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ABSTRACT

The soil special features as a sorbent, its complicated composition and the differences in its characteristics impose the
necessity of a research on the uptake of certain radio-isotopes by the plants, cultivated on the most typical soil types
of Bulgaria. Carrying this goal a series of cultivation vegetative experiments on five different soil types, with wheat,
bean, spinage, turnip and alfalfa were made.

After the analysis of the results of the vegetation experiments could be concluded that the transfer of Ce-144, Ag-110™,
Sb-125, Ru-106 from the soil into the plants depends on a high extent on the soil characteristics, as the accumulation
in the different plants organs considerably differs.

After the so made correlation analysis, it was found out the existence of functional dependence between the coefficients
of transfer for the researched radio-active isotopes and some soil characteristics as pH, consistence of humus,
concentration of exchangeable Ca and Mg in the soil, which all is presented below in this research.
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PE3IOME

OcobeHocTHTe Ha TIOYBaTa Karo COPOCHT, CAMKHUS U ChCTAB M PA3IMUYMITA B CBOMCTBATA M, HAJIAraT U3CJie/BaHe HA
YCBOSIBAHETO Ha PaIMOU30TONNTE OT PACTEHHS, OTIIICKAAHHN HA TUTMYHY 32 Bbarapust mousu. 3a menra 0sixa U3BEICHU
Cepusl Ch/IOBH BEr€TAIIMOHHH OMUTH BbPXY IMET MOYBEHH Pa3Inyusl, THIIMYHH 32 Bbirapus ¢ edeMuK, nieHuna, Gpacyi,
CIaHaK, PeMHYKH U JIFOIepPHA.

CJieq HanpaBeHUs aHAJIM3 Ha PE3YNITATUTE OT BEreTAIIMOHHUTE OIIMTH, MOXKE 14 CE HANIPaBH U3BOIBT, Ue TPEMHUHABAHETO
Ha 1iepuii-144, cpebpo-110m, anTuMoH-125, pyTernii-106 oT moyBa B paCTEHHUATA 3aBHCH B 3HAYUTEIIHA CTEIICH OT
CBOMCTBara Ha 1MOYBaTa, KaTo ¥ HATPYIBAHETO B PA3IMUHUTE OPraHHU HA PACTEHUSTA CE PA3IMUYaBa ChIIECTBEHO.
Cren HanpaBeHUsI KOpeslaliMOHEH aHan3 Oellle yCTaHOBEHO ChIIECTBYBAHETO Ha (PYHKIIMOHAIHU 3aBUCUMOCTH MEXY
koe(duIMeHTuTe Ha TpaHcdep 3a U3CIeBAHUTE PAJMOAKTUBHI W30TOMHM M HAKOU XapaKTePUCTHKHU HA MOYBUTE KAaTO
pH, chabpkaHue Ha XyMyC, KOHI[EHTpAMATa HA OOMEHHUTE KaTOMHM HA KaJI[MKM U MarHe3wil B I0YBara, KOMTO ca
[IPE/ICTABEHU B CTATHSTA.

KNKOYOBU OYMU: TpaHcchepeH hakTop, NoyBa, pacTeHue, paguoakTUBHU eNIeMEHTU
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PA3LUWPEHO PE3IOME

ITouBara 10 CBOSITA CBHIIHOCT CE€ SIBABA ECTECTBEHO JIETIO
1 pe3epBoap 3a PaslpoCTPaHEHHE HA PAAUOHYKIHIUTE.
YcBOSIBaHETO MM OT PACTEHHSITA 3aBUCH KAKTO OT IIOYBEHUSI
THII, TaKa 1 OT cIeu(UKATa Ha OTIVICKIAHUTE PACTCHHS.
IlpakTyecku U cTpaTeru4ecku MHTEpPEC, B CiIy4yadl Ha
PagMoaKTUBHO 3aMbpPCSIBAHE HA M0YBATa, IPEJCTABIISBA
M3CIIEIBAHETO HA [OBEIEHMETO W MHUrpanuara Ha
pPagMOaKTUBHUTE HM30TONHU - TPOAYKTH Ha JENICHE Ha
TpaHcypaHoBuTe enemeHTu: Sb-125; Ru-106; Ce-144.
Ilen Ha Te3nm HM3CIEIBAHUS € JIaBAHETO HA MPEIOPBHKH
3a mof0Op Ha HAM-NOAXOMSIIMTE TOYBH U KYITypH 3a
JaJeH BUJ I0YBa NPU PAAMOAKTHBHO 3aMbpCSBaHE Ha
TEPUTOPHATA HA CTPAHATa.

3a mpoyuBaHe Ha TpaHcdepa Ha Kparko MU CPEIHO
JKUBYIIMTE IPOAYKTH Ha JIeNICHE U HEYTPOHHA aKTHBAIIUS
OT TOYBaTa B PACTEHHUATA B PAMKHTE Ha JECETTOJHIIHA
U3CIefoBaTelcka mporpaMa Osfxa TPOBEICHU Cepust
CHJIOBH BETCTAIIMOHHU OIUTH CHC CICAHWUTE PACTEHUS:
nmreHua copt “CazoBo”, eueMuk copt “Anda”, dacyn
copt “JloOpymkanka”, cnaHak copT “Maragop”, penmuyku
copt “Jlro6umu” U JIOIepHa.

3a nma ce wu3clenBa BIMSHHETO HA HAKOM IIOYBEHHU
XapaKTepUCTUKH BbPXY TpaHcdepa Ha pauoHyKINANTE
OT 10YBAaTa B pacTeHMsITa Oellle HalpaBeH KOpelalioHeH
aHaJIN3 Ha MOJyYCHUTE TaHHH.

Bsixa TBpCEHUCTAaTUCTUUYECKU 3aBUCUMOCTH Mexay pH,
CBIBPKAHUETO HA XyMYC, U JIp. TOYBEHU XapaKTEPUCTUKU
1 Koe(pUIIMEeHTHTE Ha TpaHCchep.

W3cnenBanuTe MpoaykTH Ha JiesieHe u cpebpo-110™ ce
HaTpyInBar Hail-ci1ado MPU PacTEHUTA, OTIVIEAaHH BEPXY
CMOJTHHILIATA - TEXKKO INIMHECTH, 00raTo KOJIOUHHU IIOYBH,
ChIbpAKAIA TOJIEMHU KOJUYECTBA MOHTMOPHUIOHUTOBU
IJIMHH.

Bere ycraHoBeHO chIECTBYBaHETO Ha (DYHKIMOHAIHA
3aBUCHMOCT C MHOTO BUCOKHM KOC(HIIMEHTH Ha KOpealus
MEXIy HarpymnBaHeTo Ha cpebpo-110™, nepwmii-144,
aHTUMOH-125 u pyTenuil-106 or moysara B pacTeHUATa
U chIbpkaHneTo Ha ooMeHHH Ca m Mg, POIEHTHOTO
chIbpkaHneHa xymyc u pH Ha nousara.

INTRODUCTION

Thesoil by itsessence could beregarded as anatural reserve
for spread over of radioisotopes. Their accumulation
by the plants depends on the soil type and also on the
specification of the cultivated plants themselves. In case
of a radioactive pollution, a certain and practical interest
is the research of the migration of the radioactive isotopes
—Ab-125; Ru-106; Ce-144. The main purpose of such
researches is the providing of certain recommendations
for selection of the most appropriate soil types and plants

for a given type of soil, subdued on a radioactive pollution
spread over the country’s territory.

For the purpose of the research a series of cultivated
vegetation experiments with agricultural plants on
different soil types have been made.

MATHERIAL AND METHODS

For the study of the transfer of the short and medium
living fission and neutron activation products from the
soil in the plants in the frames of a 10 years research
program, a series of certain vegetation tests with the
plants: wheat type ‘Sadovo’, barley type ‘Alfa’, beans
type ‘Dobrudjanka’, spinage type ‘Matador’, radishes
type ‘Liubimi’ and alfalfa were made [5].

In table 1 are presented the agrochemical characteristics
of the soils on which the vegetation experiments were
made[1]. The acidity of the soil types varyes in a big
range — from pH = 3.8 of the Pellic vertisols. (FAO) soil
—a strongly acid one, to pH=7.3 of the Fluvisols soil[2,3].
The contents of changeable calcium and magnesium
varyes from 6.5 meq/100g soil of the soil Dystric Planosol
of Primorsko to 51 meq/100 g soil of the Pellic vertisols
[4,6].

After the treatment of the soil with nutritious solutions,
it was waited for 10 days for reaching of the natural
humidity and balance in the soil.

The radioactive isotopes in the respective activities in
the presence of a specific amount of distillated water
/ enough to humiliate the whole volume of soil in the
container / were introduced in a way so that the conditions
of contamination of the soil through the irrigation waters
could be imitated. After another 10 days the plants were
sowed [5].

The following fission products of the uranium were
introduced in the soil — Ce-144. Sb-125, Ru-106 and
the product of neutron activation - Ag-110™ in activities
permitting their detection in the plants mass / with a
mistake no more than 5 % / and not damaging the plants
during the vegetation — respective: Ce-144- 0,94 MBq/
kg soil, Sb-125 — 1,5 MBqg/kg soil, Ru-106-0,83 MBg/kg
soil and Ag- 110™— 0, 94 MBg/kg.

The upper mentioned radio isotopes are gamma emitters,
which provides the possibility for them to be detected
with the help of gamma-spectrometric analysis with
a low background protective camera of old steel and a
HPGe detector CANBERRA with efficiency of 20 % and
energetic solution of 1332 keV by Co-60 -1,3 keV.

For the purpose of research of the influence of some
soil characteristics on the process of transfer of the
radionuclides from the soil in the plants, a correlation
analysis of the results was made.
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Fig.1: Ag-110™ in grain of wheat
Our.1: Ag-110™ 3bpHO Ha IIIEHUIIA
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Fig.2: Ce-144 in the roots of barley
®@ur. 2: Ce-144 B KOpeHHUTE HA CYEMUK
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Fig.3: Ag-110™ in the roots of barley
®ur.3: Ag-110™ B KOPEeHUTE HA EYEMUK
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Fig.4: Sb-125 in the leaves of spinage
®ur.4: Sb-125 B nucTa Ha CrIaHaK

It was looked for empirical strategic relations between
pH, content of humus, and other soil characteristics
and “transfer factor” /Tf/ - it represents the ratio of the
activities in 1g of air — dried plant material and 1g of
soil.

RESULTS AND DISCUSSION

From the so made correlation analysis, the existence
of a statistical dependency between pH and Tf was
discovered, which can be expressed by a lineal functional
relationship.

As it is seen from fig.1 and fig. 2 the correctional
functional relationships have high enough correlation
references about 0,8. Therefore, the conclusion could be
made that with the increase of pH of the soil, the transfer
factors decrease opposite— proportionally to the change
of pH of the soil, as the correctional dependencies have
highest correctional references — those of barley, spinage,
alfalfa and radishes / R? are about 0,7 — 0,9 /.

On fig .3 the relation between the humus content and the
transfer factors - Tf - for Ag-110™ is shown. As it is seen
the empirical relationship can be described by a lineal
function — there is an opposite proportional relationship.
It should be marked out that for the Ce-144, Sb-125, Ru-
106, the same relations were discovered for all of the
studied plants.

On fig. 4 are shown the obtained references of relation
between the concentration of / Ca** + Mg / in the soil
and Tf for the researched radioisotopes.

The so obtained linear functions describe the empirical
relationship with a very close reference — the correctional
references are very high — for example R* =0,9524 in
the leaves of spinage, R? =0,966 in radishes. This proves
the existence of an opposite functional relationship
between the accumulation of this radioisotopes and the
concentration of exchangeable calcium and magnesium
in the soil.

CONCLUTIONS

The tested fission products of division and silver 110™
are accumulated slightly by the plants, cultivated on the
Pellic vertisols — heavy cloyed, colloids rich soils, having
big amounts of montmorilonitovely clays.

It was discovered the existence of a functional
relationship with very high coefficients of correlation
between the aggregation of Ag - 110™ , Ce-144, Sb —125,
Ru —106 from the soil in the plants and the contents of

exchangeable Ca and Mg. Therefore, it can be stated that
exists an opposite functional relationship between the
concentration of exchangeable Ca®* and Mg** in the soil
absorbing complex and the accumulation of radioisotopes
in the plants.

It should be marked out that in the soils containing highest
content of humus- Pellic vertisols these radionuclides
have been absorbed by the plants with lowest transfer
factors, as by the Orthic Luvisols and Dystric Planosol the
coefficients are highest, i.e. exists an opposite functional
relationship between the humus content and the transfer
factors for Ag - 110™, Ru— 106, Sb —125 and Ce-144.
The same could be stated as the soil pH is concerned — Tf
are minimal for the soils with highest rates of pH in all of

the tested plants.
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