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Cytogenetical Variability of Chironomus balatonicus
Devai, Wülker, Scholl (Diptera, Chironomidae) from
Different Water Basins in Bulgaria

2002) was studied. The chromosome polymorphism is realized with heterozygous and
homozygous inversions. Some of these inversions form polymorphous system characterized by tranzition of one homozygous inversion into another through heterozygotization.
Genome polymorphism expressed by an additional B chromosome was established in Chernobil populations (PETROVA 1991, MICHAILOVA, PETROVA 1994) and in
Altai and Novosibirsk populations (GOLYGINA et al. 1996).
The purpose of the present study is to clarify the chromosomal variability in
Chironomus balatonicus from different water basins (artificial and natural) in Bulgaria,
as well as the influence of some abiotic factors over the chromosomal variability of this
species from the Burgas Lake.

Material and Methods

Boris Krastanov1
Abstract: The cytogenetical variability of Chironomus balatonicus from artificial and natural
localities in Bulgaria was analyzed. Sixteen different types of inversion sequences in heterozygous and homozygous state were established totally. Inversions detected in arms A and C
formed polymorphous systems. The comparativå cytogenetical analysis of larvae from the fish
pools with those from the Burgas Lake showed statistically significant differences in heterozygous inversions in four chromosome arms (A, B, C, G). The heterozygous inversions in the
arms A, B, C occurred significantly more often in the larvae from Burgas Lake, while the
heterozygous inversions in arm G occurred more often in the fish pools. The specimens from
the studied fish pools differed by the frequency of heterozygous inversions in arm D only.
Seasonal and yearly fluctuations of chromosome variability in C. balatonicus from
Burgas Lake were investigated. Statistically significant correlation between seasonal fluctuations of the temperature and frequency of specimens with the heterozygous inversion A12
was established. The chromosome polymorphism features - frequency of all larvae with
heterozygous inversions and heterozygous inversion per larva showed also seasonal dependence: increased in spring and summer and decreased in winter.
Besides alterations in the polytene chromosome structure high functional activity was
found: appearance of new puffs, ectopic pairing between the chromosomes, decondenzation
of the telomeres and heterozygous state in BR2. These structural and functional chromosome aberrations are discussed in the light of the impact of abiotic factors over the
chironomid karyotype.
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Introduction
Chironomus balatonicus DEVAI, WÜLKER, SCHOLL, 1983, is a widely distributed species
in the Palaearctic. The larval stage inhabits mud in various types of temporary and
permanent biotopes. This species is characterized with high level of chromosome and
genome polymorphism (MICHAILOVA, PETROVA 1994, PETROVA et al. 1994, GOLYGINA et
al. 1996). The chromosome polymorphism in populations from different types of biotopes
in the Palaearctic: lake Balaton in Hungary (DEVAI et al. 1983), stagnant basins and
rivers in Russia (KIKNADZE, KERKIS 1986, PETROVA et al. 1994, KIKNADZE et al. 1991,
BELJANINA, LOGINOVA 1993), Finland (MICHAILOVA 2001), Bulgaria (MICHAILOVA 1989);
fish pools in Bulgaria (MICHAILOVA, KRASTANOV 2000) and Poland (MICHAILOVA et al.
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Larvae of Chironomus balatonicus were collected from artificial (fish pools and canal)
and natural water basins (Burgas Lake and spring). The locality and the numbers of the
studied specimens are given in Table 1. The studied specimens from the Burgas Lake were
collected every second month from X.2002 to X.2003. The larvae were fixed in a 3:1
mixture of 96% ethanol and glacial acetic acid. Polytene chromosome preparations were
prepared by routine aceto-orcein method (MICHAILOVA 1989). The studied specimens
were cytogenetically determined on the basis of the karyotype peculiarities of Chironomus
balatonicus as described by MICHAILOVA (1989) and KIKNADZE et al. (1991).
The banding patterns were designated according to the Keyl system (KEYL 1962).
Each chromosome arm is prefixed by an abbreviation of the species name, capital letter
(indicating the arm) and two numbers. The numbers are identical when the inversion
appears in homozygous state. The numbers are different when the inversion is heterozygous (balA11, balA12, balA22). The pericentric inversion is designated according to
GOLYGINA et al (1996). The karyotype of individual without heterozygous rearrangements
is named homokaryotype, if there are some heterozygous aberrations as heterokaryotype.
The standard homokaryotype is designated as: A11, B11, C11, D11, E11, F11, G11. The
frequency of aberrations was calculated in percentage. The deviation of heterozygous
inversions by Hardy-Weinberg equilibrium was statistically analyzed using ÷2 method. The
statistical significance of the heterozygotes frequence between populations was tested with
G-test. Correlation analysis was used to establish the dependence between the variation of
the chromosomal aberrations and the seasonal fluctuation of some abiotic factors. Software programme package Easy-Stat, version 2.3 (1991) was used both for G-test and
correlation analysis. P<0.05 is considered significant.
The monitoring of the superficial water of the Burgas Lake was provided from the
Regional Agency of Nature and Water Protection - Burgas. The data of abiotic factors
are presented in Table 2.
Table 1. Localities and number of studied individuals.
Type of basins
Fish pools
Canal
Spring
Lake
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Localities

Number of studied specimens

Time of collecting

Plovdiv
Montana
Pazardzhik
Svistov (Kalimok)
Pazardzhik (Saraya)
Burgas Lake

9
10
13
10
10
181

11.05.02
16.05.02
20.06.02
03.07.02
21.06.02
X.01-X.03

