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For an objective assessment of nuclear test consequences for the environment it is necessary, together with the
investigation of radiation situation, to study live biological systems, particularly the genetic effects of chronic ionizing
radiation.

The long staying of plants and animals on the territories with the elevated radiation background level can lead to
the change of organism genetic system. In this connection the monitoring of chronically exposed natural populations is
of particular interest and can serve as the objective indicator of the scale of natural biota genetic damage.

Basing on the results obtained during plant and animal studies one can indirectly assess the hazard of people ge-
netic damage. Besides, studying the mutational process on natural populations exposed to the chronic ionizing radiation
one can reveal new regularities, which are impossible to be detected in the laboratory conditions, and new aspects of
radiation genetics.

The issue of radiation adaptation of organisms affected by the various doses of ionizing radiation is very acute.
The prerequisite of organism adaptation to the certain radiation background is genetic heterogeneity of individuals
comprising the population and selection of radiation-induced individuals, which are the carriers of the mutation of high
radioresistance.

The uniqueness of the Semipalatinsk Test site and the necessity of long-term investigations of the nuclear test
consequences for the environment demand the elaboration of principles for organization and utilization of natural
population genetic monitoring.

Radiation-genetic monitoring is the long-term observation of populational gene pool conditions, assessment and
forecast of their spatial and time alteration, determination of limits of changes admitted under the condition of environ-
mental radioactive contamination. It includes a series of the main research directions and has quite certain methodologi-
cal peculiarities.

In this paper we discuss the tasks of genetic monitoring of natural populations of plants and animals and the
theoretic approach for their fulfillment. We also consider the main issues of research work on assessment and forecast
of the remote genetic consequences of nuclear tests at STS:

• assessment of the environmental radiation situation; determination of the indicator species of plants and ani-
mals and the criteria encompassing the different levels from the molecular one through the genetic to the
populational one;

• study of the dose dependence of the genetic effects under the chronic ionizing radiation;

• analysis of mutation process dynamics in the following generations of population under various exposure
condition;

• study of the possible ways of population adaptation to the chronic impact of various radiation doses;

• analysis of relation between different genetic changes in exposed population and ecology alterations, etc.
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