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ABSTRACT

The particularities of the soil as sorbent, its complex composition and the differences in its properties impose the
research of the accumulation of the The development of methods for reduction of the transfer of radionuclides from
the soil into the vegetation production being of particular significance for the implementation agricultural activities in
conditions of radioactive pollution of the soil, the impact of potassium, calcium and EDTA or ethylenediaminetetraac
etic acid over the accumulation of radio-caesium from the soil into the plants. As it is seen from the results presented,
the input of potassium, calcium and EDTA in the Orthic Luvisols significantly decreased the input of Cs-134 into the
pepper plants.
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PE3IOME

Oco0eHoCTHTE Ha TT0YBaTa KaTo COPOCHT, CIIOKHUS M ChCTaB M Pa3UYMATa B CBOMCTBATa M HajaraT H3CIEABAHETO
Ha YCBOSIBAHETO HA PAJIMOAKTHUBHUTE €JIEMEHTH OT PACTeHMsl, OTINIeKJAaHW Ha TUNHMYHU 3a bearapus nousu. OT
0co0eHa BaYKHOCT 3a MIPOBEKIAHETO HA 3eMeIelICKa ISHHOCT B YCIIOBHSI Ha PaJHaKTHHO 3aMbpPCSBAaHE HA ITOYBATA €
pa3paboTBaHETO HA METOM 3a HaMallsiBaHe TpaHc(depa Ha paAHOHYKIHIUTE OT IIOYBAaTa B PACTUTEIIHATA MIPOIYKIIHS,
Oeme W3CieABaHO BIMSHUETO Ha Kanuid, Kammuid u EJITA BbpXy HaTpymBaHETO Ha paauOLe3Hs OT IOYBATa B
pactenusTa. OT NOMyYEHUTE PEYITATH MOXKE J1a CE Kake, e ¢ BHACSIHETO Ha Kayui, kanuuil u EJITA B cuBara ropcka
1O4Ba, 3HAYUTEIIHO Ce HamassiBa nocrhiiBaHeTo Ha Cs-134 B pacreHusTa.
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PA3LUWPEHO PE3IOME

OcobeHocTHTe Ha TO4YBAaTa KaTo COPOEHT, CIIOKHUS
U CBCTaB W pA3IMYUATa B CBOWCTBaTA W Haiarar
M3CICIBAHETO HA YCBOSBAHETO HA PAIHMOAKTHBHUTE
€IIEMEHTH OT PACTEHUs, OTIICKIAHW HA THIWYHH 3a
Boarapus mouBu. YCTaHOBSBAaHETO HAa KOC(DHUIIMEHTUTE
Ha HaTpPyIBaHE B PA3IMYHUATE PACTEHHA OT €IHA CTpaHa
U B pa3IHYHUTE OpPTaHH HAa CAMHTE PACTEHHUS [aBa
BB3MOKHOCT B CIIy4ail Ha PaJHOaKTHBHO 3aMBbPCSBaHE
Ha ToYBaTa Aa OBJAT OMOJI30TBOPEHH OHE3M YaCTH
OT pAcCTeHHSATAa KOWTO HE MONPUHACAT 3a T030BOTO
HaToBapBaHe Ha xopa W KUBOTHH. OT ocoOeHa
BaXHOCT 3a IPOBEXJAHETO HA 3€MEAEJICKa ICHHOCT B
YCIIOBHS Ha PaJWakTHHO 3aMbBPCSIBAHE Ha MOYBaTa €
pa3paboTBaHETO HAa METOIW 3a HaMajsBaHe TpaHcdepa
Ha paAMOHYKIHIUTE OT TI0YBaTa B pPaCTUTEIHATA
MPOXYKIHS, Oelle H3CIEIBAHO BIMSAHUETO HA Kalui,
kanuuit u EJITA BbpXy HaTpynBaHETO Ha paJInOLE3Hs OT
1oYBaTa B PaCTEHUSATA.

3a menrta Oeimie MPOBEICH ChJOB BETETAIMOHEH OMHT
¢ mumep copt “Codmuiicka Kamus”’, BbPXY ABE IOYBCHH
pa3Iuuus — aryBHAaJHA JIMBAIHA [T0YBA M CHBA TOPCKA B
KOUTO Oe jobaBeH 1ie3uii-134. PayoakTUBHUAT 1I€3UH-
134 BHecsixMe B ImouBaTa B aKTHMBHOCTH, IO3BOJISIBAIU
JETeKTUPAHETO UM B pacTUTENIHATa Maca (C Tpelika He
HajaBumasama 10%) ¥ HEyBpeXAalu pacTeHUATA MPH
TsaxHara Beretanus — 0,36 kBq.g"' mousa.

OT mnoiydeHuTe pe3yATaTH MOXE Ja ce Kaxke, 4e C
BHacsiHeTo Ha kanui, kanuuid u EJITA B cuBara ropcka
MOYBa, 3HAYUTEIIHO CE HaMalliBa MOCThIBaHEeTO Ha Cs-
134 B pacrenusita. Haii-Bucox edexr vMa BHACSHETO
Ha | mg EJITA na kg moua — Tf namanssar ¢ 94%.
Buacsnero Ha kanmui Boau 1o Hamansgsade Ha Tfc 90 %,
a TOBa Ha KaJWi U MO-HUCKUTE KoHIleHTparuu Ha EJITA
(0,1 mg/kg u 0,5 mg/kg mousa) - ¢ 88%.[1pu anyBuanHo
JMBaJHaTa TOYBa HAll—BUCOK e(eKT MMa BHACSIHETO
Ha KaJIM{ B No4YBara — TPaHC(HEPHHUTE KOCPHUIIUCHTH
HamansgBaT ¢ 58 %, NpH pacTeHHsTa C BHAcsHE Ha
Kanmuil To3u MmpoleHT e 29, nokaro BHacsHero Ha EJITA
HamasiBa Tf ¢ 8 n 18 % cphoTBeTHO.

INTRODUCTION

The particularities of the soil as sorbent, its complex
composition and the differences in its properties impose
the research of the accumulation of the radioactive
elements by plants grown on soils typical for Bulgaria.
The establishment of the transfer factor in the various
plants on the one hand and in the various organs of the
plants themselves provides for a possibility for utilization
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of those parts of the plants which do not contribute to
the dosage loading of people and animals in event of
radioactive pollution of the soil.

The development of methods for reduction of the
transfer of radionuclides from the soil into the vegetation
production being of particular significance for the
implementation agricultural activities in conditions of
radioactive pollution of the soil, the impact of potassium,
calcium and EDTA or ethylenediaminetetraacetic acid
over the accumulation of radio-caesium from the soil into
the plants.

MATERIAL AND METHODS

For the purpose a vessel vegetation experiment with
pepper of the “Sofia Long Fleshy Pepper” sort was
carried out over two soil varieties — Fluvisols and Orthic
Luvisols (FAO), which cesium-134 was added to.

Tables 1 represent the agro-chemical characteristics and
the mechanical composition of the researched soils [2].
The vegetation experiment was carried out in conformity
with the generally adopted methodology in vessels
with 3,5 kg soil three times and with three controls. We
placed the nutrient substances in the soil in quantities
guaranteeing the normal development of the relevant
culture, prior to the input of the radioactive substances.
We waited for 10 days for the attainment of the natural
humidity and balance in the soil after its processing with
the nutrient solutions. We input the radioactive isotopes
in the relevant activities and a certain volume of distilled
water in such a manner that they should imitate the
conditions of soil contamination through the irrigation
waters. Another 10 days later which were waited for the
penetration of the radioactive solutions into the entire
volume of soil we sowed the relevant plants [3].

We placed the radioactive cesium-134 into the soil in
activities allowing for their detection in the vegetation
material (with an error not exceeding 10%) and not
damaging the plants during their vegetation — 0,36 kBq.
g'soil.

We dried the vegetation material up to air-dried status and
spectrometered in a multi-channel analyzer CANBERRA
with Ge/Li semi-conductor detector with effectiveness
12%, resolution of 1,8 Kev (for 661,6 keV) and detector
of pure Ge with effectiveness 20% and resolution 1,3
KeV[1].

“Transfer factor” expressing the ratio of the activities in
1 g air dry mass per 1 g soil was used for the evaluation
of the passing of the radionuclide in the various organs
of the plants.
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Table 1.- Agrochemical characteristics of the examined soils

Tabnuna 1 ATpoXuMHUYEeCcKH XapaKTePUCTUKN Ha N3CICIABAHUTE TIOYBH

Soil types /FAO pH Humus Ca+ Mg Ca K,O 2<0.01
KCl % Meq.100g™ Meq.100g”"  Mg.100g™ mm
Fluvisols 5.1 0,58 8,3 7,45 23,2 22,9
Orthic Luvisols 3.8 1,46 14,0 12,80 20,0 43,0
Tf 035
03

0,25
0,2
0,15
0,1

0,05

Cs-134  Cs-134+K  Cs-134+Ca Cs-134 +0,1 Cs-134 +
mg EDTA 0,05 mg
EDTA

Fig. 1 Transfer factors into the Fluvisols
®ur. 1 dakTop Ha TpaHCeEp MPH ATyBUAITHO-TUBAIHA ITOYBA

Tf 0,35
0,3
0,25
0,2
0,15
0,1
0,05
0

Cs-134  Cs- Cs-  Cs-134+ Cs-134 Cs-134

134+K 134+Ca 1mg +0,1 mg +0,05

EDTA EDTA mg

EDTA

Fig. 2 Transfer factors into the Orthic Luvisols
Our. 1 daxrop Ha TpaHchep P CHUBA TOPCKA MTOYBA
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RESULTS AND DISCUSSION

As the main goal of these studies is the development of
methods for the decrease of the transfer of cesium from
the soil into the vegetation production, the impact of
potassium, calcium and EDTA or ethylenediaminetetr
aacetic acid over the accumulation of cesium from the
soil into the plants was researched. For the purpose the
following quantities of these elements: - potassium, as
K,SO, respectively 444 mg kg soil, calcium as CaCO,
— 26,8 mg.kg"' soil, EDTA was input in three variants
—per 1 mg.kg' soil, 0,1 mg.kg' and 0,5 mgkg"' soil
were placed into the soils simultaneously with the
radionuclide.

Fig. 2 and 3 represent the transfer factors characterizing
the migration of radio cesium from the soil into the
plants.

As it is seen from the results presented, the input of
potassium, calcium and EDTA in the Orthic Luvisols
significantly decreased the input of Cs-134 into the
pepper plants. The highest effect has the input of 1 mg
EDTA kg' soil — Tf decreased by 94%. The input of
calcium results in the decrease of Tf by 90 %, and that
of potassium and the lower concentrations of EDTA (0,1
mg.kg"' and 0,5 mg.kg™' soil) - by 88%.

In the Fluvisols the highest effect has the input of
potassium into soil — the transfer factors decrease by 58
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%, in relation to plants with the input of potassium this
percentage is 29, whilst the input of EDTA decreases Tf
by 8 and 18 % respectively.

The following conclusions may be drawn from the
obtained results:

- The coefficients of transfer in plants grown over are
comparable with those in the Orthic Luvisols

- The accumulation of radio-cesium with input of
potassium, calcium ETDA in the Orthic Luvisols notably
decreases - Tf decreases by 80 — 90 %.

- In Fluvisols the input of potassium into the soil has the
highest effect.
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