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ABSTRACT

Vegetation pot experiments with spring oats, cultivar Obrazcov Chiflik — 4, were carried out. The plants were grown
on four different soil types, typical for Bulgaria: Haplustoll, Udolls, Ustifluvents, Albaqualf /USA. The soils were
contaminated with the Cs-134.

It was concluded that the radio-caesium accumulates unevenly in the different plant organs, as its highest concentration
was found in the leaves and lowest in the grains of the researched culture.

Substantial differences were discovered in the accumulation of caesium —134 in the plants, depending on the soil
differences. According to the accumulation of the radio-caesium in the plants, the different soils can be arranged as
follows: Albaqualf >

Vdolls >Ustifluvents > Haplustoll.
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PE3IOME

ITpoBenenu Osxa CHOBH ONMUTH C MpoJieTeH copT oBec OOpasnoB Undnuk-4. PacTenusita 0sXa OTIVIETaHN BBPXY
OpHHIIaTa Ha YETHUPU TOYBEHH DPA3IUUNsA, XapaKpepHU 3a beirapms ¥ KOHTAMHHUpPAHU C PaJMOHYKIHIA Ie3Uii-
134. ExcriepuMeHTHTe OsIXa TPOBENICHN BBPXY MOYBH, pa3IUYaBaIld Ce TI0 MEXaHWYeH U (PU3UKOXMMHUYEH CHCTaB:
Haplustoll, Udolls, Ustifluvents, Albaqualf/ USA.

Koncrarupano 0e, e paguore3us ce HaTpymnBa HEPABHOMEPHO B PA3TUYHUTE OPTaHH HA PACTCHHUATA, KaTO Hali-BHCOKA
KOHIIEHTpAIHs O¢ yCTaHOBEHA B JICTATa, a HAli-HUCKA B 3bpPHATA HA U3CIICABAHATA KyJITypa.

YcraHoBeHN 0sXa CHIECTBEHU PA3IMUMs B YCBOSBAHETO M HATPYIIBAHETO Ha I1e3Mii-134 B pacTeHHATa B 3aBUCHIMOCT
OT NOYBEHOTO paziuyue. Cropesa akyMynanusara Ha paJuoLe3usi OT PaCTEHHATA, U3CICABAHUTE MOYBU MOraT Jia ce
HOZPEAAT B CIICAHUS el : KAaHEJICHO IO30JIMCTa > CHBa rOPCKa [0YBa > ajyBHAIHO.JMBAIHA > U3IIY)KEH YEPHO3EM

KNHO4Y0BWU OYMU: Cs -134, pactenus, nousa, TpaHcdepeH akrop
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PA3LUWPEHO PE3IOME

N3yuaBanero Ha 0COOCHOCTHUTE B  IOBEACHUETO
W MHTpAlysITa Ha PaJUOHYKIHWAWTE B CHCTEMara
MOYBa-pacTeHHEe € HEeoOXOAMMO 3a MPOTHO3MpaHE Ha
HATPYIIBAaHETO MM B PACTCHHUATA, )KUBOTHUTE W YOBEKA,
a ChIIO 3a pa3paboTBaHE HA MEPONPHUATHS, HAMAJISIBAIIH
panuanroHHaTa OMACTHOCT.
IIpoBenenu Osixa ChAOBU OIMUTH C MPOJETEH COPT OBEC
O6pa3sioB Yndmuk-4.
Pacrenusita Osxa oTmienaHu BbpPXy OpHMIIaTa Ha 4
NpPEACTABUTCIHU 3a bbiarapus TOYBEHH pa3IHUUS:
Haplustoll, Udolls, Ustifluvents, Albaqualf / USA.
ExciepumenTuTe Osixa 3aj0)KCHH BBB BETCTALIMOHHU
CH/IOBE C BMECTUMOCT 5 Kg. TOYBa MPH KOHTPOJIUPAHU
ycnoBust. [louBaTa 6¢ KOHTAMHHHUPaHA C BOJICH Pa3TBOP
Ha 11e3uii-134 ¢ akturoct 0,56 kBq.g ' mousa. OnursT Oe
npoBesieH B 4 moBTopeHusl. Pactenusra Osixa oTrienanu
10 (haza weiHa 3psutoctT. Ha BB3ayIIHO cyxara pacTiTenHa
Mmaca / nucra, cTh0na M 3bpHA / O¢ M3BBPILIEHO rama-
CIIEKTPOMETPUPAHE.
3a olleHKa Ha TPEMUHABAHETO HA PAJUOHYKIHAA B
pa3IMYHUTE OpraHd Ha pacTeHHATa O W3IOI3BaH
mokazarenst < TpaHcdepeH dakrop , u3passBail
OTHOIIICHHETO Ha AaKTHBHOCTUTE B 1g BB3OYIIHO CyXa
pactutenHa Maca u g mousa.
OT mnosiydeHUTE pe3yaTaTd Morar Ja ce HamnpaBsr
CJIETHUTE U3BOJIU:
- ChIIEeCTBYBAT Pa3InYKs B YCBOSIBAHCTO M HATPYIIBAHETO
Ha 1e3uii-134 B pacTeHusTa B 3aBUCUMOCT OT IIOYBEHOTO
pasimaue.
- Criopen akyMmynanusara Ha paauole3us OT PaCTCHHATA,
M3CIICIBAaHUTE TIOYBH MOTAT Jla CCE TOAPCIAT B CIICTHUS
pen : KaHEICHO IOMI30JINCTa > CHBa TOpCcKa IMoYBa >
ATYBUAITHO.THBAHA > U3ITY’KECH YCPHO3EM

- lle3unii-134 ce HarpynmBa HEPaBHOMEPHO B
pPa3NUYHATE OPTaHW Ha PACTCHHATA, KATO HaW-BHCOKA
KOHIIEHTpaIwst O¢ yCTaHOBEHA B JIMCTATa, a Hail-HUCKA B
3bpHATa Ha W3CJIeIBaHATa KYITypa.

INTRODUCTION

The investigation of peculiarities in behavior and
migration of radionuclides in the system soil — plant is
necessary in order to prognosticate their accumulation in
plants, animals and man. It is also needed in the process
of developing enterprises decreasing the danger of
radioactivity. The movement and migration abilities of
radionuclides in the soil depend on the intensity of binding
and the absorption mechanisms which is defined by their
chemical properties, physical and chemical composition
of the soil, the characteristics of the type and sort of the
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plants [3,4,5,6].

The purpose of this investigation was to study the influence
of different soil types over the entering of radionuclide Cs
— 134 from different types of contaminated soils in the
plants of oats as well as its accumulation and distribution
in the epigeous organs.

MATERIAL AND METHODS

Vegetation pot experiments with spring oats, variety
Obrazcov Chiflik — 4, were carried out. The plants were
grown on four different soil types, typical for Bulgaria:
Haplustoll, Udolls, Ustifluvents, Albaqualf/USA. The
agrochemical characteristics of the examined soils are
presented in table 1.

The experiments were set in vegetation vessels with
capacity of 5 kg of soil under controlled conditions. The
soil was contaminated with water solution of Cs — 134
with activity 0,56 kBq.g' soil. The experiment was
carried out four times. Fifteen normally developed plants
were placed in each vessel. The plants were grown till the
state of full ripeness. The air — dried plant material /leaves,
stems, grains/ was analyzed by a multi-channel analyzer
CANBERRA with a HPGe detector. The miscount did
not exceed 5 %.

For the estimation of the transition of radionuclide into
the different plant organs was used the index “transition
factor”. It represents the ratio of the activities in 1g of air
— dried plant material and 1g of soil.

RESULTS AND DISCUSSION

Figurel represents the data about the stage of radioactive
pollution with Cs — 134 in the different organs of oats
depending on the type of the soil.

It is apparent that at all experimental versions it is found
a relatively high level of accumulation of radionuclide in
the vegetative organs of the plants — leaves and stems.
The contents of Cs-134 in the leaves is 2 to 2,5 times
higher than in the corn . The lowest accumulation was
registered in the corn (Tf = 0,02).
The influence of soil type over the level of extraction
of nuclide and accumulation in the plants appears most
distinctly at the experimental versions grown in Albaqualf.
At all experimental versions was found 5 to 6 times more
intensive accumulation of radio-caesium in comparison
with this grown in Haplustoll. The highest accumulation
of radionuclide was found in the leaves, lower — in the
stems and the lowest — in the grains of the plants. The
differences in content of radio—caesium in leaves and
grains fluctuate from 100% to 177%.

The results obtained are in correspondence with the
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Table 1: Agrochemical characteristics of the examined soils
Tabnuna 1: ArpoXUMHYECKH XapaKTePUCTHKN HA U3CIICIBAHUTE OYBH

Soil types pH Humus Ca+ Mg Ca K,0 3<0.01
KCI % meq/100g meq/100g mg/100g mm
Ustifluvents 5,1 2,4 8,3 7,4 23,2 22,9
Udolls 3,8 1,5 14,0 12,8 20,0 43,0
Haplustoll 5,2 3,5 24,9 24,0 28,2 56,6
Albagualf 3,8 1,7 9,3 20,0 242
- Tf
0,25
0,25
02 4
’ 0.2 y = -0,062x + 0,275
015 R*=0,8981
0,15
0,1
0,1
0,05
@ Haplustoll 0,05
0 @ Ustifluvents
Grains OUdolls 0
ST Laves 8 Albagual 7,19 20 232 819 KO
Fig 1: Accumulation of Cs-134 in different organs of Fig. 3: Accumulation of Cs-134 in plants of oats
oats depending on the type of the soils. depending on concentration of K,O in the soil.
@ur.1: Yepospane Ha Cs - 134 B pasnuyHu Opranu Ha dur. 3: YeposBane Ha Cs-134 oT oBec B 3aBHCHMOCT OT
OBEC B 3aBUCHUMOCT OT IIOYBEHHS  THUII cpabpxkannero K,O B rousara
TF
¢ 0,25
* y = -0,062x + 0,275
0,25 0.2 R?=0,8981
y = -0,062x + 0,275
02 R*=0,8981 0,15
0,15
0.1
0,1
0.05 - 0,05 -
0 0
3.8 3.82 5.1 52 pH 1,46 1,66 2,43 3,55 Humus %
Fig. 2: Accumulgtion of Cs - 134 in plapts of oats Fig. 4: Accumulation of Cs - 134 in plants of oats
depending on the pH of the soil depending on the content of humus in the soil

®ur. 2: YeBosgsane Ha Cs - 134 oT oBec B 3aBUCHMOCT OT
pH =Ha nouata

®ur. 4: Yesosgsane Ha Cs-134 oT oBeC B 3aBUCHUMOCT OT
CBHABPKAHUETO HA XyMYyC B IIOYBATa
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conclusion of Gouliakin, Udinceva [1] that at transfer
of radionuclides in the epigeous organs of grain crops
is observed a general rule — their accumulation in the
vegetative mass of the plants.

The higher accumulation of Cs-134 at the versions grown
in Albaqualfis determined by the relatively low absorption
capacity of this type of soil. It is determined also by the
lower content of humus and absorptive potassium in it
and their increased acidity which contributes to a more
intensive entering of radionuclide in the plants.

It was established from the carried out correlative analysis
that there exists an empirical correspondence between
the soil acidity and the transfer factor, which could be
described by a linear function. As it is seen in fig. 2. the
correlative function has a high correlative coefficient R* =
0,89. Therefore, a conclusion could be made, that with the
increase of pH of the soil the coefficients of accumulation
in the plants decrease in inverse proportion to the change
of level of pH of the soil.

As it is seen in fig.3., there is an inverse proportion
between the absorption of Cs — 134 from the soil to
the plants and the content of potassium in the soil. This
correspondence could be described by a linear function
with a high correlation R? = 0,898. That verifies the
received statistic correspondence.

Figure 4 represents the established correspondences
between the content of humus in the soil and TF in
different organs of oats plants. As it is seen the empirical
correspondence could be described by a linear function
— there exists an inverse proportion. The correlations —R?
= 0,89 verify the established correspondence.

Cs-134 accumulates at lowest levels in the reproductive
organs of the plants — in the corn, and at higher levels in
the vegetative organs — stems and leaves.
Radio—caesium accumulates at lowest levels in the plants
grown in Haplustoll —a soil rich in colloids and containing
great quantities of montmorilonitic clay.

It was established a functional inverse proportion
with very high coefficients of correlation between the
accumulation of Cs-134 from the soil into the plants and
the concentration of potassium in the soil.

It is important that at soils containing
high levels of humus - Haplustoll,
Resinous soil — the absorption of radio—
caesium by the plants is the  lowest,
while at Vdolls and Albaqualf the
coefficients of  transfer are  the highest.
An inverse proportion exists therefore
between the content of humus and the

coefficients of transfer.
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CONCLUSIONS

The following conclusions could be drawn from the
results obtained:

Significant differences are established in the absorption
and accumulation of Cs — 134 in the plants depending
on the soil differences. According to the accumulation
of radio—caesium in the plants the examined soils could
be arranged as follows: Albaqualf, Vdolls, Ustifluvents,
Haplustoll.

Cs — 134 accumulates unevenly in the different plant
organs. Its highest concentration was found in the leaves
and the lowest — in the grains of the examined crops.
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