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ABSTRACT

Pot experiments were carried out with three triticale cultivars spread in Bulgaria - Rakita, TC-210, AD-7291. The
plants were grown on two soil types representative for our country - luvic phaecozem /FAO and dystric planosol /FAO.
The soil was contaminated with the radionuclide Cs- 134.

It was established that the radiocesium is accumulated unevenly in the different plants parts. The highest Cs-134
concentration was found in the leaves and lowest in the seeds.

There are differences in the accumulation of Cs-134 in the plants depending on the soil type on which they were
raised. It was determined that the uptake of the radionuclide from plants raised on dystric planosol soil was more
intensive with comparison with those raised on soil luvic phacozem. The highest level of accumulation of the radio Cs
was established in cultivar Rakita, and the lowest - in cultivar TC-210 for the two soil types.
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PE3IOME

[IpoBenenu Osixa BereTallMOHHM OIUTH C TPU OBITapCKU COpTa TPUTHKAJE, pasnipocTpaneHu B brirapus — Pakura,
TC-210 u An-7291. Pacrenusita 0sixa OTIVIEAaHH IIPH KOHTPOJIHMPAHU YCIIOBHS Ha JIBE NPEICTaBUTEIHU 32 CTpaHaTa
MOYBEHU Pa3IMYMsl: U3TYKEH YEPHO3EM U KaHEJIEHO MOA30JIMCTa M0YBa, KOHTAMMHUPAHU ¢ paauoHykiauaa Cs-134.
OnurHuTe pacteHus Osixa npuOpaHu BbB (paza mbiHa 3psutoct. Ha Bb3ayIIHO-CyXara pacTuTeliHa Maca 0€ U3BbpILEHO
rama-CreKTpoOMETpUpaHe ¢ MHOTOKaHAaIHa aHaJIM3aTopHa cuctema “KanOepa” ¢ repMaHUEB IETEKTOP.
Koncratupano Oe, ue chlecTBYBarT pasjiMuusl NpU HATpylBaHETO Ha ne3uil 134 B pacTeHHsTa B 3aBHCUMOCT OT
MOYBEHHS THIT Ha KOWTO ca oTnienanu. Hail-BUCOK KoeHIMEHT Ha HaTpyIlBaHE € OTOessI3aH B JIMCTHATa Maca Ha
H3CIe/IBAaHUTE COPTOBE M NPH JBaTa IMOYBEHU TUIIA, a HAll-HUCBHK B 3bPHOTO. CpaBHUTEIHO Hali-BHCOKA CTEIEH Ha
HATPYIIBAaHEC HA paauole3us ¢ orOens3aHa mpu copT Pakura, a Hah-uucka mpu copT TC-210 u 3a nBeTe MOYBEHU
pazauuusl.

KNO4YOBWU OYMU: HaTpynBaHe, Cs-134, nouBm, pagMoHyKnuau, TpUTMKane, KoeoMUUEHT Ha HaTpynBaHe.
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DETAILED ABSTRACT

Plant growth experiments were carried out under
controlled conditions with two different characteristic for
Bulgaria soil types: luvic phacozem and dystric planosol.
The soil was contaminated with an aqueous solution of
Cs-134 with activity 1.35 MBq/per pot. The research was
carried out with 3 cultivars of triticale, spread in Bulgaria:
Rakita, TC-210, AD-7291. After the germination of
the plants in each pot were left 20 normally developed
plants. During the vegetation period the plants were
treated with mineral fertilizers, in accordance with the
respective standards for the experimental soil types. The
process of vegetation till full ripeness lasts for 90 days.
The epigeous parts of the plants (leaves, stem, seeds)
were checked with a multi-channel gamma spectrometer
CANBERRA with a Ge detector with effectiveness of 20
% and measurement error less than 10 %.

For the correct determination of the transition of the
radionuclide from the soil to the plants a “Transfer
factor” was introduced. The transfer factor expresses
the relationship between the radionuclide activity in 1 g
epigeous plant tissue and 1 g soil.

The present investigation was undertaken to study the
transfer and accumulation of the radionuclide Cs-134 in
the vegetative and reproductive plant tissues of different
cultivars of triticale, spread in Bulgaria. Two soil types
characteristic for Bulgaria were used for the research.

It was established that there were differences in the
accumulation of Cs-134 in the plants depending on the
soil type on which they were raised. It was determined
that the uptake of the radionuclide from plants raised on
dystric planosol soil was more intensive with comparison
with those raised on soil luvic phacozem.

The highest transfer factor was detected in the leaf tissue
of the researched cultivars for the two soil types, and the
lowest - in the seeds.

The highest level of accumulation of the radio Cs was
detected in cultivar Rakita, and the lowest - in cultivar
TC-210 for the two soil types.

INTRODUCTION

The accumulation of radionuclides via the root system
depends on the species, as well as the cultivars,
characteristics of the plants ([3}; [5]). According to the
content of Cs-134 in the economically important parts of
the yield, the crops share 94 differences ([1]; [6]). The
variations of the different cultivars of the agricultural
crops with respect to the concentration of radionuclides
can be from 2 to 4 times ([9]). Dispersion ([2]) and the
soil type and its physico-chemical characteristics exerts
strong influence on the penetration of the radionuclides
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in the plants ([7,10]).

The present investigation was undertaken to study the
transfer and accumulation of the radionuclide Cs-134 in
the vegetative and reproductive plant tissues of different
cultivars of triticale, spread in Bulgaria. Two soil types
characteristic for Bulgaria were used for the research.

MATERIAL AND METHODS

Plantgrowth experiments were carried outunder controlled
conditions with two different characteristic for Bulgaria
soil types: Iuvic phacozem / FAO and dystric planosol
/ FAO. The mineralogical and chemical characteristics
of the studied soils are given in Table 1. The soil was
contaminated with an aqueous solution of Cs-134 with
activity 1.35 MBgq/per pot. Pots with capacity of 5 kg
were used for the experiment and it was repeated 4 times.
The research was carried out with 3 cultivars of triticale,
spread in Bulgaria during the studied period: Rakita, TC-
210, AD-7291. After the germination of the plants in each
pot there were left 20 normally developed plants. During
the vegetation period the plants were treated with mineral
fertilizers, in accordance with the respective standards for
the experimental soil types. The humidity of the soil was
kept 60-70 %. The process of vegetation till full ripeness
lasts for 90 days. The experimental plants were gathered
in the phase of full ripeness. The epigeous parts of the
plants (leaves, stem, seeds) were checked with a multi-
channel gamma spectrometer CANBERRA with a Ge
detector with effectiveness of 20 % and a measurement
error of less than 10 %.

For the correct determination of the transition of the
radionuclide from soil to plants a “Transfer factor” was
introduced. The transfer factor expresses the relationship
between the radionuclide activity in 1 g epigeous plant
tissue and 1 g soil.

RESULTS AND DISCUSSION

The results of the analysis of the studied cultivars triticale,
raised on soil luvic phaeozem are shown on Fig.1. They
show considerable difference in the radionuclide’s content
in the different parts of the plant. Among all the studied
cultivars, the greatest accumulation was detected in the
leaves. The activity of the radio Cs in the leaves was
about 4 times greater than that in the seeds and three times
greater than that in the stems. The results showed that in
comparison with the other examined cultivars, cultivar
Rakita had the strongest ability to accumulate radio Cs.
There was not a significant difference in the accumulation
of Cs-134 in the seeds of the different cultivars but it
reached up to 30 % for the leaves. The greatest value of
the transfer factor in all the plants’ tissues was expressed
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in cultivar Rakita. The lowest level of accumulation of
Cs-134 per unit of epigeous plant tissue was registered
in cultivar TC-210 with transfer factor in the seeds, stem
and leaves 0.021; 0.026; 0.076, respectively.

The results from the analysis of the same cultivars triticale
raised on soil dystric planosol are shown on Fig. 2. They
show more intensive uptake of the radio Cs in comparison
with those raised on soil luvic phacozem. This is due to
the specific physical and chemical characteristics of the
dystric planosol soil. It has a lower capacity of absorption
and therefore transfers greater quantities of Cs to the plant.
The impact of the humus and pH level of the soil is similar.
The mechanical composition of the soil is very important
for the uptake of Cs-134, as well. The plants raised on
dystric planosol soil acquire greatest accumulation of
the radionuclide in the vegetative organs, mainly in the
leaves. The comparison between the different cultivars
with respect to the content of radio Cs in the leaves of
the experimental plants shows differences up to 37 %,
and in the stem about 22-28 %. Cultivar Rakita shows the
highest level of accumulation. It has the highest transfer
factor (0.399 for the seeds; 0.466 for the stems; 1.537 for
the leaves). Cultivar TC-210 shows the lowest level of
accumulation.

According to many research-workers the cultivar
differences with respect to the accumulation of the
radionuclide can be explained only with the genetic

factors, determining the metabolism peculiarity, valid
for all phases of the ontogenesis ([9]). The differences
in the content of Cs-134 in the separate plant organs are
connected with the peculiarities of the discrimination
of this element during its movement in the plants and
its redistribution during the ontogenesis period ([8]).
The obtained results are in accordance with Guljakin’s
Judinceva’s and other research-worker’s statement
([4]), that in the movement of the radionuclides in the
above-soil organs of the cereal crops there is observed a
common regularity — their accumulation occurs mainly in
the vegetative organs.

CONCLUSIONS

1.There are differences in the accumulation of Cs-134
in the plants depending on the soil type on which they
were raised. It was determined that the uptake of the
radionuclide from plants raised on dystric planosol soil
was more intensive in comparison with those raised on
luvic phaecozem soil.

2. The highest transfer factor was detected in the leaf
tissue of the studied cultivars for the two soil types, and
the lowest - in the seeds.

3. The highest level of accumulation of the radiocesium
was found in cultivar Rakita, and the lowest - in cultivar
TC-210, for the two soil types.
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Figure 1: Accumulation of Cs-134 in different cultivars of triticale, raised on luvic phaecozem soil.
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Figure 2: Accumulation of Cs-134 in different cultivars of triticale, raised on distric phanosol soil.

Table 1: Agrochemical characteristics of the studied soils.

pH Humus Ca K,0 Sorption capacity T,
Soil type KCI % meqv/ mg/100g meqv/100g
100g soil soil soil
exchange
Luvic
phaeozem 5,20 3,55 23,99 28,19 33,70
Dystric
planosol 3,82 2,72 9,27 20,00 23,10
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