[15.1X.1953]

Number and Behaviour of Chromosomes
in Aphiochaeta xanthina Speiser

The study of chromosomes in Diptera offers several
interests, also because of the variety of processes ob-
served during spermatogenesis. The most important
cases can be summarized as follows:

(1) Meiosis with chiasmata (Culicinae!, some other
Nematocera, as e.g. Dicvanomyia, Tendipes?, etc.);

(2) meiosis with pairing, but completely devoid of
chiasmata (Pewnthetria, etc.®?, Phryne3®), or with chias-
mata only insex chromosomes (Drosophila melanogaster?) ;

(3) meiosis without pairing, or with pairing without
chiasmata restricted to small segments (Melophagus®
and other parasitic forms).
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Fig. 1.—Metaphase plate of gangliar cell (enlargement 1200:1).

It may be added that for Phryne fenestralis® we know
that lack of chiasmata corresponds to lack of crossing-
over: a similar correspondence fails to be so clear in the
male of D. melanogaster’. The present investigation on
the chromosomes of Aphiochaeta xanthina Sp. (Phori-
dae) is justified by the ease with which this species can
be kept in culture and submitted to genetical research?.
Meiosis of Aphiochaeta has been previously investigated
by Toxunaca?®?, who found 5 chromosomes in the
diploid cells. This counting is not supported by the
present investigation. Nevertheless, we do not dispute
TokuNAGA’s results, because it is uncertain whether the
material studied by us and by TokUuNaGA belongs to the
same species.

Our observations are based on smears, stained both
with aceto-carmine and with acetic orcein, and deal
with the mitosis of gangliar and gonial cells in both
sexes, and with the male meiosis.

(1) Somatic mitosis has been studied in larval ganglia,
recording separately the males and females, owing to the
differences (size, etc.) between sexes.

The metaphase shows 10 telomitic elements of uni-
form length (about u 4-5) (Fig. 1). They have a strong
terminal attraction, thus forming V-shaped groups,
where the attracting ends are often evidently crossed
or slightly separated (Fig. 2). Exceptionally, the meta-
phase chromosomes can be overcontracted, always 10 in
number, and without somatic pairing (Fig. 3). The
telophases are sometimes so clear as to show that the
number of elements assembling at each pole is 10. Be-
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tween male and female cells, no difference in chromosome
number or shape can be detected.
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Fig. 2—Metaphase plate of gangliar cell (enlargement 1200:1).

The chromatin of the resting nucleus is filamentous,
and does not show any heteropycnotic mass. A nucleolus
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Fig. 3.—Prometaphase of gangliar cell: overcontracted chromosomes
(enlargement 1200:1).

is often visible. The gonial mitoses show the same phae-
nomena as the gangliar nuclei.

(2) Meiosis. Leptotene and zygotene do not show any
interesting features. Pachytene, on the contrary, is
peculiar for its clearness: five great filaments are present,
with chromomeres generally not easily distinguishable.

Fig. 4.—Pachytene (enlargement 1200:1).

In some portions, not localized, the pairing is incomplete
(Figs. 4, 5). No heteropycnotic mass is visible.

Fig. 5.—One element of pachytene (enlargement 1200:1).
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The diplotene is typical, and all gemini show some
chiasmata, which, at the end of the stage, appear fully
terminalized. Figure 6 shows an intermediate stage,
where terminalization is already strong.
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Fig. 6.—Diplotene (enlargement 1200:1).

The micrograph of Figure 7 presents a diakinesis with
5 gemini: all extremities are still in contact. Only in one
body at the right, a chiasma is visible.

Fig. 7.—Late dyakinese (micrograph; enlargement 1500:1).

After the diakinesis, a strong contraction takes place
which transforms each geminus into an oval body. The
second division is characterized by 5 V-shaped elements,
because the sister chromatids are still linked by means
of the undivided centromere, which is located at the
end of each chromosome (Fig. 8).
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Fig. 8.—I1 Division: metaphase (enlargement 1200:1).

From these observations the following conclusions are
justified:

(1) The diploid chromosome number is 10, the haploid
being 5. All V-shaped bodies observed during the diploid
mitoses must be interpreted as produced by a terminal
synapsis between homologous chromosomes.

(2) All chromosomes are telomitic, and no difference
among pairs can be observed. No sex chromosomes are
distinguishable. Pairing is normal, and chiasmata occur
at diplotene, which terminalize during diakinesis.

(3) The division of centromeres, in all studied cases,
occurs in the second division.

(4) No heteropyknotic chromatin has been detected.

From all these facts, the chromosome phenomena
during meiosis make it possible to ascribe 4phiochacta
xanthina to such Dipfera as Culicinae and some other
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Nematocera whose meiosis is normal, comprising pairing
and chiasmata. This leads us to expect normal disjunc-
tion and crossing-over.

The number of chromosomes determined in this
material does not agree—as already remarked —with that
found by TokUNAGA, but we do not know whether the
species Aphiochaeta xanthina was studied in his experi-
ments.

C. Baricozzi and L. PETRELLA

Iustitute of Genetics, University of Milan, May 15,
1953,
Riassunto

Gli autori descrivono i fenomeni cromosomici durante
la mitosi e la meiosi maschile di 4phiochaeta xvanthina
Sp., e dimostrano che il numero aploide & 5. La meiosi
maschile mostra appaiamento pachitenico e chiasmi al
diplotene.

Non si sono notati cromosomi eterocromatici.

Die Beeinflussbarkeit sekundirer Geschlechts-
merkmale von Oniscus asellus durch die Gonaden

Die starke Abhingigkeit der sekundiren Geschlechts-
merkmale von den Gonaden bzw. von deren Hormonen
ist fiir die meisten Wirbeltiere eine seit langem gesicherte
Tatsache. Bei den Wirbellosen, und speziell bei den
Arthropoden, liegen die Dinge hingegen wesentlich
anders®. Hier sprechen die vorliegenden Befunde ent-
weder (Insekten) fiir eine von der Gonade weitgehend
unabhingige Differenzierung dieser Merkmale, oder es
liegen (andere Arthropodengruppen) noch so gut wie
keine eindeutigen Ergebnisse vor. Die wenigen in dieser
Richtung an Crustaceen durchgefithrten Arbeiten blie-
ben meist erfolglos? oder erlaubten doch keine sicheren
Schliisse®. Lediglich Caarniaux? gelang es kiirzlich, zu
zeigen, dass die normale Ausbildung der Oostegiten-
Randbeborstung reifer 9 von Orchestia gammarella
offensichtlich in Abhingigkeit vom Ovar erfolgt.

Da eingehende genetische Untersuchungen iiber den
Geschlechtsbestimmungsmodus der Landasseln® nun
gezeigt hatten, dass gerade bei dieser Gruppe eine aui-
fallende Heterogenitit und zum Teil auch Labilitit in
der Geschlechtsdifferenzierung besteht, lag es nahe,
Vertreter gerade dieser Krebse fiir operativ-experimen-
telle Untersuchungen heranzuziehen. Es wurde daher bei
der Mauerassel Oniscus asellus versucht, durch Kastra-
tions- und Transplantationsversuche einen tieferen Ein-
blick in die ursichliche Bedingtheit der Geschlechts-
unterschiede zu gewinnen. Da die Tiere Verletzungen
des Kérpers gegeniiber recht empfindlich sind, bereitet
die Operationstechnik gewisse Schwierigkeiten, die sich
jedoch durch geeignete Methoden umgehen liessen.
Trotzdem blieb die Absterberate in allen Versuchsreihen
relativ hoch {60-909%), so dass mit ziemlich grossen In-
dividuenzahlen gearbeitet werden musste, um zu einem
Erfolg zu kommen.

Bisher konnten folgende Ergebnisse erzielt werden:
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