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1. INTRODUCTION

Chernobyl accident took place on April 26 1986, which was the beginning of the grazing
season, when there was not enough fodder on the farms and the cattle was grazed on the open
territory. Therefore grazing animal-breeding was the most radioactively affected branch. The
consumption of contaminated fodder and surface contamination with radioactive precipitation
caused the accumulation of considerable ingested doses in the organisms of animals (up to 1 Gy).

Radioactive damage caused to the thyroid by the selective accumulation of radioiodine
(mainly >311) is of particular attention. Cumulative doses of thyroid irradiation in mammals
were much higher than for the other organs. Thus, in cows during their grazing on the
contaminated pastures outside 30-km zone the ratio of ingested doses of the thyroid and whole body
was 130:1 and more, therefore, radiation effects could have a certain negative effect, concerning
the agricultural animals in the zone of accidental release influence. Accumulated ingested doses in
the thyroid of cows on the contaminated territory in a number of cases caused the complete
destruction of the thyroid (doses above 600 Gy), which provided the loss of milk productivity
and reproductive qualities of the animals. Lower doses caused the functional disturbances, which
in most cases have been levelled during the years after the accident.

2. METHODS

The research was carried out in various zones of radioactive contamination on the territory
of Ukraine. Cattle has been the main object of investigation.

For the assessment of biological effects experimental groups of animals were selected,
ingested doses were calculated, parameters of clinical status of animals, as well as indices of
haematological, biochemical, endocrine, immune status of organism were investigated.
Pathomorphological study of organs and tissues of animals, affected by Chernobyl radioactive
fallout, was carried out. Productive and reproductive qualities of these animals were estimated.

In order to study the possibility of obtaining animal products with minimum content of
radiocaesium, various sorbents were investigated. The preparations of ferrocianides groups have
displayed itself as the most effective. With the help of Norwegian specialists various forms of these
sorbents were tested, the .efficiency observed amounted from 4 to 10 times.

Various technological and organisational measures, which provided the production with
minimum content of radionuclidesin. final products, were analysed.

3. RESULTS

The priority of basic trends of work varied with the time after the accident.
In the acute period main attention was attributed to the degree of affection of animals,

caused by Chernobyl radioactive fallout, and to the identification of the possibility of their use for
production. Doses of animals varied from several tens rad for the whole organism to tens thousands
rad for the thyroid gland at the rate of radioactive iodine (Table I)

Table I
Formation of ingested dose in the organism of cattle beyond the 30-km zone*

Years
Doses,

cGy

1986
34

1987
14

1988
8

1989
6

1990
3

1991
2

: Thyroid dose was 4 000 cGy
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Despite the fact, that the affection of the thyroid did not threaten with the death of
animals, 15 thousand heads were slaughtered in the first months after the accident because of the
fear of development of X-ray disease. This was the reason of a number of problems with
contamination of the places of slaughter, storage and utilisation of the contaminated material.
In 1986-1987 more than 40 thousand heads of cattle were slaughtered, in the meat of which the
content of radionuclides exceeded permissible levels.

On the background of non-balanced nutritional content of the diet and endemic character
of Polessye zone , which is depleted in a range of biogenic microelements, the general state of
animals on separate farms of Ukrainian contaminated territory was unsatisfactory, therefore the
problem of reducing the amount of animals appeared.

The accident considerably affected the sheep-breeding of Ukraine. As a result of surface
contamination of wool, this valuable product could not be used for processing.

The main reasons, which caused the losses in animal-breeding in the immediate period after
the accident:

- the refusal of the possibility of serious accidents in nuclear industry, which practically
excluded even hypothetical preventive analysis of such events

- absence of information on the scales of the accident, which caused the loss of time for
decision-making and radioprotective measures in animal-breeding

- unreadiness of administrative organs and practical workers for urgent measures for
preventing the losses after the accident

- underestimation of psychological factor in agricultural production
- not using of available recommendations and instructions on agricultural production in

the conditions of terrestrial radioactive contamination
Despite very hard consequences of ChNPP accident, the basic paradigm of radioecology

was confirmed - the territory, where the signs of radioactive damage of living organisms in the
contaminated environment are found, is much less in size than the area, where the concentration of
radionuclides in natural objects and, first of all, in agricultural products, consumed by the
population, exceeds maximum permissible levels, and where the uncontrolled residence of people is
impossible.

Therefore the main radiobiological problems in the postaccidental period are connected to
the production of animal products, corresponding to the permissible levels.

Dairy cattle-breeding is the most critical branch in the conditions of farmlands
contamination with radionuclides. When lactating cows are transferred to contaminated feeds
both in stalls and on the pastures, the significant increase if caesium-137 concentrations is
observed in one day, and in 5-6 days it increases by one order of magnitude. The amount of such
milk in the most contaminated Zhitomir region in 1987-1989 was 13-14% in grazing period, while in
stalls - 7-8%, in Rovno, Kiev, Chernigov regions - 1-3% and 0.1-0.6% respectively. The main factors
of improving the situation in milk production were the exclusion of farmlands with contamination
density above 555 kBq/m2, application of the complex of agromeliorative measures, production of
fodder, differentiated by contamination levels, and in private sector - allocation of the improved
pastures for the population and forbidding of grazing on uncultivated pastures. As a result, the milk
with contamination exceeding permissible levels was not produced since 1992 (Table II) .

Table II
Amount of milk sent to the processing factories from collective farms,
which exceeded the permissible level 370 Bq/L, thousand tons

YEARS
1988
78

1989
61

1990
62

1991
1

1992
0

1993
0

1994
0

1995
0

Due to high contamination of animals, which were sent to processing factories, the
technology of 3-stage final fattening of cattle with "clean" fodder had been developed and
implemented in 1987. Besides, on meat-processing enterprises the techniques of in-vivo
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measurement of radionuclides concentration in the muscle tissue of animals was used. This
techniques was developed by UIAR [1]. It allowed to avoid premature slaughter of contaminated
cattle without preliminary clean-feeding. As a result, despite 2-fold lowering of permissible
levels, the amount of contaminated meat, sent to processing enterprises, reduced and at present
this problem does not exist (Table III).

Table III
Amount of meat sent to the processing factories from collective farms,
which exceeded the permissible levels*, thousand tons

Y E A R S
1986
6410

1987
1280

1988
168

1989
64

1990
17

1991
35.4

1992
5.2

1993
5.2

1994
2

1995
2

* 1986-1987 - 3700 Bq/kg, 1988-1990 - 2960 Bq/kg, since 1991 - 740 Bq/kg

The production of "clean" fodder on natural hay-mowing plots and pastures is an important
problem in the organisation of animals feeding, as on these lands, in contrast to the fields, ploughed
after the accident, the migration of radionuclides, first of all, of i37Cs, has a number of peculiarities.

First of all. greater part of radiocaesium on natural meadows (70-98%) is located in the turf
- upper horizon of soil profile enriched with non-mineralised part of plant residues.

Second, the presence of turf with the concentration of l37Cs is 14 times higher than in plants
often causes increased (as compared to rood uptake) transfer of radionuclides to grass stand. The
third peculiarity of radionuclides migration on meadows is determined by the regular flooding of
most of these lands. This causes not only intensive transport of radionuclides in the soil profile, but
also the enhanced accumulation of l37Cs in meadow plants. Thus, 137Cs transfer factors (TF) from
soil to plants on wet meadows is 3-8 times higher than on dry meadows.

The content of 137Cs in fodder, produced in natural conditions, will depend greatly on the
specific composition of Vegetation on meadows. For instance, on peaty meadow the specific
peculiarities of plants determine the 10 times variations in l37Cs accumulation [2].

For the reduction of radiocaesium transfer from diet to animal organism and animal
products, a large number of preparations, which make possible the decrease of radiocaesium
transfer to milk and to muscle tissue of animals, has been tested. The most effective, in respect of
binding capacities, were the preparations from the group of zeolites, which provide 3-fold reduction
of radiocaesium transfer from diet to milk, ferrocianides - 4-6 times reduction, microelement
additives - 1.5-2 times (Table IV). The institute has purchased and distributed ferrocine in the most
contaminated districts of Zhitomir and Rovno regions. It was observed that in industrial conditions
the efficiency of sorbents application is lower than in experimental conditions.

Table IV
Efficiency of ferrocine and fodder additives on the basis of zeolites
Fodder

additives
Zeolites

Humolite (clinoptilolyte):
Animals in stalls

Animals on the pasture
Ferrocines:
Salt-licks

Powder, 3-6 g/day
Intheformofboli

Decrease of 137Cs concentration, times
Milk

1.2-4
1.5-3

2 - 5
4 - 5
3 - 4

Meat

1.5-2.9
-

-
1.7-2.9

-

The experience showed that even on one farm the final fattening of animals for obtaining
clean products can be organised (Table V).
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Table V
The variability of animals' diet contamination with 137Cs within one collective farm and

respective contamination of animal products

Farms

CoLfarm Gorky
Farm 1
Farm 2
Farm 3

CoLfarm Kirov
Farm 1
Farm 2
Farm 3

CoLfarm Vatutin
Farml
Farm 2

CoLfarm Schors
Farm 1
Farm 2

Intake with diet,
kBq/day

0.4
21.5
35.5

1.0
2.1
3.1

0.2
29.6

1.8
5.2

Concentration in
meat, Bq/kg

16
860
1400

38
83
120

9
1200

72
210

Concentration in
milk, Bq/L

4
210
350

10
21
31

2
300

18
52
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