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Abstract. The paper presents the investigation data on soil contamination by Cs and Sr during the period 1974-2000 in
various climatic zones and geographical locations for various granulometric and mineralogic composition of the soil and
also for different mineralogical rock composition. The data concerning the accumulation of these elements, their perpen-
dicular distribution before and after the Chernobyl Atomic Power Plant (ChAPP) accident. Besides, the influence of
long term fertilization by various NPK rates on the amounts of radionuclides in the soil is presented.

It is determined that before the ChAPP accident an average activity of '3’Cs and %°Sr was 6,8+1,8 Bqkg™' and
5,3+1,2 Bqkg™!, respectively. The radioactivity of peat soils was 2—5 times larger than that of mineral soils. After the
accident in the ChAPP the amount of °°Sr in control plots, in the layer of 0—20 cm has not changed. In some fields an
average amount of '¥’Cs is 6,7-28,5 Bq-kg™!. Larger concentrations of radionuclides were detected in the southeastern,
southern and western regions of Lithuania.

The amount of *’Cs in the upper soil layer in the western region of Lithuania was 1,1-1,2 times larger than in the layer
of 5-20 c¢m, and 1,3-2,5 times larger than in the layer of 2040 cm. Distinction is not so noticeable in the middle and
eastern regions of Lithuania, correspondingly 1,1-1,2 and 1,2-1,6 times.

Migration of *°Sr and '3’Cs from the soil to plants varies and depends on soil properties and types of plants. The

coefficients of 37Cs and °°Sr movement from the soil to plants were 0,24-0,53 and 0,37-0,87, respectively.
In most cases long term fertilization had no influence on *°Sr and *’Cs accumulation and migration in the soil.

Keywords: soil, radionuclide, '3’Cs, %°Sr, migration, Chernobyl Atomic Power Plant (ChAPP).

1. Introduction

The sources of radioactive substances can be of a
natural and artificial origin. The use of nuclear power
in national economy is inevitably connected with preva-
lence of radioactive substances in the biosphere. When
a nuclear reactor is working, radioactive substances are
thrown into the atmosphere gradually and it is possible
to control or even to regulate it. In the case of an acci-
dent, radioactive substances in a solid, liquid or gaseous
state are thrown out suddenly.

Due to the most intensive nuclear explosion tests
of the 67" decades, huge amounts of artificial radio-
nuclide, including 1,310 137Cs [1] were released into
the environment. An average amount of '3’Cs is between
1,1 kBqgm™ and 2,2 kBgq'm™ on the surface of Lithua-
nian soil because of global shedding of radioactive sub-
stances [2].

During the accident of the ChAPP a large area of
Europe was contaminated by the products of nuclear fuel
and nuclear reaction. According to the data of radioac-
tive contamination after the ChAPP accident, the level

of 137Cs increased by 40 kBq'm™ in about 2 % of the
European territory and even by 1480 kBq'm™ in about
0,03 % of the European territory. Contamination ex-
ceeded the level of 20 kBq'm™ in an area of about 6 %
of the European territory. The total '*’Cs in Europe is
about 8-10'¢ Bq, part of it (7-10'® Bq) resulted from the
ChAPP accident.

The content of '¥’Cs in Lithuania varied from 0 to
8340 Bqm2, its average was 310 Bq'm2 [3]. Some ref-
erences direct that the amounts of *°Sr and '3’Cs thrown
out into the environment by the Ignalina Atomic Power
Plant are insignificant and the contamination in the ter-
ritory of Lithuania will not be increased [4].

The physical and chemical properties of the soil,
such as the reaction, humus content, soil genesis and
sorption capacity, have a considerable influence on the
accumulation and migration of radionuclides [5—8].

2. Methods of analysis

Investigations of radionuclide contamination in vari-
ous soils of Lithuania and its migration from the soil to
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plants have been carried out since 1974. 26 plots (since
1979) and 30 plots of 50x50 m (since 1986) were se-
lected for controlling radionuclide contamination in vari-
ous climatic zones and in different soils.

Contamination of the ground in Lithuania by *°Sr
and ¥7Cs was not investigated sufficiently and there was
also a lack of publications. That is why, during the pe-
riod 1980-1983, 395 soil samples which reflect the
Lithuanian soils were collected and analysed.

Formation of soils with different properties occured
due to different soil-formation rocks (56 % of moraine,
18 % of glacial lacustrine, 14 % of fluvoglacial) under
the influence of various soil-formation factors. A wide-
spread type of soil in Lithuania is sod podzolic —
28,8 %, gleyic sod podzolic and gleyic — 23,6 %, sod-
gleyic and gleyic — 17 %.

According to the FAO UNESCO ISRIC classifica-
tion, the soil in West Lithuania is mostly dystric
albeluvisols, in plain areas-gleyic albeluvisols, in East
Lithuania—gleyic calcaric luvisols. Gleyic calcaric cam-
bisols and gleyic calcaric luvisols and in some places
calcaric luvisols, prevail in middle Lithuania. Gleysols
and peat-soil prevail in lowlands.

The Nemunas valley was investigated in 1994 be-
cause of contamination by °Sr and'*’Cs. Quite a large
area in the Nemunas delta is covered with fluvisols.

Since 1986 joint soil samples (from 5 places) have
been taken from the layers of 0—20 cm and 20—40 cm in
pastures and from those of 0-5, 5-20 cm in meadows.

27 Areas of investigation

Soil regions

The samples were collected in Skémiai, Kritikai and
Rumokai fertilization trials conducted by the Agrochemi-
cal Research Centre. A crop rotation (of 28 years) fer-
tilization trial was carried out in Skémiai, Radviliskis
district, on the Endocalcari-Endohypogleyic Cambisoil.
Radionuclides were determined in the samples of 2 rep-
lications of untregted and N,,,P,,,K,y, variants. The
Kritkai trial (in Sakiai district) was established on a
Endocalcari-Endohypogleyic Cambisoils in 1990. The
samples were taken from 3 replications of 2 treatments:
from untreated and N,,,P,,,K g, variants trials were car-
ried out at the Rumokai (Vilkaviskis district) station of
the Lithuanian Institute of Agriculture on a limnoglace
silty Calc(ar)I-Epihypogleyic Luvisoils with untreated
and N, P, . K ¢, variants. The samples of all the fertili-
zation trials were taken from the layers of
0-20, 20-40, 40—60 and 60-90 cm. *°Sr and '¥’Cs were
determined in soil samples by the radiochemical method:
08r — by the daughter product °°Y, 137Cs — by the
method with stibium iodide [9].

Measurements of sediment activity were carried out
by the equipment UMF-6 (with a low background) with
the counter SB5B. Repeatibility is 25 %.

3. Results and discussion

The scheme of sampling points is presented in
Fig 1. As it is shown in Fig 1, most of them are near
the Ignalina Atomic Power Plant.
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Fig 1. Investigation areas of agromonitoring in prevailing soils of different soil regions
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An average content of *°Sr and '*’Cs was 3,0-7,0 and 4,4-11,2 Bq-kg! respectively (Fig 2) in the layer of 0
20 cm in control areas of radioactive contamination investigation. The ratio of '3’Cs and *°Sr concentrations in the
soil was 1,13-1,57.
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Fig 2. °°Sr and '3’Cs in soils (0-5, 5-20 cm) of different soil regions, Bq-kg™!, 1979-1996
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According to the presented data, one can see that
average concentrations of 13’Cs were higher in the south-
ern, southwestern and southeastern parts of Lithuania, a
little less — in central and eastern parts before the acci-
dent in the ChAPP. It should be noted that changes in
regions 1-7 of radionuclide concentrations were more
significant than in regions 8—10. For example, in plot 1
(Lazdijai region) the contamination by 37Cs was
5,8 Bq'kg™!, next year — 13,2 Bqkg™'; at that time in
the plot 11 (Ignalina region) the soil contamination var-
ied from 4,0 to 5,3 Bq-kg'. There is a lower content of
radionuclides in a sandy soil and sandy loam, a little
higher — in clay and a loamy soil.

During the ChAPP accident on 26 April 1986 the
air mass was moving in the north-western direction and
approximately after one day it passed by West Lithuania,
the Baltic Sea and reached the Scandinavian peninsula
(Fig 3). The radionuclides were mostly in the state of
dry precipitation over the territory of Lithuania [10].

Fig 3. Air mass trajectory after the ChAPP accident on
26-30 April 1986
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After the ChAPP accident the content of *°Sr and
137Cs in the soil was 2,6-7,1 and 3,0-32,7 Bq-kg ', respec-
tively. So, the amount of ?°Sr in the layer of
0-20 cm of control plots did not change but the content
of 1¥7Cs in some plots increased 4,5 times in comparison
with the data of the previous several years. In some fields
an average content of '3’Cs was 6,7-28,5 Bq-kg !, that of
90Sr was 4,9-11,56 Bq-kg™!. The largest radionuclide con-
centrations were detected in southeastern, southern and
western regions of Lithuania.

Areas over which a cloud with radioactive sub-
stances passed were most contaminated by '3’Cs. As D.
Butkus, N. Lebedyté and other authors revealed, the re-
leased radionuclides spotted the ground surface. Con-
taminated “spots” concentrated intensively near forests
and lakes and also in the hollows of flooded ground
surface [11].

Radionuclide concentrations varied significantly and
were determined by the place and depth of sampling.
The largest concentrations were found at a depth of
0-5 cm.

Radionuclide migration in the soil depends on the
physical-chemical properties of radionuclides and also
on the soil composition and state. Radionuclides mostly
remain in the upper soil layers, their penetration into
the soil is very slow, that is why even in places where
precipitation is abundant radionuclide accumulation in
deeper layers is taking place for many years.

In some spots of meadows and pastures the content
of %Sr and ¥7Cs in the upper soil layer of 0-5 cm was
1,04-1,28 times larger than in a layer of 5-20 cm, in
southern and southwestern areas it was 1,38—1,88 times
larger in comparison with a layer of 20-40 cm.

Distribution of radionuclides taking into account the
depth of individual areas in eastern, middle and western
Lithuania is shown in Fig 4.

Distinctive differences in the content of '3’Cs in
different soil layers and at a different time were found
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Fig 4. Distribution of °*Sr and '*’Cs in the soils of western, central and eastern Lithuania (0-5, 5-20, 2040 c¢cm) Bq-kg™!
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in the western region. The content of 137Cs in the upper
layer was 1,1-1,2 times larger than in a layer of
5-20 cm, and 1,3-2,5 times larger than in a layer of
20—40 cm. Distinction is not so noticeable in middle and
east Lithuania, correspondingly 1,1-1,2 and 1,2-1,6
times. 137Cs is absorbed by the ground that is why its
penetration into deeper layers is limited.

The content of %°Sr in arable land in layers of 0-5,
5-20 cm is also larger than in deeper layers and de-
creases 1,2—1,5 times in a layer of 2040 cm.

An average content of *°Sr and '3’Cs was 3,9-6,6
and 5,5-14,3 Bq-kg™!, respectively, in separate plots dur-
ing the period 1986-1991. A similar level was observed
in 1993-1994 and in 1996. Increased amounts of °Sr
and 137Cs were not found near the Ignalina Atomic Power
Plant.

The alluvial soils of the Nemunas valley, which is
flooded every spring, is contaminated by various pollut-
ants, harmful and radioactive substances.

According to the data of investigation in the

Nemunas delta, in the alluvial soils of the middle and
upper parts of the Nemunas the content of '37Cs is larger
in the upper part (Mieziskiai, Alytus region), a little
less — in the middle (Vilkija, Kaunas region) and the
least — in the soils of the Nemunas delta (Table 1).

The amounts of '3’Cs and °°Sr near the river bed
and terrace are smaller than in alluvial soils in the middle
part of the valley.

The content of *°Sr in layers of 0-5 and 5-20 cm
is almost the same as at a depth of 2040 cm, except
single cases. The content of '3’Cs in upper layers near
the river bed and in soil layers of 0-5, 5-20 cm in the
central part of the valley is 1,3-3,2 times larger than at
a depth of 2040 cm.

According to the investigation data, the maps of *°Sr
and '¥’Cs distribution in the Lithuanian soils were pre-
pared. It is determined that before the ChAPP accident
an average activity of '¥’Cs and °°Sr was 6,8+1,8 and
5,3£1,2 Bqkg™!, respectively. The radioactivity of peat
soils was 2—5 times larger than that of mineral soils.

Table 1. '¥’Cs and °°Sr concentrations in various alluvial soils of the Nemunas valley in 1994

Locality of sampling Depth of sampling, cm Bake”
B1Cs OSr
The upper Nemunas ( Alytus distr, Mieziskiai)

1. Near the river bed hapli—calcaric 0-5 6,6+1,3 3,8+0,9
fluvisols sand/sand 5-20 8,9+1,6 5,0+0,8
20-40 49+1,0 5,4%0,8

2. Central part of the valley 0-5 15,5+2,7 5,3+0,7
Orthientric fluvisols and endohypogleyi — 5-20 7,9+1,2 5,2+0,9
dystryc fluvisols sandy loam/ sandy loam 20-40 4,8+0,8 4,7x0,7

The middle Nemunas (Kaunas distr, Vilkija )

1. Near the river bed hapli-calcaric 0-5 7,1+14 3,2+1,0
fluvisols sand/sand 5-20 6,5+1,3 2,9+0,8
20-40 49+1,0 3,8+0,9

2. Central part of the valley 0-5 9,8+1,8 43+13
Orthientric fluvisols sandy loam/ sandy 5-20 6,3+1,2 58+1,4
loam 20-40 6,0£1,0 4,1x0,9
Orthientric fluvisols sandy loam/ loam 0-5 10,6+2,5 4,8+0,8
5-0 9,3%x1,7 5,6£1,0

20-40 72x1,1 6,2x1,1

The Nemunas delta (éilutés distr, Lumpénai )

1. Near the river bed Hapli-calcaric 0-5 6,7 £1,2 44 1,0
fluvisols sand/sand 5-20 6,2 1,2 4,1 0,9
20-40 59 %1,0 3,1 £0,5

2. Central part of the valley 0-5 9,5 1,6 6,9 =14
Endohypogleyi — dystryc fluvisols 5-20 54 *1,1 39 +1,0
sandy loam/ sandy loam 20-40 4,5 1,0 4,7 £0,3
3. Near terrace soils 0-5 54 1,1 4,7 £1,0
Endohypogleyi — dystryc fluvisols 5-20 5,1 1,0 5,2 £0,9
sandy loam/ sandy loam 20-40 52 *1,0 4,1 0,4
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The *°Sr and '*7Cs migration from the soil to plants
varies and depends on the soil properties (acidity,
granulometric composition, carbonates, etc), meteorologi-
cal conditions and the types of plants. After summariz-
ing all the investigation data, average coefficients of
the °°Sr and !¥’Cs migration from the soil to plants were
established (Table 2).

According to the investigation data of 1979-1985, an

Table 2. Average coefficients of the °Sr and '3’Cs migration
from the soil to plants, 1979-1985, 1996-1997

gﬂsr 137CS
Plants
1979-1985 | 1996-1997 | 1979-1985 | 1996-1997

Crops: grain 0,37 0,29 0,36 0,17

straw 0,66 0,50 0,53 0,39
Corn for 0,40 0,41
silage
Mangel and 0,46 0,41
sugar beets
Carrots 0,42 0,35
Cabbages 0,60 0,31
Flax 0,78 0,22
Potatoes 0,37 0,40 0,24 0,26
Annual grass 0,56 0,68 0,42 0,40
Perennial 0,87 1,28 0,49 0,51
grass

average content of ?Sr, characteristic of the reproductive
part of plants (crops, carrots, potatoes), is
1,98-2,09 Bq-kg™! and that of 1¥7Cs — 2,26-2,58 Bq-kg.
A little larger content of these elements was found in crop
straw. The content of °°Sr and '3’Cs in the perennial grass
of meadow and pasture was 4,84 and 4,81 Bq'kg'!, re-
spectively. Variations due to meteorological conditions
and fertilization were observed within the limits of
1,3-12,47 for *°Sr and 0,74-10,96 Bq-kg ! — for 137Cs.

After the ChAPP accident in 1986 the content of ra-
dionuclides in vegetative parts of perennial grass varied
within broad limits: °°Sr — 8,1-439,4 Bq'kg!,
137Cs — 20,0-2370,5 Bq-kg'. Especially large amounts of
isotopes were found in the grass of the first haymaking.
According to the investigation data of 1986—1991, the con-
tent of %Sr in perennial grass increased 6,3 times in com-
parison with the data of 1979-1985 and that of '3’Cs —
23,6 times. Besides, the content of '37Cs increased
1,3 times in grain, 1,7 — in straw, 1,4 — in sugar beets. It
is calculated that 43 % of all the radioactive precipitation
settled on plants and got into fodder. The largest concen-
tration of both radionuclides was in 1986, then it was de-
creasing and in 1993-1994 it was close to the level of the
period 1979-1985.

In most cases long-term fertilization had no signifi-
cant influence on the *°Sr and '*’Cs accumulation and
migration in the soil (Table 3).

Table 3. Perpendicular migration of %Sr and '3’Cs in the soil in 1999-2000

Locality of sampling Soil Treatment Depth, cm 37Cs Bq-kg™! “Sr Bq-kg™!
NP K, 0-20 7,1x1,1 5,5+0,8
20-40 5,0x0,8 4,1+0,6
Limnoglace 40-60 4,1+0,6 3,3%0,5
Vilkaviskis district silty Calc(ar)I- 60-90 4,0x0,6 2,5+0,4
Rumokai Epihypogleyic NP 1soKiso 0-20 8,6+1,3 6,0+0,9
Luvi soil 20-40 6,6=1,0 3,5%0,5
40-60 4,2+0,6 1,8+0,3
60-90 3,7+0,6 2,4+0,4
N,P K, 0-20 6,3+0,9 5,8+0,9
20-40 4,3x0,6 5,8+0,9
Endocalcari- 40-60 3,8+0,6 2,5+0,4
RadpviliSkis district Endohypogleyic 60-90 3,6%0,5 1,8+0,3
Skémiai Cambi soil N, P 16K 0-20 7,6+1,1 72%1,1
20-40 42+0,6 42+0,6
40-60 4,2+0,6 49+0,7
60-90 3,9+0,6 2,2+0,3
NP K, 0-20 6,7+1,0 5,2+0,8
20-40 4,6x0,7 5,1+0,8
Endocalcari- 40-60 4,0%0,6 2,5+0,4
Sakiai district Endohypogleyic 60-90 3,8%0,6 2,0£0,3
Kritikai Cambi soil NP eoKiso 0-20 6,8+1,0 4,.8+0,7
20-40 5,5+0,8 4,0+0,6
40-60 4,0x0,6 2,2+0,3
60-90 2,9+0,4 2,3+0,3
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In a single variant where fertilization with N,,, N,,,

K5, was used, the concentration of **Sr and '*’Cs in-
creased 1,2 time in comparison with that without fertili-
zation. It was observed only in the Skémiai trial.

4. Conclusions

1. It is determined that an average activity of '3’Cs
was 6,8+1,8 Bq-kg !, and that of %°Sr — 5,3+1,2 Bqkg .
The radioactivity of peat soils was 2—5 times larger than
that of mineral soils.

2. The amounts of *°Sr and '3’Cs in the soil after
the ChAPP accident were 2,6-7,1 and 3,0-32,7 Bqkg ™',
respectively. So, the amount of °°Sr in control plots the
layer of 0-20 cm did not change, but the content of
137Cs in some plots increased 4,5 times in comparison
with the data of the previous several years. The largest
radionuclide concentrations were detected in the south-
eastern, southern and western regions of Lithuania.

3. The content of '3’Cs in the upper layers in the
western region was 1,1-1,2 times larger than in the layer
of 5-20 ¢cm and 1,3-2,5 times larger than in the layer of
20-40 cm. Distinction was not so noticeable in middle
and eastern Lithuania, correspondingly 1,1-1,2 and
1,2-1,6 times.

4. Migration of °Sr and '3’Cs from the soil to plants
varies and depends on the soil properties and the type
of plants. The coefficients of the !3’Cs and '37Cs mi-
gration from the soil to plants were 0,24-0,53 and
0,37-0,87, respectively.

5. In most cases long-term fertilization had no sig-
nificant influence on the °°Sr and ’’Cs accumulation
and migration in the soil.
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RADIONUKLIDU MIGRACIJA ARIAMUOSE
LIETUVOS DIRVOZEMIUOSE

J. Lubyté, A. Antanaitis

Santrauka

Pateikti 1974-2000 m. atlikty skirtingy Lietuvos klimatiniy
ir gamtiniy zony jivairios dirvozemio granuliometrinés bei
mineraloginés, taip pat uolieny mineraloginés sudéties lauky
dirvozemiy uzter$tumo 3’Cs ir %Sr tyrimo duomenys. Aptarti
Siy elementy susikaupimo, vertikaliojo pasiskirstymo ir migra-
cijos i augalus iki Cernobylio AE avarijos ir po jos duomenys,
radionuklidy kiekiy priklausomybé nuo ilgalaikio tr¢§imo
ivairiomis NPK traSy normomis, radionuklidy peréjimo i auga-
lus koeficientai.

Nustatyta, kad iki Cernobylio AE avarijos 3’Cs vidutinis
aktyvumas vyraujanciuose Lietuvos dirvozemiuose buvo 6,8 +
1,8 Bqkg™!, o Sr - 5,3 £ 1,2 Bqkg . Durpiniy dirvozemiy
radioaktyvumas — 2-5 kartus didesnis negu Salies mineraliniy
dirvozemiy. Po Cernobylio atominés elektrinés avarijos *°Sr kie-
kis dirvozemyje 1986 m. 0-20 cm sluoksnyje pakito nezymiai.
Kai kuriy rajony dirvoZzemiuose '3’Cs vidutinikai nustatyta
6,7-28,5 Bq'kg!. Didesnés radionuklidy koncentracijos dirvoZe-
myje aptiktos pietrytiniuose, pietiniuose ir vakariniuose Lietuvos
rajonuose.

VirSutiniame (0-5 cm) dirvoZzemio sluoksnyje Vakary zo-
noje 37Cs buvo 1,1-1,2 karto daugiau negu 5-20 cm sluoksnyje
ir 1,3-2,5 karto daugiau negu 20—40 cm sluoksnyje. Vidurio ir
Ryty Lietuvos zonose skirtumai atitinkamai 1,1-1,2 ir 1,2-1,6
karto mazesni.

08¢ ir 37Cs peréjimas i§ dirvoZzemio i augalus vyksta
nevienodai ir priklauso nuo dirvoZemio savybiy bei auginamy
augaly. %° Sr peréjimo i§ dirvoZzemio i augalus koeficientai buvo
0,37-0,87, o ¥7Cs - 0,22-0,53.

Ilgametis trgS§imas mineralinémis traSomis daugeliu atvejy
didesnés ijtakos ?°Sr ir '37Cs kaupimuisi dirvoZemyje neturéjo.

RaktaZodZiai: dirvozemis, radionuklidai, !37Cs, ?Sr,
migracija, Cernobylio AE.
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MUTI'PAIIMSA PAIMOHYKJIMAOB B ITAXOTHbBIX
HOYBAX JIMTBbI

s1. Jlyoure, A. AHTaHaliTHC

Pesome

[pencrasnensl nanabie 1974-2000 rr. mo 3arps3HEHHIO
Pa3HBIX 10 TPAHYJIOMETPHYCCKOMY M MHHEPATIOTHICCKOMY COC-
TaBy MOYB PA3TMYHBIX MPUPOJHBIX M KIMMATHUCCKHUX 30H CEIbC-
KOXO3SHUCTBEHHBIX yroauii JIuteel. OOOOMICHBI TaHHBIC MO CO-
JIEpKaHUI0 ¥ MUTPALUH PATUOHYKIHIOB MO MPOQIIIO IT0YB, a
TaKKe HAKOIUICHHE WX B YpOXKae PAaCTHTEIBHOW MPOIYKLHUH.
W3ydeHo BIUSHAE IIUTEIHHOTO CHCTEMATHYECKOTO IPHUMEHEHHS
BbIcOKUX 103 NPK Ha 3arps3HeHue Moy paguoHyKIHIAMH.

VYeranoBneHo, yTo 10 KaracTpodbsl Ha YepHOOBUIBCKOM
ADC ynenpHas akTuBHOCTH '37Cs B IpeoOnafalomuX MaXOTHEIX
nouBax JIuTBel 6blma 6,8+1,2, a 2°Sr — 5,3+1,2 Bx-xr .
PagnoakTuBHOCTH TOPQSAHBIX MOYB ObLIA B 2—5 pa3 BhIIIE, YEM
MHUHEpabHbIX. 3arpsA3HEHHOCTh TeppuTopuu JIuTeel St mocie

karacTpodel Ha YepHOObUTBCKOM ADC H3MEHWIACh HE3HAYH-
TenbHO. boJiee 3HAYMTENBFHO 3THM PaIMOHYKIAAOM OBLTH 3arpsi3-
HEHBI JINIIb OT/eNbHBIe MecTa. KoHIeHTpanus 1nesust B OTAEb-
HBIX MOYBEHHBIX paitoHax konebanack ot 6,7 1o 28,5 Brkr .
[ToBBIIIICHHBIE KOHIICHTPALUH PATHOHYKIHI0OB OOHAPYKECHBI B
MOYBaX FOTO-BOCTOYHBIX, FOXKHBIX U 3aMaJHbIX pailoHOB JIUTBEIL.

B nosepxnoctHOM cnoe nouBsl (05 cm) 3anaaHoi 30HBI
Jureel 37Cs 6bw10 B 1,1-1,2 pasa Gonble, 4eM B CIO€ B
5-20 cm, u B 1,3-2,5 paza Gomnbiue, yeM B cinoe B 20—40 cm. B
Cpenneit 1 BoctouHoit 30HaX JIMTBBI KOHIIEHTpAWU Pa3iH-
YaJIMCh MEHbILE — COOTBETCTBeHHO B 1,1-1,2 u 1,2-1,6 pa3za.

Kos¢dunreHTs HAaKOIUICHUS PATHOHYKIUIOB 3aBUCAT OT
THMa MOYB M BUjIa pacTenuit. KospuimenTsr Hakorienus 37Cs
B pacTeHHUsX Konebmorcs B npegenax 0,24-0,53, a 29Sr —
0,37-0,87.

JlnTenpHOE CHCTEMATHYeCcKOe MPUMEHEHUE Pa3IHYHBIX
HOPM YIOOpeHMI NMPaKTHYECKU HE OKa3ajlo BIMSHUS Ha conep-
JKaHWE ¥ MUTPAIUIO PATHMOHYKIUIOB B MOYBE.

KaloueBble c/loBa: MouBa, paguoHykmuasl, /Cs, *°Sr,
murpanusi, YeproOsuibekas ADC.



