).

The vasa deferentia form a loop and adhere to the tracheae,
pass externally to the testicles towards the dorsoventral mus-
cles, and further between them and the gut posteriorly, up to
the ventral muscle: of ‘the VIII segment and then they turn
back towards the middle of the body and anteriorly. On the
cross sections epithelium is seen in the walls of the vasa de-
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ferentia, and also not numerous, but distinet muscle fibres.
(usually 2—3 on one section) ranged along the vasa.

The seminal vesicles, parallel to each other, are tube-shaped
and placed obliquely: their proximal portions, bent dorsally,
connect with the vasa deferentia in the posterior part of the
VII segment, and the distal portions reach the anterior border
of the same segment. Touching each other, the vesicles are,
however, separate formations. Numerous mitotic divisions prove
their intense growth.

- The blind ejaculatory duct is connected with the seminal
vesicles on their internal side. At that time the duct is a long,
curved tube with a lumen of more or less the same diameter
on all its length. Its walls are built of a layer of columnar epi-
thelium, and a comparatively weak layer of circular muscles.
The duct is prolonged by a small cone with a canal inside,
directed towards the lumen of the genital pouch, which is the
bud of, the penis.

The penis iy growing between the uropods, situated closely
near each other, which permits to assume that they take part
in the formation of the penis, and.to consider the remaining
part of the uropods as parameres.

The dorsal wall of the genital pouch is growing rapidly.
It is anatomically manifested by further invagination of the
vault into its lumen and by its folding, and -histologically —
by numerous divisions in the epithelial cells. On the dorsal
side of the ectodermal rudiment loose, spindle-shaped, though
not very long, less readily stainable than the epithelium, mego-
derm cells are gathering.

The ventral processes of the genital pouch do not show any
pronounced changes. Only in some preparations we see the
uropods to be less readily fixable and stainable.

The genital pouch reaches deep posteriorly, halfway between
the IX paratergal plate and the end of the body. Also the ven-
tral museles of the VIII segment (pl. LXXXT, LXXXTI, fig. 9, 6)
arereaching as far, and are inserted to the sternal plate at the level
of the genital pouch orifice. In my material T have not found any
specimens with the genital opening more shifted posteriorly.
Lateral internal musecles (9) are situated, as before, on the bor-
der of the VIII and IX paratergal plates, symmetrically on
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both sides of the alimentary canal. The observed shifting of
the posterior insertions of ventral muscles may prove the pos-
terior growth of the middle part of the VIII sternal plate.

Third instar nymph

Vasa deferentia are about 8 ¢ thick, and their lumen is
about 2 W in diameter, so they are much thinner than the rest
of the efferent ducts, and they are built of epithelium and a deli-
cate muscular layer with few fibres.

A considerable growth of the seminal vesicles, both in dia-
meter and in length causes their not having enough space under
the gut; they are shifted sideways, stretching from the middle
of the VII segment to the anterior part of the VI segment.
On the cross sections the growth in thickness manifests itself
mainly by the growth of the lumen of the vesicles; the high
cylindrical epithelium with oval nuclei and the muscular layer
only thicken a little. The histologic structure of the vesicles
is uniform for their entire length, and the blind portion situated
before the connection with the vas deferens is not in any way
differentiated.

The ejaculatory duct runs parallelly to the seminal vesicles,
between them and the alimentary canal, and joins the seminal
vesicles. The wall of the ejaculatory duct is built of two layers
of approximately the same thickness: the inner epithelial layer,
thinner than the epithelium of seminal vesicles; and the outer-
muscular layer.

Further folding of the dorsal wall of the genital pouch cau-
ses the gppearence of the future eversible, intumescent part
of the penis which is called vesica penis. The sections from that
period show that the penis is hanging down as a short tube,
hooklike bent dorsally, in the bifurcation of the parameres
(pl. LXXXTV, fig. 17). The efferent duct does not run in the penis
axis, but closer to its dorsal wall. Hence on the sections the
penis has a thick ventral wall, built of high eylindrical epithe-
lium, and a thin dorsal wall of small cells characteristic for
pavement epithelium. The ejaculatory duct, equipped with
long, spindle-shaped muscle cells, whose striation is becoming
visible penetrates into the basal part of the penis. The distal
part of the duct with the orifice at the apex of the penis is com-
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pletely deprived of muscles. An unpaired fold is growing on the
dorsal side of the penis, approximately in the middle of its length.
I did not succeed in following its development, besides stating,
that the imago does not possess it.

The parameres are further increasing in size, and their
profile on cross sections becomes more complicated because
of the formation of denticles on their posterior part.

At the same time a paired fold appears in the young nymph
III in the lateral walls of the genital pouch, which gradually
divides it into two parts: dorsal and ventral, in the transversal
plane. At the end of this nymphal period the ventral part,
already completely cut off, and strongly flattened, is produ-
cing cuticle. A kneading-trough shaped formation is built of
chitin walls. The trough walls begin to stick together, starting
from the sides, forming a stiff basal plate; at its bottom there
remain parts proving its two-layer origin. Sclerotization, in-
cluding especially the lateral ridges of the plate is also obser-
ved. The ridges are now translucent as two dark lines in the
preparations in toto.

As the dorsal part of the genital pouch is folding mere and
more, it gives rise to vesica penis.

The orifice of the genital pouch, or the secondary genital
opening is covered with cuticle on the dorsal side of the abdo-
men. A paired muscle is inserted into the anterior pouch wall,
not far from its orifice; in earlier stages of ontogenesis it was the
ventral musecle of the VIII segment (see pl. LXXXII, LXXXT,
fig. 10, 6): the vas deferens is winding around it. Such topography
of the discussed muscle, which remains in the imago, means, that
the IX sternal plate to which the musele is inserted has been
shifted to the dorsal side of the abdomen, and designs ity par-
ticipation in building of the genital chamber. The tergal and
paratergal plates of the VIII and IX segments are not shifted,
which may be proved by the topography of the dorsal muscles
of the VIII segment and that of the lateral internal muscles
from the border of the VIII and IX tergal plates (pl. LXXXII,
fig. 10, 9).

The processes of the ventral wall of the genital pouch have
disappeared. Tt is possible, that during the rapid growth of the
skeleton elements after the second moultmg the pouch has been
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distended, and the processes disappeared through straightening
of the folds.

The secretion of the cuticle by the epithelium of the ecto-
dermal rudiments begins from the penis.

The striation is hardly visible in the muscles of ectodermal
rudiments of the efferent system, but the anatomical diffe-
rentiation is already very distinet. The muscles pushing forward
the basal plate (in NUTTALL’S terminology: mm. protractores
of the basal plate) form two group of numerous fibres, placed
symmetrically in relation to the medial line from the anterior
ridge of the basal plate to the VIII sternal plate where it is
~ dorsally bent. |

The retracting musecles (mm. retractores) of the basal plate
connect its anterior part with the border of the VII and VIII
segments, and are directed anteriorly and exteriorly from the
basal plate, fan-like.

Above the anterior part of the basal plate elongated meso-
dermal cells are loosely situated. Their placement indicates,
that they are rudiments of the m. retractor vesicae penis.

The anus is situated dorsally in the part, termed in the pre-
sent work as IX tergum.

Third moulting

Every seminal vesicle assumes the shape of an ,,S%, disfi-
gured thus, that it does no longer lie in one plane: the proximal
part lies near the dorsal wall of the abdomen, in the middle
of the VII segment, and the distal — close to the ventral wall, -
in the anterior part of the VI segment. When azan stained,
all the cells of the epithelium of seminal vesicles show the pre-
sence of numerous granulations, red-stainable, like the nuclei.
It is the initial period of the secretory activity of seminal ve-
sicles, when their lumen in'cross sections remains still empty.

The ejaculatory duct is narrowing towards its distal part.
BEspecially its proximal part assumes the faculty of contracta-
bility in a congiderable degree: the lining epithelium forms
six longitudinal folds, and as & result the lumen of the duct
looks like a six-pointed star, and moreover the layer of circular
musecles is thicker than the epithelium. The part of the ejacu-
latory duct, lying inside the copulatory organ has less muscles.
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The basal plate is a flat trough, shaped like an oblong rect-
angle, and lies on the ventral side of the penis, parallelly to
the VII and VIIT sternal plates. As far as the azan method
can show, the sclerotization of its lateral ridges has proceeded
as far as in the paratergal plates and in the ventral part of the
parameres, but the remaining part of the basal plate stains
like exocuticula in the sternal plates.

Richly folded, chitin vesica penis, which is partly covered

with tubercles and denticles, or forms some stiffening elements,
called statumen penis, and the distal part, termed penis, cove-
red with a thin layer of chitin, form the proper intromittent
organ. One end of the retracting muscle (m. retractor vesicae
penis) is inserted inside the vesica, and its other end — into
the dorsal surface of the basal plate.
" The parameres are ,,V* — shaped, with the opening direc-
ted anteriorly so, that the ,arms“ embrace the penis; their
proximal ends are inserted into the walls of the genital chamber.
Their connection with the basal plate is mobile, and the sharp
distal end of the parameres is a little protruding over the abdo-
minal surface from the genital chamber. The parameres have
undergone a considerable sclerotization and are, moreover,
covered with denticles, especially on their externo-ventral
surface.

The young imago

The VII segment in the male is the last ring- shaped one.
Its size approaches that of the VI segment preceding it which
is, like it, deprived of the ventral muscles. The posterior two
abdominal segments differ considerably both from the remaining
ones and from each other. The tergal and paratergal plates
of the VIII and IX segments are shorter by half than in the
precedent segments; in the IX segment the paratergal plates are
still clearly visible though without the spiracles, and the tergum
includes the anus. The topography of the dorsal and lateral
muscles remains in the VII and VIII segments the same as in
the period of the second moulting but one can observe some
changes in' the ventral muscles. The paired retracting muscle
of the genital chamber (m. retractor) which corresponds to the
ventral muscle of the VIII segment, is inserted into the anterior
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wall of the genital chamber and extends along the sides of the
copulatory organ to the anterior part of the VIII sternal plate
(pl. LXXXII, fig. 11, pl. LXXXI, fig. 6). The successive stages
of dislocation of skeleton muscles of the VIII segment show, that
the sternal plate of the VIII segment reaches deép beyond the
IX paratergal plates, up to the dorsal side of the abdomen,
and it is possible that it reaches even to the posterior wall
of the genital chamber. Sagittal sections show, that the sternal
plate of the VIII segment is densely folded which, together
with the cuticular semicircular element, situated in the trans--
versal plane, possibly affords this segment necessary elasticity
and strength. '

Above the alimentary canal, in the IV, V and VI segments
lie paired testicles, each of them composed of tow heart-shaped
lobes, directed to each other with their large bases. Thin vasa
deferentia grow out of them; they go around the muscle refrac-
ting the genital chamber and are joined to the seminal vesicles.
The walls of the vasa are built of & monolayered epithelium,
a basic membrane and a delicate muscular layer, whose fibres
are ranged along a loose spiral line.

The seminal vesicles (pl. LXXXII, fig. 12) are situated near
each other in the VI and VII segments. Their secretory activity
is seen, because more or less spread granulations are present
in the epithelial cells, and some colloid in the lumen of the
vesicles. This colloid stains differently in different parts of the
vesicle thus dividing its content into two and sometimes even
3 sections. The histologic structure is an argument for the divi-
sion into two parts, separated by the orifice of the vas deferens,
and corresponding to the proper seminal vesicle and the acces-
sory gland (PAVLOVSKI, 1908).

The proper seminal vesicle is lined with columnar epithe-
linm with oval nueclei, and the accessory gland, which I propose
to term glandula appendicularis, is characterized by
a much lower epithelium and large, round nuclei.

The copulatory apparatus is composed of the basal plate,
the proper intromittent organ and the parameres. In resting
position the basal plate reaches at least to the anterior part
of the VII segment. Here (pl. LXXXYV, fig. 24) the muscles pro-
tracting the plate are inserted to it; several dozens of their fibres
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lie under the plate and are inserted in the VIII sternal plate
in its dorsally bent part. The muscles retracting the basal
plate connect its lateral parts with the borders of the VI and
VII sternal plates.

The copulatory organ is placed in the trough formed by the
basal plate so, that only its small anterior part of this plate
is vacant. Here m. retractor vesicae penis is inserted. The wall
of the vesica penis is built of leather-like chitin, and covered
with numerous small denticles and tubercles. The penis, cur-
ved like a hook and sclerotized, is lying between the arms of
parameres and, as seen on the sections, the thin-walled portion
of the ejaculatory duct penetrates it up to the apex.

The parameres are lying in the line, being a prolongation
of the basal plate towards the posterior part of the abdomen,
and their base is inserted into the anterior part of the genital
champer, forming a simple joint with the basal plate (a sort
of hinge joint). On the cross sections the sharp end of the para-
meres is anchor-shaped. I did not find any muscles connecting
the parameres with other skeleton elements. One can infer
than the parameres perform but passive movements. Nume-
rous muscle cells, connecting the parts of the parameres dif-
fering in the thickness of the cuticle have, however, been found
in the sections through the parameres (pl. LXXXYV, fig. 23). It
seems they make the parameres more flexible and, at the same
time, may explain why some specimens of lice, fixed in toto,
had bent parameres: it is possible that the improper fixing of
those muscles was the cause. :

IV. DISCUSSION

The development of the male and female genital efferent
systems in the lice Pediculus hwmanus L. described here differs
considerably on the first sight from analogical processes, known
in other insect groups. The conviction that the basic characte-
ristics, should be similar for both sexes and should in certain
vespect correspond to the morphogenetic processes in both
sexes (pl. LXXXIII, tig. 13) is the starting point for the attempt
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at some interpretation, made here. This does not mean the
homologisation of the male and female systems, for which the
material gathered in the present work does not supply suffi-
cient data.

1. Uropods

In the first instar nymph of Pediculus humanus — of both
sexes, a pair of processes appears in the anterior part of the
deep hypodermal invagination, on the side directed towards
the ampullae of the respective efferent ducts. They are growing
into the lumen of the invagination and are directed posteriorly.
Mesoderm penetrates into these processes already in the initial
phase of their development in both sexes. Thus those processes
have the character of uropods both in males and females.
In both sexes the hypoderm invaginations begin behind the
VIII segment, and in females the invagination is formed of two
separate invaginations (behind the VII and behind the VIII
segments), and in the males no such process has been observed.
Moreover, another pair of processes appears transitorily in the
males. This may prove the existance of a reduced segment,
situated between the subsequent VIII and IX abdominal
segments. So the male genital opening would be shifted from
the border of the VIII and IX segments to the border of the
IX and X segments, or to the position normial in insects, and
such as is found in the imagines of many Mallophaga (Gliricola
sp. — see BLAGOVESHCHENSKI, 1956; Bovicola caprae GURLT,
Bomenacanthus stramineus TUcCHIDA, Trimenopon hispidum
BURM. — see SCHMUTZ, 1955). One might infer from the above,
that also in some Mallophaga the segments fuse during onto-
genesis. The situation of the male genital opening behind the
VIII abdominal segment in Columbicola columbae EWING
and Menopon sp. (SCHMUTZ, BLAGOVESHCHENSKI) might serve
as an example. In the lice such a fusion of the segments pro-
bably occurs shortly after the revolution of the embryo, as the
topography of the tracheal trunks and that of the dorsoventral
museles is fixed at the moment of the formation of spiracles
(STRINDBERG, 1916, gives the same data concerning the tra-
cheae in Mallophaga).
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Further, the formation of uropods in lice merits attention.
It has been known (Imms, 1931) that in the males the uropods
are often connected with the rudiments of the genital pouch,
but the succession of appearance of both those elements and
the plane in which the rudiments of the uropods are appearing,
differ. In the Hymenoptera males (D’R0zZARIO, 1942) one may
observe a variety of those connections. And so e. g. in Polemon
liparae (GIRAUD?) Prosopis krieschbawmeri (FORST.?) and Ptero-
malus liparae, the processi appear first, and then the invagi-
nation between them, and in Vespula germanica (F.?), Apis
mellifica L. and Cephus pygmaeus (L.?) the hypoderm invagi-
nates before the processi appear. Also in Trébolium castanewm
HERBS. (Coleoptera, SRIVASTAVA 1953) the invagination appears
first. In the light of those examples the processes arising in the
anterior part of the genital pouch in the males of Pediculus
humanus L. are a phenomenon typical for insects.

It is different with the processes of the hypodermal pouch
in females. One mentioned above that they might be considered
uropods. NUTTALL (1917) did not observe their part in copu-
lation, their situation, however, at the orifice of the vagina
allows us to aseribe to them at least some role in lying eggs. A si-
milar idea occured to QADRI (1948) as well, when he was studying
the anatomy of Haematopinus tuberculatus BURM. Those uropods
would be the ovipositor valves, belonging ontogenetically to
the IX segment (as they appear in the pouch.growing behind
the VIII sternum and then they lie under the ,lip“, behind the
posterior insertion of the ventral muscles of the VIII segment).
However, both the way they are formed (deep inside the hypo-
dermal invagination, and from its walls) and theirfurther develop-
ment (protruding outside, with the simultaneous formation of the
small ,lip“) are quite different in the lice, than in other insects;
namely, the elements of the ovipositor are usually formed of the
corresponding sternites on the ventral surface of the abdomen
(Locusta migratoria migratorioides REICHE & FRM. — ROONWAL
1936; Xiphidium sp. and Blatta sp. — WHEELER 1893; Tylopsis
lilitfolia FABR.-BECKER 1932; Blattaria — GUPTA, 1950; Dys-
dercus cingulatus FABR. — GUPTA 1951; Harmolita graminicola
GIR. — Hymenoptera — JAMES 1928, and others). The ovipo-
sitor is formed in the ventral wall also in those species, in which
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the ontogenetic development leads to its reduction in the ima-
gines (Plecoptera: Nemoura variegata OLIV. and Amphinemoura
sp. — QADRI 1940; Siphonaptera: Nosopsyllus fasciatus BOSC.-
SHARIF 1937). Some Hymenoptera show slightly different process
in the formation of the ovipositor (D’RozARrRIO 1942): In 'the
lower Symphyta the buds are formed in postembryonic life on
the surface of the segment, and then they plunge into the hypo-
dermal pouches, termed ,peripodial cavities“ by Imms (1938,
according to D’RozARrI0). In the higher Symphyta the ovipositor
elements are formed already in the embryo, as outgrowths of
the ,peripodial cavites“. Fig. 6 given by D’RozARI0O shows
that each valve is surrounded by a peripodial cavity. Thus
the ovipositor in lice is a rudimentary organ, and is formed in the
way unknown in the females of other insects.

According to the classic descriptions of WHEELER (1893)
and BLsSE (1934), in the males of Xiphidium sp. and Melanoplus
differentialis (THOMAS?) (Orthopiera ) the ampullae penetrate into
the appendages of the same segment, and then both the ampul-
lae and the appendages are shifted anteriorly, together with
. the invaginating sternum. One can trace the migration in the
course of vas deferens, which runs from the testes to the ejacu-
latory duet by a circular way, through one of the posterior
segments of the abdomen, and e. g. in Orthoptera (SNODGRASS
1941, after GUSTAFSON 1950) it winds round the cercal nerve.
STRINDBERG (1916) examining the course of vas deferens in
» the nymph Gliricola sp. (Mallophaga) approaching maturity,
noticed algso that ,turning back to the front“, and ScHMUTZ
(1955) confirmed this for the imagines of some other biting
lice. As I have shown, in the first instar nymph of Pediculus
humanus L. the vas deferens loops round the ventral muscle
of the VIII segment and so it remains, proving the migration
of the ampullae to the front. One must stress that in the female
the analogous duct, i. e. the oviduet liberates itself in the con-
nection with the reduction of skeleton musecles in the III instar,
and thus the traces showing that the ampulla belonged to a par-
ticular segment are obliterated.

The above observations, made by WHEELER and ELSE,
the proper interpretation of the phenomena, observed by NUs-
BAUM (1882) in the biting lice Lipeurus bacilus and Goniocotes

Acta Zoologica nr 13 3
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hologaster (see the question of paired origin of ectodermal ducts)
~ and the fact that in the embryo of Pediculus humanus L. the
solid mesodermal cords lie initially laterally to the alimentary
canal, and only later their distal portions turn towards the
~middle, where they end with ampullae, permit one to suppose
with some probability that in the lice also the migration of the
ampullae towards the medial plane of the abdomen takes place.
It is difficult to say, in what degree that migration in the lice
is a recapitulation of the still more primitive relations than those
observed in the Orthoptera. GEORGE (1929), at any rate, obser-
ved the growing together of both oviducts near the border
between the VII and VIII abdominal segments in Agrion sp.
(Odonata), and SHAROV (1953) saw the same phenomenon in
Lepisma saccharinum L. (Thysanura).

It is true that migration and neighbourhood of both the am-
pullae and the appendages are seen in Pediculus humanus L.,
the ampullae, however, and the corresponding appendages belong
to different segments. In the first and second instar nymphs
the oviducts pass under the ventral muscle of the VII segment,
and so the ampullae belong to the same segment, and the cor-
responding appendages — at least to the VIII segment. Analo-
gically, the vasa deferentia are looping around the ventral
musecles of the VIII segment, so, unlike appendages, the ampul-
lae in the male do not belong to the IX segment. It would
be difficult to state if such condition is a sufficient argument
for GUSTAFSON’S theory (1950) which says, that the parameres
and valves in. insects come from hypodermal vesicles, situated
on the ventral side of the abdomen in Thysanura, and are con-
nected with the body cavity. These vesicles or sacs are ever-
sible and may be drawn in by special muscles inserted in the
sternum. It seems that it is rather a result of advanced migra-
tions (of both the uropods and the ampullae) which are necessary,
as the number of segments has been reduced to nine, and is,
perhaps, connected with doubts stressed more and more often,
as to the full homology of genital organs in Orthoptera with
the rest of higher insects. One stress e. g. (QADRI 1940, Du-
PUIS 1950) that in the males the organs immediately connected
with copulating and joined with mesodermal ducts, or so called
euphallic organs (organes euphalliques, DUPUIS 1950) are bud-
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ding as a pair of processes. Then in Orthoptera these processes
divide in the transversal plane, providing the dorsal and ventral
lobes of the penis, and in higher insects those processes divide
in the sagittal plane into parameres situated externally, and
the internally placed rudiments of the penis. And it is so in the
case of Pediculus humanus L. Of course the fact that such is the
case in the majority of the orders of both holo- and heterome-
tabolic insects, allows us to suppose that this group is non-
homogenous. A part of holometabolic insects, e. g. Diptera
(ABUL-NASR 1950) is characterized by a rather complicated
development of euphallic organs: besides the invagination of
the ejaculatory duct a separate penis invagination appears
and develops into a flaceid, threadlike penis tube. The latter
is strenghtened by a sheath, which is formed of the intersegmen-
tal membrane and eversible in some species. On the other hand
the females of Diptera species, examined by ABUL-NASR had
no trace of the ovipositor at the genital opening. Other holo-
metabolic insects, e.g. Hymenopiera (D’RozArIo 1942) are
characterized by a comparatively simple way of developing
the euphallic organs: at most the buds of parameres divide
into the external and internal parts.

The development of the efferent system in insects more
closely related to Phthiraptera has been known only in fragments.
From the descriptions, given by GEORGE (1929, Philaenus
leucophthalmus L.) METCALFE (1932, Philaenus spumarius L.)
and SINGH-PRUTHI (1924, Idiocerus sp.) one may infer that
Homoptera begin to differ from Heteroptera and the lice in an
early stage of ontogenesis. The young male nymph of Philaenus
spumarius L. has 10 abdominal segments and the rudiments
of not only euphallic, but also those of pseudophallic organs
(organes pseudophalliques, Dupuis 1950) in the shape of a sub-
genital plate. The lice after hatching have 9 abdominal segments,
and the possible rudiments of pseudophallic organs in the form
of posterior outgrowths of the genital pouch disappear already
still in the nymph, and probably fuse with the sternum. Dis-
cussing the development of Naucoris cimicoides L. (Heteroptera),
RAWAT (1939) stressed the lack of rudiments corresponding
to the subgenital plate in the Homopiera. It seems, however,
that this author did not follow carefully the development of

3*
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the parameres. As a result one may only suppose that the
,parameres“ appearing in the imago of Naucoris cimicoides L.
are ontogenetically derived from the same uropods as the penis.
The young nymph Naucoris cimicoides L., having 11 visible
abdominal segments, produces the rudiments of the male geni-
tal organs on the border of the IX and X segments, so the case
is similar to that of lice, assuming that the second pair of out-
growths in their genital pouch are remainders of a reduced
segment.

2. The question of paired origin of ectodermal ducts

The ectodermal portions of the female (uterus and vagina)
and male (ejaculatory duct) efferent ducts are unpaired for-
mations in Pediculus humanus L. This is in accordance with
NUSBAUM’S observations (1882) on the development of Lipeurus
bacilus and Goniocotes hologaster, as far as the ejaculatory duct
is concerned. The rudiments of the female ectodermal ducts
in Mallophaga are, however, paired according to NUSBAUM.
A stricter comparison of the descriptive part of NuUSBAUM’S
work with the material discussed in the present work concer-
ning the development of Pediculus humanus L. and supported
by a clearly pronounced general resemblance of the ontogene-
sis of Mallophage and Anoplura, make NUSBAUM’S arguments
somewhat doubtful. He writes, e. g. about the female on p. 641:
,Dann entstehen in dem vorderen Teile dieses Keimes, wie
beim Minnchen, zwei paarige, ganz geschlossene Hohlungen
(der kiinftige Uterus)...“. And further: ,Dann atrophirt die
Scheidewand zwischen den zwei vorderen Hohlen, und auch
die Scheidewand zwischen den zwei vorderen und der hinteren
Hohle. Auf diese Weise kommt der Uterus mit der Vagina
in Verbindung“. One can see from the above that ,uterus“,
as NusBAUM understands this term, corresponds actually to the
ampullae, and ,vagina“ — to the uterus and vagina together.
Such terminology was, by the way, used in NUSBAUM’S time
(see Table 1). Also in the male efferent ducts NUSBAUM noticed
two anterior cavities, being rudiments of two tubules of the
»pyriform body“ which corresponds to the seminal vesicles
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in biting lice (ScaMUTZ 1955). So also in the males the cayities
correspond to the ampullae. Ay NUSBAUM writes, the part of
the genital rudiment situated behind the ampullae gives rise
to the following formations, proceeding from the front to the
back: 1) the unpaired ejaculatory duct, 2) the pair of solid
processes fusing to form the unpaired penis, the lumen of which
connects subsequently with that of the ejaeulatory duct,
3) the pair of solid lateral processes.

NUSBAUM, however, did not notice the invagination of the
unpaired hypodermal pouches, which are the rudiments of the
ectodermal part of efferent duects in males and females. Hence,
considering the ampullae as derived from the ectoderm, he
described their connecting into a horsehoof-shaped rudiment.
It seems, that one should rather speak of the migration of the
ampullae towards the centre. According to NUSBAUM, the an-
terior part of the said rudiment is developed in the females
into so called uterus (or into the distal portions. of the paired
oviducts), and the posterior part elongates, forming the so called
vagina. In comparison with my observations in Pediculus
humanus L., this would mean the growing of the young rudi-
ment of the ,vagina® from the anterior towards the posterior
part of the abdomen, so in the opposite direction as it iy the
case with lice and other insects. This inaccuracy of obser-
vations, which was probably caused by the fact that NUsBAUM
was working on a particularly difficult object (small Mallo-
phaga), caused a faulty, as it seems, assumption, that the un-
paired ectodermal ducts are of paired origin. One must stress that,
according to NUSBAUM, both the ejaculatory duct and the
vagina develop in the similar way: the paired rudiments fuse
and after some time, one of the said ducts arises from the middle
part as an unpaired invagination.

NUsSBAUM names only the ,uterus®, penis, receptaculum
seminis and unpaired gland as unpaired ducts, whose rudiments
were paired in ontogenesis (p. 642). As I have shown above,
the ,uterus® actually corresponds to the ampullae, generally
considered at present as paired, though of mesodermal origin.
On the other hand the ectodermal female efferent ducts (termed
,vagina“ by NUSBAUM) have unpaired rudiments. Both NUs-
BAUM’S work and the investigations on a number of species
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of Orthoptera (QADRI 1940, GuprA 1950), Odonata (GEORGE
1929), Homoptera (GEORGE 1929, METCALFE 1932) and Hetero-
ptera (RAWAT 1939, GUPTA 1951) share this opinion. The case
is similar with Pediculus humanus L. with only one difference:
the oviducal and spermathecal invaginations appear in the
ontogenesis, and the hypodermal invagination for the accessory
gland is missing.

Examining the development of the penis in the lice, T have
not found any paired rudiments, anatomically separated, which
would fuse to form the unpaired penis during the ontogenesis.
One may rather observe in Pediculus humanus L. the growing
of walls, surrounding the orifice of the ejaculatory duct in the
form of a thick-walled tube, directed towards the lumen of the
genital pouch. The paired origin of the penis in the lice results
from the fact that it grows from the bases of two uropods,
situated closely to each other and comparatively large at that
time, and that one finds in the insects varying degrees of re-
vealing the pairedness of the penis rudiments during ontogene-
sis, even in the same order. And thus e. g. among the Homoptera,
Philaenus spumarius L. (METCALFE 1932, Table 27, Fig. 10)
shows clearly paired rudiments of the penis, and in Idiocerus sp.
(SiNngH-PRUTHI 1924) this pairedness iy as obliterated as in
Pediculus humanus L. Also in the group Mallophaga, related
to lice, namely in Lipeurus bacilus and Goniocotes hologaster,
NusBauM (1882) had found clearly paired, solid rudiments
of the penis.

Receptaculum seminis and the unpaired gland mentioned
by NusBAUM constitute, strictly speaking, but additional
elements of the proper efferent ducts. They are altogether
missing in Pediculus humanus L. during ontogenesis, but in
the species where they appear at all, they have unpaired ru-
diments.

And so it results from NUSBAUM’S and my own investiga-
tions that one might speak only of paired origin of the ampullae
and the penis. It seems, however, that NUSBAUM’S conclusion
about paired origin of the ectodermal genital ducts in Mallo-
phaga and in insects in general has not been confirmed even
by the facts, which he himself had quoted.
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3. Further development of the efferent system

a. The time and succession of appearance of its
elements

The information on the appearance of the efferent duct
rudiments in the Anoplura was missing in the literature till
now. The only newer work, embracing, in outline, the whole
embryonic development of the lice (and that of Mallophaga
as well), namely SCHOLZEL’S work (1937) states that the gonads
do not appear in the embryos of both these groups, and that
probably this happens in postembryonic life. Hence one may
analogically infer about the mesodermal efferent ducts. BLA-
GOVESHCHENSKI (1956), on the other hand states, in his work on
the role of the genital system in Mallophaga for their systematics,
that the newly hatched female nymphs of Menacanthus cornutus
Scaom. and Cyclogaster heterographus N. possess already the
gonads, composed of five ovarioles and the mesodermal ovi-
duct rudiments. The author does not mention the possible
rudiments of ectodermal parts. The fact that I have found in
the embryo of Pediculus humanus L. the gonads (ovaries,
composed of five clearly differentiated ovarioles, or bi-lobed
testicles) and a solid mesodermal efferent duct, while the ecto-
dermal rudiments were missing, is in complete accordance
with BLAGOVESHCHENSKI'S View.

Psocoptera and Hemiptera have been long considered as
related to Phthiraptera. Unfortunately, the development of
efferent ducts in Psocoptera is utterly unknown. The only more
recent work on their embryonic development (Goss 1952
and 1953) shows also the development of the gonads, but does
not mention rudiments of any sexual efferent ducts. In the
Hemiptera the solid mesodermal ducts appear in the embryo,
and the ectodermal rudiments begin to form (so it seems)
only in the period of hatching. This fact would explain why
one writes about the solid mesodermal cords and one does
not mention the ectodermal rudiments in the works on the
embryonic development (e.g. of Rhodnius prolizus STAL.-
MEBELLANBY 1937); hence the investigators who have limited
their researches to following the postembryonic development
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either have found but a little thickening of the hypoderm
(RAWAT, 1937, in Nawucoris cimicoides L., and BoCHENSKA, 1939,
in Porphyrophora polowica) in the newly-hatched nymphs, or
they have not found it at all (GEORGE, 1929, in Philaenus
leucophthalmus, and Gupra, 1951, in Dysdercus cingulatus).

The lack of ectodermal rudiments and the existence of the
solid mesodermal ducts in the period of hatching is also charac-
teristic for the ontogenesis of some Orthopteroidea and Blattoi-
dea (HeEYymMoNs 1891, WHEELER 1893, QADRI 1940). Thanks
to RoONWAL’S work it is, however, known that in the Locusta
migratoria the embryos of both sexes are furnished with the
rudiments of the main elements of the efferent system in the
hatching period: they possess gonads with the solid efferent
ducts and, besides, the respective ectodermal rudiments. In
the female embryos of Locusta migratoria one can then see
three small invaginations of the hypoderm (oviducal, sperma-
thecal and that of accessory gland) and two pairs of ovipositor
valves (the third .one appears in postembryonic life), and in
the male embryos — one pair of appendages formed from the
fusion of the uropods of the X and IX segments and, between
them, the invagination of the ejaculatory duct.

And thus Locusta migratoria and the males of Melanoplus
differentialis (THOMAS?) (the females have not yet been des-
cribed) occupy a rather exceptional place among the hetero-
metabolic insects. Pediculus hwmanus L., on the other hand,
may be a representative of a more general phenomenon, namely,
that only the mesodermal ducts are differentiated in the embryo.

Also in newly hatched larvae of many holometabolic insects
a varying degree of development of the genital efferent system
iy observed. HIRSCHLER’S classic work (1909) on the embryonic
development of Donacia crassipes L. (Coleoptera) does not say
anything on the appearance of the ectodermal rudiments of
efferent ducts. It would coincide with WRAY’S (1937) obser-
vation, that in Calandra callosa OLIV. (Ooleoptera) the larvae
are hatching without those rudiments, and so do the larvae
of some Symphyta (Hymenoptera, see D’ROZARIO 1942) and
Trichoptera (DoDSON 1935). KESSEL (1939) did not find any
ectodermal duct rudiments in the embryos of fleas (Sipho-
naptera). The larvae of Rhagolitis pomonella (Diptera, DEAN
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1942) are hatching without either mesodermal or ectodermal
ducts, and such a state persists, according to METCALFE (1932)
in the ontogenesis of Gastroidea polygoni L. (Coleoptera) still
in a fully grown larva. The difficulties, connected nowadays
with the comparison of the development stages of holometa-
bolic and heterometabolic insects are, however, speaking for
a more cautious interpretation of these phenomena.

As the amount of works concerned with the ontogenesis
of the genital efferent system in higher heterometabolic insects
was small, it was difficult to find much comparative data con-
cerning the succession of appearance of the hypoderm invagi-
nations in the genital segments of the female. According to my
own observations in Pediculus humanus L., as in Naucoris
cimicoides L. (RAWAT 1939) and in Dysdercus cingulatus FABR.
(GupTA 1951), first the oviducal invagination appears behind
the VII segment, and later the spermathecal one, behind the
VIII segment. Besides in Dysdercus cingulatus FABR. an invagi-
nation of the accessory gland is formed behind the IX segment.
The spermatheca does not develop in Pediculus humanus L.,
hence fig. 45 in the paper of KEILIN & NUTTALL (1930) requi-
res correction.

b. Female efferent ducts

In the insects the uterus, formed from an unpaired rudi-
ment, connects anteriorly with paired oviducts. In the simplest
case the paired oviducts open independently straight into the
uterus. In that case the oviducts in the imago are purely meso-
dermal. It is so, according to my observations, in Pediculus
humanus L. The similar conditions are found in many other
ingects e. g. in Orthopteroidea and Blatioidea (QADRI 1940,
GuprA 1950), in some Odonate (GEORGE 1929) and further
in Philaenus leucophthalmus (Homoptera, GEorRGE 1929) and
in Naucoris cimicoides (Heteroptera, RAWAT 1939). One should
cease t0 use the term uterus bicornis for those cases (see Table 1).

It is possible that the origin of the definitive oviduets is
not identical in the insects, if in the species related to the above
mentioned a mixed, ecto-mesodermal character of the discussed
ducts had been stated, e.g. in Phyllodromia supellectilium
SERV. (Blattaria, GUPTA 1950), in the family Gryllidae (GuUPTA,
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1950) in Philaenus spumarius L. (Homoptera, METCALFE 1932)
and others. In RIEs’ opinion (1931) one should include here
also Mallophaga.

The anterior portion of each paired oviduct of the third
instar nymph is transformed in Pediculus humanus L., as in
other Amnoplura, into the ,Ovarialampulle® (Ries 1931). That
organ is developed by the enlargement of the oviduct cells,
infected with symbionts, and the subsequent covering of the
infected layer with epithelium, inside and outside. It does not
seem that this process should basically differ in the Mallophaga
and Anoplura, so one should verify RIES’ observation, that
in Mallophaga ,Ovarialampulle® is formed by a dilation of the
solid mesodermal cord, caused by the penetration of symbionts.
In the same work on the symbiosis in Mallophaga and in Ano-
plura, RiBs expressed an opinion that the paired oviducts of
the Anoplura are of ectodermal character. The material given
in the present work seems to exclude such and interpretation.

The authors, describing the anatomy of the female genital
system in Anoplura, distinguish so called accessory glands. As
I have already shown, in Pediculus humanus L. they do not differ
from the oviduct either histologically or functionally. Also in
Haematopinus tuberculatus BURM. imagines the histological
structure of the oviducts and the so called accessory glands
is identical. Thus further maintenance of the term ,accessory
glands“ seems superfluous. One should rather speak of the
oviduet pocket enlarging the active surface of this organ.

c. The ovipositor

Imagines of many insect species possess uropods situated
usually on the VIIT and IX sternum, differently termed (gona-
pophyses, gonopods, valves), which play the role of an ovipo-
sitor. The ovipositor is composed of three pairs of valves,
e. g. in Orthoptera s. str. (QADRI 1940). In some Dermaptera
it is composed of only two pairs of valves, and in Forficula sp.
they are altogether missing in the ontogenesis (QADRI 1940).
One may then suppose that the only pair of uropods, which
appears in some Anoplura behind the VIII sternum is a rudi-
mentary ovipositor. The development of this organ in Pedi-
culus humanus L., presented here, from the moment of its
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appearance to complete formation fully permits such an inter-
pretation.

The development of the ovipositor in lice recalls to some
extent the process, observed in Hydroporus ferrugineus STEPH.
(HEBERDEY 1931) in the formation of sclerites (,, Vulvarsklerite*).
It does not, however, seem sufficient to consider the ovipositor
in the lice a modified Vulvarsklerit.

The valves in Pediculus humanus L. appear as medially
situated evagination of the sternal plate. Hence KELER’S
interpretation (1938) must cause some doubts: he supposed
that the valves in Mallophaga were of pleural origin. His opi-
nion was grounded only on the examination of the imagines.

d. Male efferent ducts.

Vasa deferentia and the seminal vesicles in Pediculus huma-
nus L. seem to derive entirely from the mesoderm. In that
respect Pediculus humanus L. shows similarity to some Amphi-
biotica, Orthopteroidea and Blattoidea (WHEELER 1893, ELSE
1934, QADRI 1940) and to Naucoris cimicoides L. (Heteroptera,
RAWwWAT 1939).

The ejaculatory duct is bifurcated in many other insects
and, as a result, the vasa deferentia in the imago are of mixed,
ectomesodermal origin. Such is the case with many Coleoptera
(METCALFE 1932, SRIVASTAVA 1953) and in Nosopsyllus fasciatus
Bosc. (Siphonaptera, SHARIF 1937). Vas deferens, however,
like the oviduct, may probably be derived from one or another
germ layer even in comparatively closely related groups, for
D’RozArio (1942) stated the incidence of both forms in Hyme-
noptera. Similarly in Homoptera SINGH-PRUTHI (1924) and
METCALFE (1932) held an opinion that the vasa deferentia
of the imago had a mixed character, and GEORGE (1929) thought
they were of mesodermal origin. The origin of the efferent ducts
in the Diptera seems even less clear: BODENSTEIN (1950) states
that both internal and external component parts are formed
of the same imaginal dise.

The ejaculatory duct was bub sporadically described as deri-
ved from two separate rudiments. And so e. g. MEHTA (1933)
found in Pieris rapae L. (Lepidoptera) paired invagination in
the anterior wall of the genital pouch and a small cavity on
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the apex of the penis. The former subsequently develops into
the anterior portion of the ejaculatory duct deprived of chitin,
and the cavity on the penis apex lined with cuticle deepens
till it connects with the anterior portion of the ejaculatory duct.
The ejaculatory duct in Pediculus humanus L. arises of a single
rudiment, growing into the body, as in the case with almost
all described insects. Together with the growing penis its thin-
walled part without the muscles, which has been overlooked
in the descriptions of the development of male efferent ducts
in other insects, is elongating in the direetion opposite, than
the muscular part of the ejaculatory duct. The non-muscular
portion of the ejaculatory duct has been known from the ana-
tomy of Haematopinus tuberculatus BURM., and in the Hetero-
plera imagines termed ductus seminis. In the male louse this
duet in the resting position is loosely wound and long enough,
as the penis pushing forward does not, as it seems, cause the
shifting of the muscular ejaculatory duct and of seminal ve-
sicles, connected with it.

e. Copulatory apparatus

From the moment when the penis appears, the processes
lying externally to it and derived from the same uropods, are
termed parameres in the present work. The parameres in such
a sense have been known from the investigations on the onto-
genesis of Dermaptera (QADRI 1940), Hemiptera (GEORGE 1929,
METCALFE 1932, RAWAT 1939), Siphonaptera (SHARIF 1937),
Hymenoptera (D’RozARIO 1942), and others. NUsBAUM (1882)
noticed that in the posterior part of the genital rudiment in
Mallophaga, two lateral solid processes appear and develop
into the ,seitliche, akzessorische Stiicke des Penis“. The com-
parison with the louse Pediculus humanus L. suggests a suppo-
sition that those processes are the rudiments of the parameres,
whose existence in the imagines of the Lipeuridae was confir-
med by MJOBERG (1910).

The rudiments of the parameres are of paired origin in
Pediculus humanus L., and their distal ends fuse already in the
period when the penis separates: a secondary, unpaired, V-sha-
ped formation is thus created. It is placed so, that its arms
embrace the penis, and its sharp end is posteriorly directed.
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Such a state persists in the imago. As the process of the para-
meres development in lice was unknown, they were given
different names in imagines (see Table 2) most frequently stres-
sing the function of clasping of both partners, or of the dilation
of the vagina. The former of these functions — contrary to
NUTTALL’S opinion (1917) — seems to be the most important
one, on the anatomical background of Pediculus humanus L.,
and in connection with the characteristic position during copu-
lation (the abdomina of the partners raised upwards vertically).
Such a position is favoured in the males by the system compo-
sed of the specifically shaped VIII sternum, the walls of the
genital chamber, the strong protractors of the basal plate,
the basal plate itself and the parameres joined by a mobile
connection with it and with the wall of the genital chamber.
In the female the muscles of the VIII segment, and the sclerite
in the sternal plate play an important role, as the male’s para-
meres hook on the female’s body above it.

From the investigations on the morphology of the imagines
Ewine (1932) inferred that the parameres in Pediculus humanus
L. are reduced to small sclerites, appearing on the wall of the
vesica penis and termed today statumen penis, together with
its other chitin elements. Ewing, however, considered the
proper parameres as chitinized outgrowths of vesica penis
and called them endomeres. In the light of the investigations
presented here, EWING’S opinion should be corrected, the more
so that in another species of Anoplura, namely in Haematopinus
tuberculatus BURM., EwiNG has found V-shaped parameres.

In the initial stage of development, the penis of the lice
is much smaller, than the rudiments of the parameres. GEOR-
GE’s opinion (1929) that parameres may be the processes of
the penis, cannot be supported.

The investigators were hitherto interested mamly in the
question of the paired origin of the copulatory apparatus, and
the ontogenetic development of the penis has been described
only to such extent as it related to the question of the origin
of the parameres. Hence the data on the differentiation of the
component parts of the penis in heterometabolic insects are
missing in the available literature. The anatomical description
of a male ,not yet sexually mature“ of Gyropus sp. (Mallo-
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phaga ), given by STRINDBERG (1916), illustrates a certain stage,
but does not add much to the knowledge of the postembryonic
development of the copulatory apparatus in this insect.

The penis of Pediculus humanus L., arising from the basis
of the gonopods, assumes in a short time a hook-like shape,
characteristic for the imago. In the base of such a rudiment
a circular fold — vesica penis —is formed, and much later
the walls of the vesica penis become partly strongly sclerotized,
forming a complex of small stiffening elements (statumen
penis). In that period also the distal part of the penis becomes
strongly sclerotized. Judging from CUMMING’S work (1916),
the anatomy of the penis in the imagines of some Mallophaga
(e. g. Goniodes meleagridis) is very similar. One ghould then
consider, whether terming the distal, sclerotized part of the
penis in both Mallophaga and Anoplura a ,pseudopenis®,
after CuMMINGS, is correct.

In the period when only vesica penis is formed, the genital
pouch divides by a paired fold, invaginating from both sides
into its lumen. The folds connect in the transversal plane and
divide the genital pouch into two parts: dorsal and ventral.
The penis is situated in the former, much larger one; the ventral
part has been termed by STRINDBERG & ,pocket of the basal
plate“ (Basalplattensack). The internal surface of this pocket,
strongly flattened dorsoventrally, covers with cuticle. The
basal plate is formed of the dorsal and ventral layers of the
cuticle, sticking together. It is also interesting that the rudi-
ments of the muscles, protracting the basal plate appear as
paired formations still before the separation of the pocket of
the basal plate.

4, Muéculature

Many authors have discussed the abdominal musculature
of the Anoplura imagines e. g. LANDOTS (1865), STROBELT (1883),
PAvLovskI (1908), MULLER (1915), NUTTALL(1917) and BwinG
(1932), bubt nothing has been said about the musclés of the
nymphs. The situation with the Mallophaga is similar: BrA-
GOVESHCHENSKI (1937) described only the muscles of the imago
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of Gyropus ovalis N. In the present work the muscles of the
ectodermal parts of the efferent system and the skeleton mus-
cles in three posterior abdominal segments of the nymphs have
been described.

It appears that from the beginning of postembryonic life
the muscles, especially those of the last abdominal segment,
are different in both sexes, namely distinetly much weaker
in the male. So, the IX segment in the male is, in the respect
of musecles, prepared for reduction, which is to take place in
the third moulting, already in such an early stage of develop-
ment.

In general the topography of the skeleton muscles of the
genital segments in Pediculus humanus L. persists without
major changes throughout the nymphal period. Only some few
skeleton muscles undergo a dislocation and start to serve the
copulatory apparatus.

a. Muscles in the female

At the time, when the ectodermal genital rudiments are
appearing, the first nymph is furnished with the longitudinal
ventral and dorsal muscles of the VI, VII and VIII segments,
placed symmetrically on both sides of the medial plane. During
the second moulting the ventral muscles of the VII segment
disappear, and at the same time the anterior insertions of the
analogous muscles of the VIII segment are shifted anteriorly,
approximately up to the line connecting the spiracles of the
VII segment. Thanks to these processes the oviduct is liberated
from under the muscle, which hitherto connected it with the
VII segment, and the border of the VIII sternum is shifted
anteriorly, which causes the change of shape of this sternum.
The figures given by GUPTA (1950) concerning Orthopteroidea,
showing the anatomical relations in the first and third instar
nymphs of Gryllodes sigillatus WALK. and in the first instar
nymph of Schistocerca gregaria FOrsK., indicate that the ovi-
duet is sitnated under the ventral muscle also in those cases.
Fig. 1 from the same author’s work on Dysdercus cingulatus
FABR. (1951) shows the possibility of persistence of such a situa-
tion in the imago of this heteropterous insect. ForD (1923)
has made similar observations in Orthopteroidea.
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The ventral muscle of the VIII segment is being included
in the copulatory organ of the female and corresponds to the
musecle deseribed in the louse imago by NUTTALL (1917) and
by BLAGOVESHCHENSKI (1931) in Mallophaga under the term
of m. retractor dorsalis vaginae. Probably the earlier authors
also observed this musecle (LANDOIS 1865, and PAVLOVSKI
1908 — in Pediculus humanus L., and STROBELT 1883 in Haema-
topinus tenuirostris BURM.). ForD (1923) stated that, in Ortho-
pteroidea, the genital system of the female imago makes use
of some skeleton musecles.

Among the muscles of the uterus itself and of the vagina
mm. constrictores uteri, mm. retractores uteri and mm. retrac-
tores ventrales vaginae have been observed.

So the scheme of the musculature of the female efferent
ducts in Pediculus humanus L. corresponds with small changes
to that presented by NUTTALL (1917) for lice and is very similar
to what BLAGOVESHCHENSKI (1931) has found in Gyropus
ovalis N. imago (Mallophaga): m. retractor dorsalis vaginae
connects the anteriorly protruding part of the VIII sternal
plate with the dorsal wall of the vagina near the border of the
VIII and IX segments; m. retractor uteri extends between
the lateral walls of the uterus and the VII sternum, and m. re-
tractor ventralis vaginae — from the ventrolateral wall of the
vagina to the VIII sternal plate. The mm. dilatatores vaginae,
noticed in Gyropus ovalis are missing in Pediculus humanus L.
All the museles of the female genital ducts are derived from
mesodermal elements, which accompany the developing ducts,
and not from dislocation of the gkeleton musecles, with the sole
exception of the m. retractor dorsalis vaginae. Also the histo-
logic structure of these musecles indicates it.

b. Muscles in the male

In the first instar nymph, during the period when the ecto-
dermal rudiments are appearing, the longitudinal ventral and
dorsal museles of the VI, VII and VIII abdominal segments,
situated symmetrically in relation to the medial line are clearly
visible. As the copulatory apparatus is growing posteriorly,
the muscles of the VI and VII segments are disappearing on
the ventral side, while the dorsal ones remain. As the border
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between the VIII and IX sternum is shifting to the dorsal
side of the abdomen, the longitudinal ventral musecles of the
VIII segment are being included in the copulatory apparatus.
It is now inserting to the anterior wall of the genital chamber,
which should for that reason be recognized as the IX sternum.
This muscles, together with others retractors, contribute to
retracting of the copulatory apparatus and corresponds, as
it seems, to what NUTTALL (1917) described as m. flexor of the
dilator in lice, and BLAGOVESHCHENSKI (1931) as mm. retrac-
tores of the genital chamber in Gyropus ovalis N. I am inclined
to retain this term, correcting only the information found in
literature, concerning the anterior insertion of this muscle:
it is situated in the anterior part of the VIII sternal plate,
on the sides of the copulatory apparatus.

Among the proper muscles of the male copulatory apparatus
the following muscles, mentioned by NUTTALL have been found
in Pediculus hwmanwus L.: mm. protractores of the basal plate,
mm. retractores vesicae penis, and mm. retractores of the basal
plate. The similar conditions are found in the biting louse Gyropus
ovalis (BLAGOVESHCHENSKI, 1931).

All the muscles of the male copulatory apparatus, with
the exception of mm. retractores of the genital chamber are
formed during the postembryonic life in connection with the
developing copulatory apparatus, and differ histologically from
the neighbouring skeleton muscles. So in lice the muscles ser-
ving to protracting thé copulatory apparatus (mm. protracto-
res) are not formed by dislocation, during ontogenesis, of the
respective skeleton muscles, as in the case with some Orthoptera,
accoring to ForD (1923), who drew such an opinion from com-
parative investigations on imagines.

Contrary to MULLER’S opinion (1915) which has not hitherto
been corrected, the male of Pediculus humanus L. has no ven-
tral muscles in the VI abdominal segment. EWING’S proposal
(1932) to apply the term ,muscles for flexing endomere® for
m. retractor vesicae penis does not seem well grounded. Apart
from discussing the term ,endomere“ here (which, as I have
shown speaking of the development of the copulatory appara-
tus, corresponds to the parameres), one must state that the
muscle in case is not inserted to the parameres. The change
Acta Zoologica nr 13 4
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of position of the parameres, the flexing, in Pediculus humanus L.
is done passively, during the protraction of the copulatory
apparatus. The flexing is a result of mutual shifting of the
basal plate and the wall of the genital chamber, connected with
the parameres. Moreover, NUTTALL had already proposed the
term ,m. flexor of the dilator“ (where ,dilator“ designates the
parameres), the term was to be applied, however, to some other
muscle.

5. Morphological changes in the sternal plate

The migration of the uropods towards the front is a well
known phenomenon in the development of the male efferent
system, e.g. in Orthopteroides (WHEELER 1893, BELsE 1934,
QADRI 1940), Siphonaptera (SHARIF 1937) and in others, and
it is anatomically connected with the invagination of the genital
pouch, as in the case with Pediculus humanus L. In Melanoplus
differentialis (THOMAS?) (BELSE 1934, p. 594) the invagination
occupies the whole width of the X segment. In many insects,
however, the genital pouch invaginates in the middle of the
width of the segment so that the orifice of the pouch is very
small. The authors describing the development of the efferent
system usually overlook its topographic connections with the
skeleton muscles of the genital segments. The present work
shows that the ventral muscles of the VIIT abdominal segment
in lice extend between the anterior edge of the VIII segment
and the anterior edge of the IX segment, i. e. according to the
insect pattern (see SNoDGRASS 1935). The posterior insertion
of those muscles in the louse nymphs lies at the level of the ori-
fice of the genital invagination, both in the male and female
nymphs, and it is shifted simultaneously with this orifice;
the dorsoventral lateral muscles are not visibly shifted. That
means that only a narrow, medially located stripe of the IX
sternal plate participates in the formation of the genital pouch.
Such a state persists in the ontogenesis of the males of Pediculus
hwmanus L., in the females, however, the development of the
vagina requires a secondary invagination of the lateral parts
of the VIII sternal plate during the last moulting.

The shape of the sternal plates in the genital region also
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changes. Till the third moulting period the anterior and posterior
segment borders are marked by the lines connecting the respec-
tive furrows between the neighbouring paratergal plates. The
topography of the skeleton musculature and the distribution
of the setae on the ventral side of the louse abdomen indicate
that those lines are approximately straight. In the third instar
nymphs, and especially during the third moulting one may,
however, observe the insertions of certain muscles shifting far
behind the drawn borders. The comparative morphology assu-
mes that the insertions of the muscles are fixed, so the occuring
changes should be considered as a proof of the changes of the
sternum shape. The borders, thus drawn, of the genital segments,
and especially the border between the VII and VIII sternum
in the female and that between the VIII and IX sternum in
the male, do not correspond to the distribution of the setae
on the ventral surface of the body. My own observations and
the data obtained from literature (e.g. FERRIS 1951) agree
that the distribution of the setae would suggest the ,rectan-
gular® shape of the sternum. In many Arthropods the distri-
bution of the setae is considered an important topographic
mark in the case of displacements. If such should be the case,
the situation in Pediculus humanus L. described here would
cause some difficulties in interpretation. It is possible that the
discrepancy between the shifting of the muscle insertions and
the stability of the setae distribution may be partly explained
by the fact that only the medial part of the sternum is elonga-
ted, while the lateral parts with the insertions of the respec-
tive dorsoventral - muscles do not show any dislocations in post-
embryonic life. It is also possible that the discrepancy, discussed
here, partly belongs to the category of differences between
the external and internal segmentation of the body, and, being
but a secondary one, does not exclude the proposed interpre-
tation, presented here.

6. Migration of the genital opening

In the louse males (pl. LXXXIII, fig. 14) one observe the
migration of the genital opening from the ventral, to the dorsal
side of the body during ontogenesis. The observation of the

4*
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muscle topography in the successive instar nymphs has, however,
shown that the relative situation of the genital opening does
not undergo any change and remains between the VIII and
IX sternum. That lack of migration of the genital opening in
the males is a common phenomenon in insects (Gustafson
1950). That is why one should with some reservations accept
Blagoveshchenski’s information (1956) stating that the male
ectodermal ducts in Columbicola sp. (Mallophaga) are formed
in the IV abdominal segment.

In the female ontogenesis, however, the posterior shifting
of the genital opening of some one or two segments is a rule.
It usually occurs by fusion of the hypodermal invaginations,
formed in the successive segments, and the subsequent dis-
appearance of the opening already superfluous. In the case
of Dysdercus cingulatus (Heteroptera, Gupta .1951) the gonopore
migrates thus from its initial position behind the VII sternum
to the IX sternum. As this process is progressing, the initially
independent orifice of the spermatheca and that of the accessory
gland migrate to the wall of the common oviduct. In the onto-
genetic development of Philaenus spumarius (Homoptera)
Metcalfe Observed (1932) the migration of the gonopore from
the VII to the VIII segment, R awat (1939) noticed the same
in Naucoris cimicoides, and myself in Pediculus humanus L.
In Philaenus spumarius, however, the accessory gland arises
and remains active, having its orifice behind the I1X sternum,
while in the remaining two species no such gland appears.

The gonopore in the Trichoptera (Dodson 1935) and in
Siphonaptera (Nosopsyllus fasciatus Bosc., Sharif 1937) mi-
grates towards the posterior in a different way: a median hy-
podermal thickening is formed between the genital opening
and its new site, and the opening is gradually shifted to its
new position.

SUMMARY

1 Body and head lice Pediculus humanus L. were investigated. The
genital efferent system and the skeleton musculature of the genital segments
were examined using the methods generally applied in insect embryology
and histology.
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2. Paired gonads were found in the embryo (ovary composed of five
ovarioles, or bi-lobed testicles), as well as solid mesodermal cords, consti-
tuting rudiments of the efferent ducts. Thus the oviducts, the vasa defe-
rentia and seminal vesicles of the imago are of mesodermal origin.

3. In the first instar nymph, unpaired hypodermal invaginations appear
in the females behind the VII and behind the VIII segments (oviducal
and spermathecal invaginations), which connect early into one invagina-
tion , and in the males — behind the VIIlI segment (genital pouch).

4. Deep inside the hypodermal invagination, on the side directed to-
wards the ampullae a pair of processes is formed in both sexes, into which
the mesoderm penetrates. The author considers them uropods.

5. In the males another pair of processes appears transitorily in the
hypodermal invagination. They may be a remainder of reduced segment.
If this is indeed the case, the genital opening in the males would be situated
in the position normal for insects, i. e. behind the 1X sternum.

6. The uropods of the female lice develop into the genital appendages,
which the author considers a rudimentary ovipositor. This way of ovipo-
sitor formation characteristic for lice has not been known in other insects
till now.

7. Parameres and the penis develop from uropods in the males.

8. The parameres are paired and their distal parts fuse very early,
building a V-shaped formation.

9. The paired origin of the penis in lice may be understood only as
growing from the basis of two uropods. Vesica penis in the form of a cir-
cular fold, the basal plate, and the small stiffening formations (statumen
penis) appear successively during the ontogenetic development of the penis.
Its proper musculature is developing at the same time.

10. The vasa deferentia in the first instar nymph are forming a loop
around the ventral muscles of the VIII segment and they remain there,
which proves the anterior migration of the ampullae. In the female the
oviducts are liberated from under the ventral muscles in connection with
the reduction of the skeleton muscles in the third instar nymph.

11. Ampullae and the corresponding appendages belong to the dif-
ferent segments in Pediculus humanus L., which may be the result of advan-
ced dislocations, necessary because of the reduction of the abdominal seg-
ments to the number of nine.

12. The ventral skeleton muscles of the VIII abdominal segment are
included into the copulatory apparatus in postembryonic life, and they
act as muscles retracting the genital chamber in the male and as m. retractor
dorsalis vaginae in the female.

13. In the ontogenesis of the male Pediculus humanus L. the genital
opening migrates from ventral to dorsal side of the abdomen, without
changing its relative position between the VIII and 1X segments. The
female genital opening migrates posteriorly to the next segment; it is
a result of fusion of the respective hypodermal invaginations.
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Abbreviations: amp — ampullae, dej — ejaculatory duct
gd — accessory gland, k — hypodermal invagination, m — la-
teral muscles of the VIII segment, oa — ,Ovarialampulle®,
ovd — oviduct, p — penis, pa — parameres, ut — uterus, us —
rudimentary uropods, u— uropods, vag — vagina, vd — vas
deferens, vsem — seminal vesicles, w — ,lip“.
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STRESZCZENIE

Rozwoj piciowego uktadu wyprowadzajagcego owadéw po-
znany byt lepiej jedynie w grupach, zajmujacych kluczowg
pozycje w rodowodzie (Ampbhibiotica, Orthopteroidea i Blattoi-
dea); w pozostatych grupach owadéw byt stabo poznany (np.
u Mallophaga — jedynie z pracy Nusbauma, 1882) lub, jak
u Anoplura, dotagd nie opracowany.

Autor objat badaniem wszy odziezowe i glowowe Pediculus
humanus L. i opracowat drogi wyprowadzajace uktadu picio-
wego oraz umigsnienie szkieletowe segmentéw piciowych, uzy-
wajgc metod powszechnie stosowanych w embriologii i histologii
owadow.

W zarodku mozna byto znaleZz¢ parzyste gonady (jajnik
ztozony z 5 cewek wzgl. dwuptatowe jgdro) oraz lite pasma
mezodermalne biegngce od gonad ku tytowi. Spostrzezenie to
pozwala sprostowaé cytowang dotad w literaturze opinie
Scholzela (1937), jakoby w zarodku Anoplura i Mallophaga
gonady i ich przewody jeszcze sie nie wyodrebniaty, i jakoby
nastepowato to u wszy dopiero w zyciu pozarodkowym. Dalszy
los litych pasm mezodermalnych wskazuje, ze jajowody, nasie-
niowody i pecherzyki nasienne postaci dorostej sg elementami
mezodermalnego pochodzenia.

W okresie | nimfy, u obu pici pojawiajg sie w okolicy picio-
wej nieparzyste, hypodermalne wpuklenia. Jezeli przyjaé¢ za
Ferrisem (1951), Zze odwiok wszy sktada sie z 9 segmentdw,
to wspomniane wpuklenia pojawiajg sie u samic za VII i za
V111 segmentem i wczesnie tgczg sie w jedno wpuklenie z ujsciem
za V111 segmentem. Jest to wiec proces przebiegajacy podobnie
jak u innych owad6éw i prowadzacy do zlania sie wpuklenia
jajowodowego ze spermatekalnym. Natomiast u samcow nie-
parzyste wpuklenie powstaje za V111 segmentem, a wiec w miej-
scu dla owadéw nie typowym.

Gleboko we wpukleniu hypodermy, po stronie zwrdconej
ku mezodermalnym amputkom, tworzy sie u obu pici para
wyrostkéw, do ktérych wnika mezoderma. Autor uwaza je
za uropody. U samcéw, we wpukleniu hypodermalnym pojawia
sie przejsciowo druga para wyrostkow. By¢ moze jest to $lad
zredukowanego segmentu; w takim przypadku piciowy otwér
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meski znalaztby sie za 1X segmentem, a wiec na pozycji dla
owadéw normalnej i takiej, na jakiej miesci sie on u imagines
wielu Mallophaga.

Uropody samic wszy przeksztatcajg sie stopniowo w przy-
datki piciowe, bedace jak sie wydaje, szczatkowym poktadet-
kiem. Sposob jego tworzenia sie, a mianowicie zawigzywanie
sie gteboko we wpukleniu hypodermy i pdzniejsze wysuwanie
sie na zewnatrz z jednoczesnym pojawianiem sie tzw. wargi,
przebiega u wszy odmiennie niz u innych owaddéw. Z uropodéw
samcOw wszy powstajg paramery i penis.

Paramery zaktadajg sie parzyscie i bardzo wczesnie zrastaja
sie w nieparzysty twor ksztattu rzymskiej piatki (,,V*).

Parzysto$¢ zawigzkow pracia u wszy moze byé rozumiana
jedynie jako wyrastanie pracia z podstawy dwoch paramerdéw.
W rozwoju ontogenetycznym pracia pojawia sie wpierw stozek,
przebity przewodem wytryskowym, i predko przybiera haczy-
kowaty ksztatt charakterystyczny dla koAcowej czesci pracia
postaci dorostej. Nastepnie pojawia sie okrezny fatd, stanowigcy
zawigzek czesci peczniejacej (vesica penis). Sciany tej czesci
podlegaja miejscami silnej sklerotyzacji, wyksztatcajac zespét
drobnych elementéw usztywniajacych (statumen penis). W tym
okresie nastepuje réwniez silna chitynizacja koncowego odcinka
pracia. Jednoczes$nie Kieszen piciowa dzieli sie na 2 pietra:
grzbietowe i brzuszne. W grzbietowym, znacznie obszerniej-
szym, miesci sie penis, a pietro brzuszne wytworzy ptytke
bazalng. W tym okresie rozwija sie tez umiesnienie wiasne apa-
ratu kopulacyjnego.

W | nimfie nasieniowdd owija sie dookota brzusznego miesnia
podtuznego VIl segmentu i tak juz pozostaje, Swiadczac o mi-
gracji amputek do przodu. Analogiczny przewdd samicy, tzn.
jajowod, w zwiazku z redukcja umiesnienia szkieletowego
Il nimfy wyswobadza sie, zacierajagc $lad przynaleznosci am-
putki do okre$lonego segmentu.

Amputki i odpowiadajace im odn6za nalezg u Pediculus
humanus L. do réznych segmentéw. Trudno powiedzie¢, czy
taki stan rzeczy jest dostatecznym argumentem na korzys$é
teorii Gustafsona (1950). Wydaje sie raczej, ze jest to u wszy
rezultatem daleko posunietych przemieszczerh zaréwno uro-
podéw, jak i amputek, koniecznych wobec zmniejszenia ilosci
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segmentow do dziewieciu, i byé moze wiagze sie z coraz czesciej
podnoszonymi watpliwosSciami co do petnej homologii narzagdow
piciowych Orthoptera z resztg wyzszych owadow.

Ektodermalne odcinki przewodéw wyprowadzajgcych zen-
skich (uterus i vagina) oraz meskich (ductus ejaculatorius)
zaktadaja sie u Pediculus humanus L. nieparzys$cie. W odnie-
sieniu do przewodu wytryskowego zgadza sie to z obserwacjami,
jakie poczynit Nusbaum (1882) nad rozwojem Mallophaga,
natomiast ektodermalne drogi zenskie, zdaniem Nusbauma,
zaktadajg sie tam parzyscie. Blizsze poréwnanie opisowej czesci
pracy Nusbauma z przedstawionym w niniejszej pracy mate-
riatem faktycznym dotyczagcym Pediculus humanus L., po-
parte zaznaczajgcym sie wyraZznie podobienstwem catej onto-
genezy Mallophaga i Anoplura, nasuwa watpliwosci co do stusz-
nosci argumentdw Nusbauma.

Jednoczesnie z rozwojem elementdw ektodermalnych ksztat-
tuje sie tez umiednienie, i to zaréwno umiesnienie wihasne ekto-
dermalnych czesci dr6g wyprowadzajgcych uktadu piciowego,
jak i umiesnienie szkieletowe koncowych segmentéw odwiloka.
Na specjalng uwage zastuguje przemieszczanie sie u obu pici
brzusznych mieéni VIl segmentu. Rezultatem tego procesu
jest wiaczenie miesni szkieletowych VIII segmentu w obreb
aparatu kopulacyjnego: u samca dawne szkieletowe migsnie
brzuszne V111 segmentu dziatajg jako miesnie wciggajace przed-
sionek piciowy, a u samicy — jako retractores dorsales vaginae.
Boczne miesnie szkieletowe nie podlegajag takim przemieszcze-
niom.

Zachowanie sie. umies$nienia szkieletowego w ontogenezie
utatwia poprawng interpretacje zmian, jakim podlegajg w tym
czasie koncowe dwa segmenty odwiloka wszy. U samcow VIII
ptytka sternalna wydtuza sie i siega u imago az na grzbietowg
strone ciata, 1X tergum jest niewielkie i koAczy sie tuz za od-
bytem, a IX sternum — co najmniej w znacznej czesci — buduje
przedsionek piciowy postaci dorostej. Otwor pilciowy meski
przesuwa sie co prawda z brzusznej na grzbietowg strone ciala,
jednak nie zmienia sie przy tym jego wzgledne potozenie na
granicy V111 i IX segmentu. Zenski otwor piciowy miesci sie
po brzusznej stronie odwioka, miedzy VIII i IX segmentem,
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a IX plytka sternalna bierze pewien udziat w budowaniu skle-
pienia pochwy.

Autor stosuje terminologie wynikajgcg z rozwoju ontogene-
tycznego, a dla jasno$ci obrazu zestawia jg w 2 tabelach z ta,
ktdra dotyczy narzadéw piciowych dorostych postaci Phthira-
ptera. Praca podaje tez niektore szczegoly, nieznane dotad
w anatomii i histologii wszy ludzkiej.

PE3IOME

Pa3BWTVe BbIBOAHOM MOSIOBOA CUCTEMbI Y HACEKOMbIX CpPaBHW-
Te/IbHO XOPOLLIO M3YYeHO BbII0 TOMLKO Y TPy, 3aHUMAOLLIMX UCXOAHOE
MecTo B cucteme (Amphibiotica, Orthopteroidea u Blattoidea) ; y ocTasb-
HbIX Fpynn 66110 cnabo n3yyeHo (K. H. y Mallophaga, UCKIHOUUTENBHO
No paboTe Nusbauma, 1882) mnamM, Kak Hanpumep y Anoplura, BOBCe
He Obln0 0bpaboTaHo.

ABTOp MCCMefoBan BLUM: MNATAHYIO W ronoBHy Pediculus hu-
manus L. 1 paspaboTan BbIBOLHbIE MyTW NOMIOBOW CUCTEMBI, & TaKXe
MbILLEYHYO CMUCTEMY MOJIOBbLIX CErMEHTOB, NPUMEHSASA NPX 3TOM METO/bI,
06bI4HO ynoTpebngeMble B 3MOPUONOTMM W TUCTONOTUM HACEKOMBbIX.

B 3apopbllie HaigeHbl ObliM NapHble roHagbl (SUYHKKKM, Ccno-
YXEHHbIe U3 NATU KaHAI0B UIN ABYAO/bHbIE CEMEHHWKU) U CIJIOLLUHbIe
Me30[epMaibHble  TSXKa, MNPOXOAdALLMe OT TOHaZ Mo  HanpasfieHuto
K 3agy. HabntogeHwe 3TO MO3BONSET WCMPaBUTL LMTUPOBaHHOE [0
HaCTOALLEro BPEMEHU MHeHWEe Scholzela (1937), yTBepXnasLuero,
yto B 3apofbiwe Anoplura 1 Mallophaga roHagbl U ux KaHanbl ellle
He 060CO6NAIOTCA M YTO Y BLUE 3TO 060CO6/EHMe HACTyrnaeT NuLlb
B Mo3fHeiwein hase pa3BuTus. [anbHeillee pasBUTME CRMOLLIHBLIX
Me304epManbHbIX KaHas10B MOKasbiBaeT, YTO ANLEBOAbI, CEMANPOBOLbI
M CeMeHHble My3bIpbKN Y 3penbiX 0Cobeli, 3TO 31eMeHTbl Me3oaep-
Ma/IbHOrO MPOUCXOXKAEHUS.

B nepuog nepsoli HAM(bI, Y 060ero nona nosBASHOTCS B MO0BOA
OKPECTHOCTM TUMnofepMasibHble BMAYEHWA. Ecnn npuHATh, cregys
3a Ferrisom (1951), 4TO OpPIOLIKO BLUM COCTOMT W3 9 CErMEHTOB,
TO BbILLEYNOMAHYTbIE BMAYEHUS MOABAAKOTCA Y CaMKU 3a CeAbMbIM
M 33 BOCbMbIM cermeHTamu. Oba aTh BNAYEeHUS OYeHb paHo CIMBatoTCA
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B OJIHO BIIIYEHMsI C MCXOMHBIM 3a BOCbMbIM cermeHTOM. IIpomecc aror
IIPOXOAUT MOJOOHO, KaK U Y OPYTUX HACEKOMBIX. BelleT oH K ciustHuIo
SIRIEBOAHOI0 BIISTUGHHS CO CIIEPMATEKaJIbHBIM. Y CaMIIOB HEIapHoe
BISIYEHUA IOSBIIAETCS 32 BOCBMBIM CETMEHTOM, 3HAUUT; B MECTE,
HETHUIIMYHBIM [JI1 HACEKOMBIX.

Tny6oxko B mnonepmam&nom BIITUEHHUHU, [0 CTOPOHE, 0OpaIleHHOH
K Me30JepMajbHbIM aMITyjiam, o0pasyercss y 000ero Ioja mapa BbIIsi-
YEHHH, KyJa IpPOHMKAaeT Mesojepma. ABTOD CUUTA€T, YTO 3TO YpO-
IOABI. Y caMIOB B I'MIIOJEPMAaIbHOM BIIFUEHHHU NOABJIAETCS BPEMEHHO
Jpyras Inapa BbIIAYEHUH. BO3MOYKHO, UTO 9TO CIIE[ PEMYIPOBaHHOIO
CEerMEHTa; B TAKOM CJIyyae IIOJIOBOE OTBEPCTHE y CaMIla HaXOIMJIOCHObI
Ha JIEBATOM CErMEHTE, T. €. B TaKOM MECTE, KOTOPOE SIBIIAETCS HOP-
MaJIPHBIM JJI HACEKOMBIX M Ha KOTODOM OHO HAXOOUTCS y MHOTHX
3pesibIx ocobert Mallophaga.

Yponoap! camMOK BIUM IOCTENEHHO IPEBPAIAIOTCA B IOJIOBBIE
MIPUOATKA, KOTOPBIE, KAYKETCS MPEHCTaBIIAIOT CO00H pyAUMEHTapHBIN
stinerstan. Croco0 ero BOSHMKHOBEHUSI, @ UMEHHO: 3apOXKIEHME IJIy-
0OKO B TUIIONEPMATHOM BIITUEHHMM MU IIO3JHEE BBIOBUTAHME HADPYIKY
C OJJHOBPEMEHHBIM IIOSIBJIEHHEM T. H. yOBI, Ipoberaer y BIIM HHAYE,
YeM y IPYTUX HAaCeKOMbBIX. YPOIOABI Camlld IMPEBPAIIAIOTCS B Mapa-
MEpBI U IIEHHC.

ITapamepbl 00pasyroTCs MOMAPHO U OUEHb PAaHO CPOCTAIOTCS B He-
napHoe obpasoBauue B (opme pumckoit msarepku (,V).

OOpasoBauue meHWca U3 IAPHBIX 3aYaTKOB HAMO MOHHMATh, KaK
BBIpAacTaHHE €ro U3 OCHOBAHUSA IBYX IapamepoB. B oHTOreHeTHYECKOM
pasBUTHH TIEHKCA, CIEPBA 06pa3yeTcss KOHYC, MPOOUTHINM CeMEN3Bepra-
TEJIBHBIM KaHAJIOM H CKOPO IPHHHMAET (hOpMY KPIOUKA, XAPAKTEPHYIO
J1s1 KOHIIEBOM YaCTH IIEHMCA Y 3pesIoii ocobu. Jlaee moABIIAETCSI OKPYIK-
HoM (banm, COCTaBIIAIOMIME 3auaToK pasbyxarolueil wactu (vesica pe-
nis). CTeHKH STOH uacTM B HEKOTOPBIX MECTaX CHUJIBHO CKJIEPOTH-
3UpYIOTCA, OOPA3YsT KOMIUIEKC MEJIKHX 3JIEMEHTOB, HPHIAIONIMX TBEp-
-JOCTh IICHUCY (Statumen penis). B aTom mepumofie MPOSIBISAETCS TaKIKe
CHJIbHAS XUTHHU3AIMA KOHIEBOH yacTy menuca. OITHOBPEMEHHO C 3TUM,
II0JI0BO¥ KapMaH (genital chamber) paspesnsiercst Ha ABa sIPyCa: CIIMHHON
u OpromHoi. B crimaHOM, GoJiee o6mMpHOM sSIpYCe IOMEIIAETCSA IEHHUC,
a OpromHoO# sipyc obpasyer OasanpHyro IUIMTKY. B aToM mepumome
Pa3BUBAETCA TAKXKE MBIIICYHAs CHCTEMA TEHMTAJIBHOTO ammapara.

V repBoii HuMMBI, CEMAMPOBOJ OGBHUBAETCA OKOJO MPOIOJIBHOMN
OpIOIITHOM MBIIIIBI BOCBMOI'0 CETMEHTA M TaK OCTAETCsl, CBHUIIETEIIh-
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CTBYsT O MUTpPAIM{ aMIIyJ1 Brepex. AHAJOTMYHBIA KaHAT y CaMKH, TO
€CTh SIMIEBOM, B CBS3U C DPEAyKUMEH MBIIIEYHOM CHCTEMBI CKeJleTa
y Tperbedl HuM(BI, 0CBOOOYKIAETCS U 3aTHpAeT IPH 3TOM CJIEH IpU-
HAJJIEYKHOCTH aMIIyJIbl K BBIIICONHCAHHOMY CETMEHTY.

AMIIyJIBI ¥ COOTBETCTBYIOIIME UM KOHEUHOCTH IpUHAIIEKaT y Pe-
diculus humanus L. x pasHbIM cermenTam. TPYIOHO CKa3aTh, HACKOJBKO
TAKOE IIOJIOKEHUE SBJIAETCS JOCTATOYHBIM AapLyMEHTOM B II0JIB3Y
teopun GustarsoNa (1950). Bepree, uro y BmHM 3T0 Oymer pe-
3yJIBTATOM JAJIEKO MOCTYIMBUIIMX II€pPEMEIIeHNHA YPOIOJOB ¥ aMILyJI,
nepemeleHnit 1, HeoOXOAUMBIX IIO IIPHUNHE YMEHBIICHHOTO YHMCIIa
CETMEHTOB /IO NEBSATH. BEpOSTHO, 9TO CTOMT B CBASH CO BCE valle
BBIIBUT2EMBIM COMHEHHEM OTHOCHUTENIBHO IIOJIHOIO COOTBETCTBHS I10JIO-
BBIX OpraHoB Orthoptera C TaKOBBIMH Y OCTQJIBHBIX BBICIINX Hace-
KOMBIX.

DKTOMEpMANIBHBIE UYACTH BBIBOJHBIX IyTel y CamoK  (uterus
U vagina) u 'y camuoB (ductus ejaculatorius) obpasywrcs y Pediculus
humanus L. vemapuo. ITo OTHOIIEHMM K CeMEM3BEprarejbHOMY Ka-
Hajly, 9TO COLJIACHO C HAOJIONEHMSAMM, C/IETaHHBIMKE NUSBAUMOM
(1882) mam passButuem Mallophaga, TOTAa KaK J>KEHCKHE OKTOEP-
MaJbHBIE IyTH, 10 MHEHHIO NUSBAUMA, OCHOBBIBAIOTCS IIOMAPHO.
Bosiee moppoOHoe cpaBHeHue TeKcTa NUSBAUMA C IIPECTABIIEHHBIM
B HacTosmiel pabore (akTHuecKuM MaTepHajioM, Kacaromumcs Pedi-
culus humanus L. TOIIEPYKAHHOTO OTUETIMBO 3apHCOBBIBAIOIINMCST
CXOJICTBOM IieJioro outorenesa Mallophaga w Anoplura BeIABUraer
COMHEHHUST OTHOCUTEJIFHO TIPAaBUJILHOCTH yTBEPyKAeHUH NUSBAUMA.

OIHOBpPEMEHHO C PAa3BUTUEM IJIEMEHTOB SKTOJAEPMBI, 00pasyerca
U MYCKyJIaTypa, HE TOJIBKO 9KTOJCPMAJIBHBIX YacTed IOJIOBBIX BBI-
BOAHBIX IIyTel, HO W MYCKyJlaTypa CKeJjieTa KOHIIEBBIX CETMEHTOB
Opromka. OcoGeHHO ciemyer 00paTuTh BHUMAHME HA IEpEMEIIeHHE
y 06oero moJsia GPIOUIHBIX MYCKYJIOB BOCHMOIO CErMEHTa. Pe3ysibTaTom
9TOr0 MPONECCA SBJISAETCA INPUCOCAUHEHHE CKEJIETOBBIX MBI BO-
CBMOTO CErMEeHTa K 00JIaCTH FEHUTAIBHOIO allapaTa; y CaMua, [IPEKHUE
CKEJIETOBBIE, OPIOIIHBIE MBIIIIBI BOCBMOIO CEIMEHTa HNENCTBYIOT, Kak
MBIIIIL] BTATUBAIOIIME [I0JIOBOE aTPUUM; Y CAMKHM JEHCTBYIOT OHH,
Kak retractores dorsales vaginae. BOKOBBIE MBINILI HE IOABEPMKEHBI
TaKOMY IEPEMEIIEHUIO.

CoxpaHeHue CKeJIeTOBOM MBIIIEYHOM CHCTEMBI B  OHTOIEHE3E
oieryaer NMpPaBUNBHOE TOJKOBAHUE IEPEMEH, KAKHM IOJBEPraioTCs
B OTO Bpems IBa KOHIEBBIX CETMEHTA OpIOMIKA BIM. Y CAMIOB
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BOCBhMAsi CTEpHAaJIBHAs IUTACTMHKA BBITATUBAETCA H HOXOMHUT y 3peJIoi
0co0M [0 CIIMHHOM CTOPOHBI Teja; AEBATOE TEPTyM HeGOJIbIIOE, OHO
KOHYA€eTCsI HEMOCPEICTBEHHO 32 aHAJTILHBIM OTBEPCTIEM, & IEBSTOE CTEp-
HyM, 110 KpalHeit mepe B 6Oibielt yactu, o6pasyer NEPeTHIOI YacTbh
II0JIOBOTO amnmapara B3pociod ocobu. XoTs IM0JI0BOE OTBEPCTHE Y CAMIA
nepemeInaercss ¢ OPIOLIHOM CTOPOHBI Teia Ha CHMHHYIO, OXHAKO He
U3MEHSAETCS €ro OTHOCHTEJbHOE IOJIOYKEHHE HA TPAHUIE MEXKIY
BOCBMBIM M JEBATHIM cermMeHTOM. JKeHCKOe I0JI0BOE OTBEpcTHe IIOoMe-
IaeTcss Ha OpIOUNIHOM CTODOHE Tejla MEXKOy BOCBMBIM H HEBATHIM
CeTMEHTOM, a [eBSATas CTepHajibHAs IUIACTHHKA [IPUHMMAET HU3Be-
CTHOE ydYacTHe NpH 00pasoBaHMM CBOJA BJIATAJIMIN.

ABTOp ymoTpebiser TEPMHUHOJIOTHIO, BBITEKAIOUIYIO- U3 OHTOreHe-
THYECKOT0 pa3BUTHA W I OOJbLIEH SICHOCTH COIOCTABJISET ee
B 2 Tabiammax C TOH, KOTOpas OTHOCHTCSI K IOJOBBIM OpraHam
B3pOCIBIX ocobeit Phthiraptera. B Hacrosimed paboTe npuBemeHbI
HEKOTOpbIe IOJPOOHOCTH, HEU3BECTHBIE [0 HACTOAILIEr0 BpeMEHH
B aHATOMUH U rucroyioruu Pediculus humanus L.
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Fig.

Fig.

Fig.

Fig.

F. Piotrowski 66

Plate LXXX

. First instar nymph. The topography of the female efferent system,

schematic.

. Second instar nymph. The topography of the female efferent

system, schematic.

. Female nymph. Skeleton musculature of the genital segments

during the second moulting. The view from the inside of the body,
schematic. (Explanation in the text).

. Third instar nymph. The topography of the female efferent system,

schematic.
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Plate LXXXI

Fig. 5. Mature female. The topography of the efferent system, schematic.

Fig. 6. Mature female. Skeleton musculature of the genital segments.
The view from the inside of the body, schematic. (Explanation
in the text)

Fig. 7. First instar nymph. The topography of the male efferent system,
schematic.

Fig. 8. Second instar nymph. The topography of the male efferent system,
schematic. -
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Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.
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Plate LXXXII

Male nymph.. Skeleton musculature of the genital segments during
the second moulting. The view from the inside of the body, sche-
matic. (Explanation in the text).

Male nymph, second moulting. The topography of the efferent
system, schematic.

Mature male. Skeleton musculature of the genital segments.
The view from the inside of the body, schematic. (Explanation
in the text).

Mature male. The topography of the efferent system, schematic,
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LA

Plate LXXXIII

Fig. 18. Pediculus humanus L. Development of the ectodermal efferent
system. The initial stage, sagittal section, schematie.

Fig. 14. Pediculus humanus L. Development of the ectodermal efferent
system. The final stage, sagittal section, schematic.
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Plate LXXXIV

Pediculus humanus L., cross sections

Fig. 15. First instar nymph, male. The dorsal wall of the genital pouch
begins to thicken. amp — ampulla, ¥ — genital pouch.

Fig. 16. Second instar nymph, male. Rudimentary uropods (us) in their
maximum length. k — genital pouch.

Tig. 17. Third instar nymph, male. dej — ejaculatory duct, mb muscles
protracting the basal plate, p — penis, pa — parameres.

Tig. 18. First instar nympb, female. amp — ampulla, k¥ — hypodermal
invagination, w — uropods.
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Plate LXXXV

Pediculus humanus L., cross sections

Fig. 19. Third instar nymph, female. The paired oviducts (ovd) after fu-
sion, ,Ovarialampulla“ (oa) begins to be formed.

Fig. 20. Third instar nymph, female. gd — oviduet pocket (,,accessory
gland“, ut — anterior portion of the uterus.

Fig. 21. Third moulting, female. me¢ — m. constrictor uteri, ut — uterus.

Fig. 22. Third moulting, female. vag — vagina.

Fig. 23. Third moulting, male. mb — muscles protracting the basal plate,

mg — museles retracting the genital chamber, mp — muscles

within the parameres, p — penis.

Fig. 24. Young male, transversal section. mb — muscles protracting the
basal plate, mr — muscles retracting the basal plate, mv — museles
retracting the vesica penis, vp — vesica penis.
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