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Karyologic.il preparations of salivary glands and gonads of IVth instar larvae (35 specimens: 5 from Durankulak

and 30 from Kondor-tö) were prepared applying the well known acetorcein method. After analysis the slides were

made permanent by freezing in liquid nitrogen, to enable removal of the cover glass, and mounting in euparal.

The chromosomes of P. nubifer have been proposed as a Standard for the comparative cytotaxonomy of the genus

Polypedilum (Porter & Martin, 1977).

Following the homology with the chromosomes of this Standard, the chromosomes of P. aberrans were designa-

ted as: Ist(AB), lind (CD), IIIrd(EF) and IVth(G). Every chromosome has been divided into sections, beginning

from 1 in the left arm of every chromosome. This division is not the same as that of P. nubifer, done by PoRTER &
Martin (1977) (a photo map of each arm of P. nubifer was not given). The common sections of the chromosomes

between these species have been shown in outline in the text.

External morphology of Polypedilum aberrans

(Figs.1,2)

Image: cf

Colour: Thorax and abdomen dark brown, legs, light brown.

Thorax: Antepronotal and dorsocentral lobes well formed, dark brown, about 35 dorsocentral setae

in 2 rows. Scutellum dark brown with 20 setae in two rows. Postnotum brown.

Legs: With middle and bind tibial combs, each with one spur (Fig. 1 A). Legs proportions: (^tm,

n = 5).
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'^k^^ a^.

^^^

Fig. 2. Polypedilum aberrans. A, Antenna. B, Labrum. C, Mandible. D, Heterozygous Inversion in arm B.

The karyotype of Polypedilum aberrans

(Fig. 3 A, B, C, D)

2n = 8. Chromosome I (AB), and II (CD), Ist (AB), Und (CD) chromosomes — metacentric; Chro-

mosome III (EF) — submetacentric and IV (G) — acrocentric. Every chromosome with a dark hetero-

chromatin band in the centromere reglon. Sex chromosomes were not found. The species is female he-

terogametic. The females always being heterozygous for the heterochromatic end on the chromosome

IV.

Chromosome polymorphism has been observed only in arm B of Ist chromosome.

The chromosome markers have been described by Michailova (in press).

Chromosome I with arms AB similar to its counterpart in P. nubifer. Porter & Martin (1977) re-

ported five rearrangements in arm A. Only two of them are in homozygous condition. P. aberrans has

only one type of band sequence. Part of which coincides with that of P. nubifer (Aj/Aj) and part —

with kj/hi.

Chromosome I

P. nubifer ^_ 2

(Ai/A,)

5 6 7

P. aberrans 1 2 3 4 5 6 7

P. nubifer 14 3 2 5 6 7

(A,/A,)

9 10 11 12 13

9 10 11 12 13

9 10 11 12 13
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Arm B of P. nubifer has four rearrangements in heterozygous condition (Porter & Martin, 1977)

on both populations of P. aherrans, we found only one type of heterozygous inversion with a very

low frequency (Fig. 2D).

Chromosome II, with arms CD showing considerable change from the sequences seen in P. nubi-

fer. Three rearrangements have been recognized in arm C of P. nubifer (Pokvek & Martin, 1977). In

arm C of P. aberrans only one type of band sequence was found. The two groups of dark bands in sec-

tion 2— 3 of P. aberrans exist in P. nubifer, described by Porter & Martin (1977) as Q\/C\ and C2/C2.

The other sequences of P. aberrans must have changed considerably in appearance compared with the

Standard. Arm C shows a sequence not previously reported.

Chromosome II

P. nubifer 14 ^5^ 16 17 11

(C i/C 1)

P. aberpans 1

19 20 21 22 23 24 25 26

10 11

P. nubifer 16 15 14 17 18 19 20 21 22 23 24 25 26

(C,/C,)

Arm D is considerably changed in P. aberrans.

Chromosome III, with arms EF. There are four rearrangements in arm E of P. nubifer (Porter &
Martin, 1977). All have been seen in the homozygous condition. In P. aberrans only one type of band

sequence was seen in which the banding pattern on section 1 — 6 is very similar to that of E3/E3 of P. nu-

bifer. The bands after this sequence appear to differ from that of P. nubifer.

There were four rearrangements in arm F of P. nubifer (Porter & Martin, 1 977). Two of them have

been seen in the homozygous conditions. Arm F of P. aberrans has only one type of sequence. Section

9—11 of P. aberrans is identical to Fi/Fj described by Porter & Martin (1977) for P. nubifer.

Chromosome III

P. nubifer
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P. aberrans is female heterozygous for a heterochromatic end (Fig. 3 D, G2), while males are homo-

zygous for this. The female rearrangements are similar to G2/G2 of P. nuhifer.

N

W*f)

Fig. 3. Polypedilum aberrans. A, Chromosome Ist (AB). B, Chromosome Und (CD). C, Chromosome Illrd

(EF). D, Chromosome IVth (G, or G2); N - nucleolus; BR - Balbiani ring; c - centromere region.
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Discussion

Detailed study of adults oi P. nubifer and P. aberrans indicated that there are two different species.

These species are very similar but are readily distinguishable by the male hypopygium. The coxite of

P. nubifer consists of two parts. The second part is strongly prolongated (Freeman, 1961). The second

part of coxite of P. aberrans is as long as wide. Between these parts in P. aberrans there is a well formed

concavity (Fig. IB). Such a concavity is not seen in P. nubifer (Freeman, 1961). The volsella of

P. aberrans is terminally recurved (Fig. 1 B). The hypopygium of P. aberrans differs from that of

P. nubifer by having broader gonostyli while the gonostyli of P. nubifer are more slender (Freeman,

1961). The two species differ in the shape of the anal point. That of P. nubifer is narrower basally while

the anal point of P. aberrans is straight from base to apex (Fig. 1 B).

Cytogenetical investigations of material which keys out as P. nubifer (Porter & Martin, 1977) and

P. aberrans revealed the existence of two readly recognisable species with four chromosomes in the sa-

livery gland. The banding patterns of P. aberrans and P. nubifer also indicate a close relationship. The

salivary gland chromosomes of P. aberrans show sufficient similarity in banding pattern to those of

P. nubifer, mainly in arms A, E, and F. In the genus Polypedilum as in the genus Chironomus arms A,

E, and F seem to have been more stable in evolution. Arms B, C, D, and G as we have seen show more

differences between the species. However within the arms it is not yet possible to suggest homology
of more than a few of the most conspicious band groups. Every species has marker features on each

chromosome. Some sequences differ between these species by a simple Inversion.

There is no cytological evidence and external morphological data to support the Suggestion that

P. aberrans should be considered as a synonym of P. nubifer.

In the present case a few species oi Polypedilum have been studied cytologically : P. nubifer (Porter

& Martin, 1977), P. aberrans, P. nubeculosum and Polypedilum sp. (Chironominae genuinae N3 Li-

pina) (MicHAiLOVA, in press). This allows determination of the relative age of some sequences. Phylo-

genetically central sequences with wide distribution are more ancient than sequences with restricted

distribution. With the exception of the G chromosome, the other chromosomes of P. aberrans and

P. nubeculosum have only one type of band sequence. Porter & Martin (1977) reported few rearran-

gements for arms A, C, E, F, G of P. nubifer. One of them is common for P. nubifer, P. aberrans and

P. nubeculosum. The banding pattern of P. aberrans arm A, section 2 — 5 and the banding pattern of

the same armof P. nubifer, section 2 — 4 a9 (Aj/Aj) are common for the species. In arm C there are also

common patterns: bands in section 2— 3 of P. aberrans and 15 (Ci/Ci or C2/C2) of P. nubifer. The

banding pattern of arm E of P. aberrans, section 2 — 6 corresponds with that of P. nubifer, section

27— 30— 27al (E3/E3). Arm F: the banding pattern, section 9— 11 (P. aberrans) and section

33 c9— 36 b 12 (P. nubifer) is common for both species. The banding pattern (4) of arm G (P. aberrans)

and that in the middle of arm G (P. nubifer) are common.
These band sequences have been found in P. nubeculosum also (Michailova, in press). These pat-

terns could be considered as "basic patterns" of genus Polypedilum in sense of Wülker (1980). Perhaps

these common patterns existed in a hypothetical stem species. Starting from the hypothetical species

these patterns have been retained in one species but in an other (P. nubifer) have undergone different

mutations. On that way P. nubifer displays a high frequency of chromosomal rearrangements. There

is an other explanations also : the common ancestor was polymorphic for a number of sequences which

still occur as polymorphism only on P. nubifer.

Porter & Martin (1977) reported a female heterogamety of P. nubifer. They have also found hete-

rozygous males. A more likely explanations is that the species is still in the process of changing from

the normal male heterogamety to female heterogamety (Porter & Martin, 1977). In P. aberrans this

process is going forward. Only females always carry the large heterochromatinized differential Seg-

ment.
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