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Chironomids represent one of the most important groups of aquatic invertebrates. The larvae and pupae of most species 
of chironomids occur in freshwater, though they are also prevalent in marine, brackish water and terrestrial habitats. 

In many aquatic habitats this group constitutes more than half of the total number of macro-invertebrate species present. 
As it is the invertebrates are known to be an appropriate tool for assessment of the state of aquatic ecosystems. The larvae 
display exceptionally wide range of sensitivity to environmental parameters such as DO, pH, salinity, substrate, and pollution 
by organic wastes, heavy metals and contaminants, and also play an important role in indicating radioactive pollution. The 
chironomid larvae form an integral link in aquatic food chain and constitute a biological connection between aquatic and 
terrestrial habitat and ostensibly human is intimately linked to these systems. In particular Chironomus plumosus, the most 
favored chironomid is generally chosen for the following reasons: It possesses a low diploid chromosome set (2n=8), the 
salivary polytene chromosomes have a distinct and well described band structure which permits detailed analysis of structural 
and functional aberrations and chromosomes I, II and III contain well-expressed nucleolar organizers (NORs) and well-
developed Balbiani rings (BR1 and BR2) are present in chromosome G. NOR and BRs are known to be very sensitive to stress 
and could be used as good model to examine the genotoxicity of pollutants. The polytene chromosomes present in the salivary 
glands of chironomids have been extremely important in cytogenetics for two main reasons. On one hand, studies of their 
detailed structure and especially of the DNA replication and the puffing phenomenon have led to new insights on fundamental 
problems such as the nature and mode of action of genes. On the other hand, comparisons of banding sequences of different 
individuals, populations and species have been of great significance in the analysis of evolutionary cytogenetic processes. The 
chromosomal changes such as inversions, deletions, translocations etc. can be well studied in polytene chromosomes because 
of their large size, since any structural rearrangement is expressed in corresponding alteration in somatic synapsis. The band 
pattern is species specific, therefore, any chromosomal change that brings about a change from standard arrangement of bands, 
leads to speciation. The present study could be used as cost-effective and sensitive test for detecting a range of genotoxic agents 
and studying their impact on the genome under natural environmental conditions.
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