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Introduction

The innervation and sense organs of Hymenoptera have been
several times investigated. Vogel described the olfactory
and taste organs in bees and wasps; Erhardt and Zaéwi-
lichowski investigated the innervation and sense organs in
the wings of these insects. On the other hand the suborder
Tenthredinoidea was not examined till to-day. Zacéwili-
chowski described the innervation and sense organs in the
ovipositor of Allantus arcuatus Forst., but the nerve elements
in the wings of Tenthredinoidea are little known.

In my investigation I intended to work out the innervation
and sense organs in the wings of the Saw-flies, because the sub-
order Tenthredinoidea as the most primitive group of Hymeno-"
ptera, may bear as well some resemblances to, as show some
differences from the Stinging Hymenoptera.



114 KRYSTYNA ZACWILICHOWSKA \

I took over the names of the veinlets in the wings from
Comstock, and the names of the chitinous plates at the
base of wings — from Zac¢wilichowski.

Material and methods

As research material I used specimens of the Saw-flies:
Allantus arcuatus Forst. and Rhogogaster wiridis L. These
specimens were stained with methylene-blue injected into their
thorax near the base of their wings; then they were fixed with
molybdate of ammonia. Having washed out the excess of ammo-
nia with water and dehydrated the wings of the Saw-flies by
passing them through absolute alcohol I left them for some
time in cedarwood oil. Then I removed superfluous remainders
of thoracic chitin affixed to the wings and closed the latter on
an objectglass in Canada balsam,

Anterior wing

The anterior wings of the Saw-flies: Allantus arcuatus Forst.
and Rhogogaster viridis L. are about 1 cm long and the inner-
vation in both species in question is very similar (fig. 1). The

Fig. 1. Proximal and medial part of the anterior wing of the Saw-fly

Allantus arcuatus Forst. Ch — nervus chordotonalis antealaris, C — n.

costalis, S¢ — n. subcostalis, RM — n. radio-medialis, Cu — n. cubifalis,

M — m. medialis, R, — ramus radialis 1, R, — ramus radialis IT, R, —

ramus radialis 111, Ay — ramus anclis I, 4o — ramus analis II, kt —
- pores.
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costal veinlet is reduced and blended with the subcostal one.
The radial, medial and cubital veinlets form at the base of the
wing a collective vein R+M--Cu; Cu detaches itself from this
vein at a little distance from the base, but M remains blended
with R and gets detached from it only just before the ptero-
stigma. The pterostigma is big, distinct and hardened strongly
enough. In the anal lobe of the wing appear two anal veinlets.

" 300u

Fig. 2. Base of the anterior wing of the Saw-fly. ppc — praecostal
plate, pe — costal plate, I, II, III — three subcostal groups of pores,

IV — radial group of pores. Chordotonal organs: rch — radial, meh —
medial, cuch — cubital. Ch — «. chordotonalis antealaris, C — n. costu-
lis, RM — n. radio-medialis, Cu — n cubitalis, R, — n. radiglis primus,

At the base of the wing (fig. 2) the praecostal plate appears
distinctly divided into three sclerits, two of which lie on the
upper surface and the third on the lower surface of the wing.
The costal plate, however, is situated between the veinlets:
R+-M+Cu and A,, and appears as an uniform narrow and
elongate formation. i
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The tegula (fig. 3) adheres to the place, where the wing
sticks to the thoracic chitin; it is a chitinous plate, about 800x
long and 500—5504 wide and provided like the wing w1th sense
organs and nerve elements. '

Fig. 3. Tegula of the Saw-fly. Ch — n. chordotonalis antealaris, rch —
ramus chordotonulis, vt — ramus tegularis.

Sense organs

In the anterior wing of the Saw-flies: Allantus arcuatus
Forst. and Rhogogaster viridis L. sense organs appear as sense
hairs (sensillae trichoideae), pores (sensillee campaniformes) and
chordotonal organs.

The sense hairs are built of chitin which forms also
a thick ring at the base of the hair. The size of hairs varies, the
smallest ‘being about 20 u long and the biggest — about 65 u
long; the average length of hairs is, however, about 43 u. Hairs
appear on the wings in a great number, but only some of them
are sense organs. Every sense hair is innervated by a process
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of a single sensory-nerve cell. This process goes to the basal
ring; I call it the cellulipetal process, because it transfers
sensory impressions from a sense organ, in this case from
a hair, to the sensory-nerve cell. The other process of this cell
joins ‘the processes of the other cells, thus forming a nerve
branchlet and transfers sensory impressions from the sensory-
nerve cell to a nerve-centre; therefore I call it the cellulifugal
process.

The sense hairs appear on the tegula, on the praecostal and
costal plates, on the veinlets and on the wing membrane in the
immediate neighbourhood of the veinlets.

The pores are also built of chitin which forms a thin
membrane surrounded by a thicker round chitinous ring. The
diameter of a pore measures about 8 #. The pores appear at
the base of the wing and on the veinlets: R--M and R. At the
base of the wing they form groups of pores. Three groups are
placed on the lower sclerit of the praecostal plate; they are
innervated by branchlets of the subcostal nerve, and therefore
are called the subcostal groups of pores, like those in the wings'
of the honey-bee. The first group occupying a rather large part
of the surface of the sclerit is the most numerous one: it is
formed by over 70 pores, which lie rather near to each other.
The second subcostal group consists of over 20 pores and the
third group of 7—10 pores; both groups lie in the distal part
of the sclerit.

Besides these groups there is also at the base of the wing
a group of pores which corresponds to the radial group in the
honey-bee; it lies on the upper surface of the wing before the
collective vein R+M+ Cu, near the proximal part of the costal
plate. It consists of about 40 pores innervated by branchlets
of the nerve R+M-Cu; the branchlets part from the collec-
tive trunk, not far behind the place, where from runs off the
branch, which innervates the costal plate.

The pores belonging to the first and second subcostal groups
and to the radial group show at their base a pore canal, the
length of which corresponds usually to the double length of
the diameter of the pore. Similar canals have already been
described in other insects (by Fudalewicz-Niemczy-
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k o wa in Locusta cantans Fissl. and by Za¢wilichowski
in' Apis mellifica L.). I did not find, however, any canal under
the pores of the third subcostal group.

Besides these groups the pores are also situated on the
short section of the veinlet R-M, just before the veinlet M
goes off, and on the veinlet R before it joins the pterostigma.
On these veinlets the pores do not form any groups but appear
separately, about six of them on the veinlet R+DM and about
%0 — 25 on the veinlet R. These pores are deprived of canals.
I did not find any pores on the tegula.

As the sense hairs so everv pore is innervated by the cellu-
lipetal process -of a single sensory-nerve cell, which lies at
a little distance from the pore.

 The chordotonal organs appear exclusively at
the base of the wing (the radial, medial and cubifal chordo-
tonal organs), and in the tegula (the tegular or antealar chor-
dotonal organ).

The radial chordotonal organ lies between the veinlet Sc
and the third subcostal group of pores. It is innervated by long
nerve fibres starting from the collective nerve R+M+Cu, and
its cellulipetal processes are affixed to the chltin of the wing
close to the veinlet Se. :

The organs corresponding to the medial and cubital chordo—
tonal organs of other insects are placed in the costal plate. The
cubital chordotonal organ lies in the proximal part of the plate,
and is innervated by a thick bundle of nerve fibres which run
off from the collective trunk R-+M-+Cu. The cellulipetal fibres
of this organ are attached to the margin of the plate. The me-
‘dial chordotonal organ is located in the proximal part of the
costal plate. It is innervated by a long and relatively thin bun-
dle of fibres, which runs off from the collective nerve
R+ M- Cu very near to the place, where from goes off the nerve
of the cubital chordotohal organ. The cellulipetal fibres of the
medial chordotonal organ are affixed to the distal part of the
costal plate.

The tegular or antealar chordotonal organ lies nearly in the
middle of the tegula. It is innervated by a branch of the ante-
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alar chordotonal nerve, and its cellulipetal nerve fibres are affi-
xed to the chitin of the tegula:

Besides sense hairs, pores and chordotonal organs I found
no other sense organs in the anterior wing of the Saw-flies.

Innervation of the anterior wing

The anterior wing of the Saw-flies is innervated by the
anterior alar nerve (nervus alaris anterior), which even before
penetrating into the wing divides the anal nerve (n. analis)
and then splits into two branches. One of these splits (before
penetrating into the wing) into the thick antealar chordotonal
nerve (n. chordotonalis antealaris), the thin costal nerve (n. co-
stalis) and the thick subcostal nerve {(n. subcostalis). The other
branch penetrates into the wing and there becomes divided.

The antealar chordotonal nerve (n. chordotonalis antealaris)
is a thick uniform trunk which penetrates into the tegula and
splits there into two branches: the chordotonal and the tegu-
lar. The chordotonal branch (ramus chordotonalis) innervates
the tegular chordotonal organ without sending off any branch-
lets. On the other hand the tegular branch (ramus tegularis)
divides into two smaller branchlets which next split into long
nerve fibres. The fibres reach the big distinet sensory-nerve
cells as their cellulifugal processes, The cellulipetal processes
of these cells innervate the numerous sense hairs on the tegula.

The costal nerve (n. costalis) is a thin nerve branchlet, which
after getting split runs through the base of the wing and pe-
netrates into the upper sclerit.of the praecostal plate; this scle-
rit lies close to the margin of the wing. In the sclerit the co-
stal nerve splits into nerve fibres, which run to the sensory-
nerve cells. These cells innervate the twelve sense hairs pla-
ced on the above-mentioned sclerit. :

The subcostal nerve (n. subcostalis) penetrates into the wing,
and at its base splits off a thick branch which runs to the lower
sclerit of the subcostal plate. There, the branch sends off nu-
merous nerve fibres connected with sensory-nerve cells which
innervate the first subcostal group of pores. The branch itself
runs a little further on innervating in the same manner the
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gsecond and the third subcostal group of pores. The remaining
part of the subcostal nerve penetrates into the veinlet Sc and
runs in it to its end, i. e. to the beginning of the pterostigma.
In its course the subcostal nerve splits off numerous thin nerve
{ibres which innervate over 80 sense hairs on veinlet Sc by
means of the sensory-nerve cells.

The second branch of the alar nerve is a thick collective
radio-medio-cubital nerve (n. radio-medio-cubitalis). After
penetrating into the wing this nerve splits off two bundles of
fibres which innervate the sense organs of the costal plate.
One of these bundles reaches the cells of the cubital chordo-
tonal organ which lies in the proximal part of the costal plate.
The other bundle separates into two smaller bundles; ‘one of
them innervates the cells of the medial chordotonal organ in
the distal part of the plate, and the other splits into nerve
fibres, more or less in the central part of the plate. The fibres
are the cellulifugal processes of the sensory-nerve cells which
innervate twelve smaller and a single bigger sense hair on the
costal plate.

Very near to the place, where the above-described bundles
of fibres split off, small nerve fibres also separate from the
collective nerve; by means of the sensory-nerve cells they
innervate the radial group of pores which lies close to the upper
surface of the sclerit.

A little further, the radio-medio-cubital nerve splits off a
thick and rather long bundle of nerve fibres which run beyond
the vein R+M- Cu and innervate the cells of the radial chor-
dotonal organ. Further on this nerve goes in the vein
R + M + Cu. Where the cubital veinlet (Cu) separates from the
collective vein, there it receives a bundle of fibres that form
the cubital nerve (n. cubitalis). The remaining fibres consti-
tute the radio-medial nerve (n. radio-medialis); this nerve runs
in the veinlet R + M and sends off fibres beyond the limits
of this veinlet. These fibres, as well as the fibres which also
split off from the radio-medial nerve but remain in the vein-
let R+M, innervate the numerous sense hairs lying on the
veinlet or immediately in its vicinity. However, in the final
section of the veinlet R + M, the scarce fibres innervate by
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" means of sensory-nerve cells six sense pores which appear on
that part of the veinlet, but do not innervate any hairs.

In the place where the veinlet M goes off the medial nerve
(n. medialis} also splits off. The remaining part of the fibres
forms the radial nerve (n. radialis), which penetrates into the
pterostigma and divides into three branches. Before dividing,
however, the radial nerve sends off small nerve fibres to the
cells, which innervate a single hair and over twenty sense
pores. _

In the pterostigma the radial nerve splits into three bran-
ches: the first, second and third (rami radiales: I, II et III).

The first radial branch goes along the anterior margin of
the pterostigma from the distahce of more or less 2/5 to 4/5 of its
length. In its course small fibres separate from it innervating
about sixteen small sense hairs by means of sensory-nerve
cells. '

The second radial branch runs in the pterostigma along
its posterior margin, and in its course splits off only a single
fibre which joins the sensory-nerve cell innervating one sense
hair. It is only in the distal part of the pterostigma that the
second radial branch divides into numerous small nerve fibres;
these are cellulifugal processes of the sensory-nerve cells which
innervate about twenty small sense hairs. These hairs lie in
the distal part of the pterostigma and in the proximal part
of the veinlet R,.

Shortly after getting separated the third radial branch pene-
trates into the veinlet R,, and runs in it as far as the transver-
sal veinlet which divides the second medial cell from the third.
In its course this branch sends off numerous small fibres inner-
vating the ‘sense hairs placed on the veinlet R, by means of
the sensory-nerve cells.

The medial nerve (n. medialis) after splitting from the col-
lective radio-medial nerve, runs in the veinlet M, more or less
parallel to the third radial branch, and extends almost as far
as this branch. In its course it also emits numerous small fibres,
which are the cellulifugal processes of the sensory-nerve cells
innervating the small hairs on the veinlet M,
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The cubital nerve (n. cubitalis) separates immediately be-
hind the base of the wing from the radio-medio-cubital nerve
and runs in the veinlet Cu as far as the transversal veinlet
which idivides the first and the second cubital cells. On this
part of the veinlet Cu appear numerous, very small or bigger
sense hairs; these are innervated by the sensory-nerve cells,
whose cellulifugal processes join the cubital nerve.

The anal nerve (n. analis) separates from the alar nerve
already in the thorax and penetrates into the wing, into the
anal veinlet. Just behind the base of the wing this veinlet di-
vides into two veinlets: A, and A, and analogously the anal
nerve splits into two branches: the first and the second (ramus
analis primus et. ramus analis secundus), which run in the cor-
responding veinlets up to their end. In their course both bran-
ches give off fibres which innervate by means of sensory-nerve
cells the sense hairs placed on both anal veinlets.

In more or less /s of the distance from the base of the wing
the veinlets: A; 'and A, are connected with each other by
a short transversal veinlet. In the wings of the species Rhogo-
gaster viridis L. no nerve elements appear in the transversal
veinlet, and the branches of the anal nerve are not connected
with each other; but in the wings of Allantus arcuatus Forst.
a transversal nerve branchlet, which runs in the transversal
veinlet, joins both anal branches. This branchlet also sends
off some fibres which innervate by means of sensory-nerve
cells the scarce sense hairs placed on the transversal veinlet.

Posterior wing

The innervation of the posterior wing of the Saw-flies
shows some analogies to that of the anterior wing (fig. 4). As
in the anterior wing so the veinlet C of the posterior wing
is merged in the veinlet Sc. The latter joins the veinlet R in
more or less !/2 of the length of the wing, and the part of the-
veinlet R, which lies immediately behind their junction and
is about 1,5 mm long, is provided with two rows of long chiti-
nous hooks (hamuli).

The veinlets: R, M and Cu have a common base; the veinlet
Cu separates from it just behind the base of the wing; the col-
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lective veinlet R+M runs further on,. and in approximately
1/3 of the length of the wing divides into the veinlets: By, 5 R

and M.
In the anal lobe are three anal veinlets.

Fig. 4. Posterior wing of the Saw-fly. C — =. costalis, S¢ — n. subcosta-
lis, RM — n. radio-medialis, Cu — n. cubitalis, Ry — n. radialis primus,
Ry — n. radiglis secundus, A — n. analis.

Fig. 5. Base of the posterior wing of the Saw-fly., ppe — praecostal

plate, 1 — subcostal group of pores, II, III — ra_dial groups of pores,
C — n. costalis, S¢ — n. subcostalis, RM — n. radio-medialis.
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Between the anterior margin of the wing and the veinlet
Sc, near the base of the wing (fig. 5), there is a little chitinous
plate corresponding to the praecostal plate in the anterior
wing; in the posterior wing, however, there are no chitinous
formations which would correspond to the costal plate or to the
tegula of the anterior wing.

Sense organs

The sense organs in the posterior wing of the Saw-flies
appear in the shape of sense hairs (sensillae trichoideae), pores
(sensillae campaniformes) and hooks (hamuli). ;

The sense hairs on the posterior wing are develo-
ped, innervated and fixed to the surface of the posterior wing
‘similarly as the hairs on the anterior wing, but in comparison
with the-latter they are of nearly uniform size, as their length
amounts to 30 — 45 u. Besides the sense hairs on the posterior
wing appears a great number of hairs, which are not provided
with nerve elements, and which are placed as well on the vein-
lets as on the wing membrane. The sense hairs appear only
on the veinlets and on the praecostal plate.

The pores on the posterior wing resemble in appe-
arance, size and manner of innervation the pores of the ante-
rior wing, but differ from the latter by their localisation on
the wing. The pores of the posterior wing are assembled in
three groups, which lie at the base of the wing. The first of
these groups is placed on the lower surface of the wing, bet-
ween the praecostal plate and the veinlet Sc and consists of
90 —70 pores, densely arranged. This group corresponds to
the subcostal group in the wings of the honey-bee, as, like the
latter, it is innervated by the subcostal nerve. :

The two other groups of pores are joined by the nerve ele-
ments derived from the collective nerve R+M-+ Cu and there-
fore correspond to the radial groups in the wings of the honey-
bee. The radial groups of the Saw-flies are placed on the upper
surface of the wing; the first of them lies at the base of the
collective vein R+M++Cu, the second a little nearer to the po-
sterior margin of the wing and nearer to the veinlet A,. The
first group consists of 50 — 70 pores, and the second group
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counts 6 — 10 pores; in both groups the pores do not accumu-
late but lie loosely every one of them being situated at some
distance from its neighbours.

All the pores of the posterior wing are provided with ca-
nals. _

Besides these groups I found on the posterior wing of the
Saw-flies neither other groups of pores nor single pores.

The hooks. On the posterior wing the big chitinous
hooks (fig. 6) appear on the veinlet R, from its beginning up
to its junction with the veinlet R,. The length of the hooks

Fig. 6. Innervation of the hooks on the posterior wings of the Saw-
flies: A — Allantus arcuatus Forst.,, B — Rhogogaster viridis L., R, — n
radialis primus.,

reaches 150—190 u; they are built of thick, dark-brown chi-
tin and are slightly bent in the basal part, and on their end
strongly crooked like a crochet-needle. Every hook is placed
in a rather ample cavity of light-yellow chitin. The cellulipetal
process of the sensory-nerve cell arrives to this cavity., The
cell itself joins through the medium of its cellulifugal process
the first radial nerve. The hooks are arranged in two rows
which lie very near each other and are more or less parallel
to the margin of the wing; every row consists of nine to eigh-
teen hooks, but most often of thirteen hooks, On both ends
of the rows, i. e. at the beginning and at the end of the veinlet
R,, the hooks distinetly tend to merge into one row.
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I did not find, however, in the posterior wing of the Saw-
flies any chordotonal organs nor any other sense organs, e}ccept
the above described. ;

Innervation of the posterior wing

. The posterior wing is innervated by the posterior alar nerve

(n. alaris posterior) which divides into two branches before
penetrating into this wing. The first branch consists of the
costo-subcostal nerve (n.-costo-subcostalis) and of the radio-
medio-cubital nerve (n. radio-medio-cubitalis); these disunite
already before the base of the wing; the other branch is the
anal nerve (n. analis).

Penetrating into the wing, the collective costo-subcostal
nerve (n. costo-subcostalis) sends off the small and short costal
nerve (n. costalis), which runs to the praecostal plate and by
means of sensory-nerve cells innervates over itwenty sense
hairs, which appear there.

The remaining part of the collective nerve runs as the sub-
costal nerve (n. subcostalis) in the veinlet Sc, and more or less
at the height of the praecostal plate innervates the subcostal
group of pores. In its further course the subcostal nerve splits
off short branchlets or fibres which reach out tc the sensory-
nerve cells. These cells innervate the small sense hairs which
appear rather thickly at the base and much more scarcely in
the continuation of the veinlet Se.

The collective radio-medio-cubital nerve (n. radio-medio-
cubitalis) just after having penetrated into the wing splits off
a thick bundle of fibres which innervates by means of sensory-
nerve cells the first radial group of pores and a smaller bundle
of fibres which innervates in the same way the second radial
group of pores. A little further on the collective frunk sends
off the cubital nerve (n. cubitalis) which runs in the veinlet
Cu, and the trunk itself goes on as the radio- medial nerve
(n. radio-medialis) in the veinlet R+M, where it splits off
many small fibres which innervate by means of sensory-nerve
cells the sense hairs visible on the veinlet R--M. In the place
where this veinlet divides into two veinlets: R, , and R,
the nerve correspondingly also splits into two branches, one
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of which (n. radiglis primus) runs through the wveinlet R,,
where it innervates the chitinous hooks, there situated. In the
Saw-fly Allantus arcuatus Forst. only the first row of hooks
that lies nearer to the anterior margin of the wing is inner-
vated, and in the Saw-fly Rhogogaster wviridis L. the first ra-
dial nerve innervates only the second row of hoocks which lies
nearer to the veinlet R,.

The other branch (n. radielis tertius) runs in the veinlet

R,, to the distance of more or less 3/« of its length, and in its
course splits off short nerve fibres, which join the sensory-
nerve cells that innervate the fine sense hairs on the veinlet
R,. The veinlet R, and the veinlet M, which at first goes to-
gether with the veinlet R, and then separates from it, are not
innervated. I did not find in them any nerve elements which
would correspond to the second radial nerve or to the medial
nerve. .
The cubital nerve (n. cubitalis) after getting separated from
the collective radio-medio-cubital nerve, runs in the veinlet
Cu up to the place, where this veinlet is joined by the first
transversal veinlet. In its course the cubital nerve sends off
short nerve fibres which innervate the scarce sense hairs pla-
ced on the veinlet Cu by means of the sensory-nerve cells.

The anal nerve (n. analis) shots off from the alar nerve alre-
ady before the base of the wing, and penetrates into the wing
independently of the aforesaid nerves. This nerve runs in the
veinlet ‘A, till it joins the veinlet A,, and by means of short
nerve fibres and of sensory-nerve cells innervates the fine sense
hairs, which are situated on the veinlet A,.

The veinlets: A, and A, are not innervated.

Final remarks

In comparison to the wings of the honey-bee (Apis melli-
fica L.) those of the Saw-flies are more poorly provided with
sense organs. Surely, there appear on them the same types of
sense organs as in the honey bee (sense hairs or sensillae trichoi-
deae, chordotonal organs and pores or sensillae campaniformes)
but the number of the latter is smaller. This is shown on the
table enclosed below: '
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Honey-bee Saw-flies
Single pores
on the anterior wing:
on the wveinlet R+M — 6
.o » Ry 8—11 20—25
LH] L) 1 M . 3”_'5 -
" w o ftransversal veinlet m-cu not numerous —
» o wveinlet Cu very scarce —
w w» Sector Radii and Ry ~ 10—15 —
. 5 DPpraecostal plate not numerous —
on the posterior wing: :
on the veinlet R + M appear -rarely —
in the basal part of the veinlet Cu and

very scarcely —

Groups of pores
on the anterior wing:

the subcostal groups . 3
.. radial groups 3 1
,, anal groups 1 e

on the posterior wing:

the subcostal groups 1 1
,. radial groups 1 2 ;
» basoanal groups 1 ooy

As regards the size, the pores of the Saw-flies, the diameter
of which is about 8 x, are intermediate between the small po-
res (diameter: 5 — 6 u) and the big pores (diameter: 10 — 12 w)
in the honey-bee.

The sense hairs of the Saw-flies resemble very much those
which appear on the wings of the honey-bee. Also, the chordo-
tonal organs appearing in those insects in the same number
show a strong resemblance (in the anterior wing: the antealar
chordotonal organ in the tegula, the radial, medial and cubi-
tal organs at the base of the wing; lack of chordotonal organs
in the posterior wing).

The chitinous hooks, which also are a sense organ, form
a row on the wing of the honey-bee and two rows on the wings
of the Saw-flies, though these rows tend to become a single one
on both ends. In the Saw-fly Allantus arcuatus Forst. only the
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first row of hooks is innervated, and in Rhogogaster viridis L.
— only the second row. One can therefore think, that the
appearance of two rows of hooks is a more primitive feature
than the presence of one only.

In the anterior wings of the Saw-flies are innerv ated the
tegula, the veinlets C and Sc, the collective vein R+M+Cu,
the pterostigma, in which run the nerves corresponding to these
of the veinlets R, and R,, the long enough sections of the vein-
lets: R,, M, Cu and both anal veinlets. On the other hand the
distal parts of the veinlets: R, R,, R,, M and Cu, and the trans-
versal veinlets which lie between these are not innervated.
The transversal veinlet, which connects the veinlet A, with
A,, is innervated only in the wings of the Saw-fly Allantus
arcuatus Forst., and in Rhogogaster viridis L. it is always depri-
ved of any nerve elements.

In the posterior wing the nerves run in the veinlet C and
Se, in the collective vein R+M, in the veinlet R,, in the pro-
ximal parts of the veinlets: R,, Cu and A,. I have found, how-
ever, no nerve elements in the veinlets: R,, Ryq, M, A, Ay
nor in the distal parts of the veinlets: Ry, Cu, A,.

As one can infer from the aforesaid facts, the proximal
parts of the wings of the Saw-flies are more abundantly inner-
vated than the distal parts, and also some sense organs (groups
of pores and chordotonal organs) are assembled in the proxi-
mal parts of the wings and in the tegula. This corresponds fully
to the conditions in the wings of the honey-bee; the Saw-flies
show, however, a small number of some sense organs (single
pores, groups of pores). This fact is perhaps connected with
their pertaining to the subordo Tenthredinoidea, more primi-
tive than that of the Stinging Hymenoptera (Aculeata).

The investigations for the present paper were carried out
in the Department of Zoology of the Jagiellonian University
in Krakéw. I take this opportunity of expressing my best
thanks to the Director of the Department of Zoology, Professor
Dr. Stanistaw Smreczyhaski. '
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Streszczenie

Autorka zbadata wystepowanie narzadéw zmystowych i ga-
tezi nerwowych w skrzydlach dwéch gatunkéw pilarzy: Allan-
tus arcuatus Forst. i Rhogogaster wviridis L. (Hymenoptera,
Tenthredinoidea).

W skrzydle przednim wymienionych owadéw wystepuja
nastepujace narzady zmystowe: wioski zmyslowe (mieszczace
sie na zyltkach i w ich bezposredniej okolicy), koputki zmy-
stowe (wystepujgce w trzech grupach podbrzeznych, w grupie
promieniowe]j i pojedynczo na zytkach: R+M i R) oraz narzady
chordotonalne (promieniowy, $rodkowy i lokciowy). W teguli
wystepuja wiloski zmystowe i narzad chordotonalny tegularny,
czyli przedskrzydiowy.

Autorka opisuje w przednim skrzydle przebieg nerwoéw:
przedskrzydeltkowego (tegularnego), brzeznego, podbrzeznego,
promieniowego (z trzema galeziami), $rodkowego, lokciowego
i analnego (z dwiema galeziami), a nadto u Allantus arcuatus
Forst. unerwienie zyiki poprzecznej taczacej zylki: A, i A,

W skrzydle tylnym wystepuja jako narzady zmyslowe:
wioski, kopulki i haczyki. Kopulki tworza tu jedna grupe pod--
brzezna i dwie grupy promieniowe, nie wystepuja natomiast.
pojedynczo. Haczyki leza w dwu szeregach na zylice R,; u pila-
rza Allantus arcuatus Forst. lylke pierwszy, a u Rhogogaster
viridis L. — tylko drugi szereg haczykéw jest unerwiony.

W tylnym skrzydle wystepuja nastepujace nerwy: brzezny,
podbrzezny, promieniowy pierwszy, promieniowy trzeci, tokeio-
wy i analny pierwszy. Brak natomiast gatezi, kiére odpowiada-
tyby nerwom: promieniowemu drugiemu, Srodkowemu, anal-
nemu drugiemu i analnemu trzeciemu u innych owadow.

Autorka stwierdzila dos¢ bogate (chociaz ubozsze niz np.
u pszezoly) wystepowanie elementéow nerwowych i zmystowych
oraz skupienie tych elementéw w proksymalnych czesciach

skrzydel pilarzy.
’ Pesiome
ABTOp mMcCIleOBAIl OpraHbl OLIYILIGHHA M HEPBHEL ¥y IBYX

BAMOB HACTOAIINX MHIWIbIHKOB: Allantus arouatus TForst.
u Rhogogaster viridis L. (Hymenoptera, Tenthredinoiden).
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B mepepmeM KpeIIe BHIIE YIOMAHYTHX HACEKOMBIX, IIpH-
CYTCTBYIOT CIIeIyIOIHe OPTaHbl OIYIIeHHsA: sensillae trichoi-
deae (Ha muIKAX ¥ TOGIMB0CTH MOCIENHNX), Sensillae campani-
formes BHICTYIIAIOIINE B Tpex CcyOKOCTANbHBIX IPYNNax, B pa-
AUadbHO Trpylille W IOOHWHOYKEe HA MuIkax: R4+-M u R
B XOPAOTOHATLHEIE OPTaHbl (pafuaibLHbIH, MeTHANbHBIH H Hy-
Outansumi). B Teryme Haxomarca sensitllae frichoideae u ovga-
num chordotonale tegulare unu antealare.

ABTOp onmCHBaeT B IepefHEM KpPBUIe XOI CIeNylUX Hep-
BOB: #. antealaris (legularis), n. costalis, n. subcostalis, n. ra-
dialis (¢ Tpemsa pasBeTBIeHuAME), n. wmedialis, n. cubdialis,
n. onalis (¢ nByMa passersienuamu) u (y Allantus arcuatus
Forst.), HepBol TMOHEpedHON (HMIKH, COEMUHAIOICH MUIKHN A.
u A,.

B szammeM KpBUTE BBICTYNAIOT CcleTyHOIIMEe OPTAHBl OIIy-
weHudA: sensillae trichoideae, sensillae companiformes U KpPIOYKH,
Sensillae campaniformes o0pasywT 3Heck 0ANY CyDOHoCTAIlb-
HYI0 W B¢ PafualbHLIX. TPYIIE, He BBICTYOAA MOOTHHOUKE.
Homuli (KpIOYKHE) PAcOOIOMReNHI B IBA pAJa Ha KuWIKe R;
vy Allantus arcuatws Forst., Tompko mepsBelil u y Rhogogaster
virtdis L. ToibHO BTOpOi pAN ofiIamaeT HepBaMU.

B Bsammem HpBIIe OPHCYTCTBYIOT CIegyWINWE HEPBH: #.
" costalis, n. subcostalis, n. radialis primus, wn. radialis tertius,
n. cubstalis, m n. analis primus. B TO MeCTo OTCYTCTBYIOT pas-
BETBJIEHHA, Y HIPYIuX HAGEKOMBIX OTBEHAIONINe #. radialis se-
cundus, n. medialis, n. analis secundus, n. analis tertius.

ABTOp KOHCTATHPOBAJ OTHOCUTEIBLHO 3HAYUTEILHOE (XOTA
MeHee 4eM ¥ Apis) BRICTYILICHBIE HEPBHBIX 3JIEMEHTOB M Opra-
HOB OIIYIIEHHH YV IUIHIBIIUKOB CO CGOCPEeNeTOUYeHHeM ITOCIEeN-
HUX B IPOHCUMANILHBIX YYaCTHAX KPBI.
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