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ABSTRACT

Pot experiments with different triticale and oats varieties spread in Bulgaria were carried out. Three varieties of
triticale (Rakita, TC-210, AD-7291) and three varieties of oats (Obrazcov chiflik, W-!6 and W-17) were analized. The
plants were grown on soil type Dystric planosol /FAQ. The soil was contaminated with radionuclide **Cs.

It was established that the radiocesium is unevenly accumulated in the different parts of the plants. The highest '**Cs
concentration was found in the leaves and the lowest in the grains.

Variety differences of uptake of **Cs in investigated crops were established. The highest level of accumulation of the
radiocesium has been detected in triticale variety Rakita, and in oats variety W-17.

It has been determined that the uptake of the radionuclide by plants of the triticale is more intensive then that of by
the oats plants.

KEY WORDS: "*Cs, plants, variety, transfer factor.

PE3IOME

[TpoBenenu Osixa ChIOBU OIMUTH C PA3JIMYHNA COPTOBE TPUTHKAJIE U OBEC, PA3NIPOCTpaHeH: B brirapus. AHanu3upanu
Osixa 3 copta tputukane: (Pakura, TC-210, AJI-7291) u 3 copra oBec: (OOpa3noB uudummk 4, W-16 m = W-17).
Pacrenusita 6sxa oTIIIeIaHN BHPXY KaHEISHO TIOA30JIMCTa T0YBa, KOHTAMUHUPaHA ¢ PaTMOHYKIUAA 11e3uii-134.
Koucratupano 0Oe, 4e pajnole3us ce HaTpylBa HEPABHOMEPHO B Pa3IMYHUTE OPraHd Ha pacreHusiTa. Haii-Bucoka
KOHIICHTpalHs O¢ yCTaHOBEHA B JIMCTaTa, a Hall-HUCKA B 3bPHOTO Ha M3CJICBAHUTE KYITYPH.

VYcraHoBeHH OsiXa COPTOBH pasnyust B yCBOsiBaHETO Ha '*Cs oT m3cienBanute Kyntypu. Haii-Bucoka crernex
Ha HaTpyTMBaHE Ha paauoie3us 6e oTOeNnsI3aHo0 IpH TPUTHKAIIEe copT PakuTa, a mpu oBeca B copT W-17.
HabnronaBanu ca BUOBH pa3Iuyus IPU HATPYNBAHETO HA PAJHOHYKIUAA B M3CIEABAHUTE KyITypH. TPUTHKAICTO
MMa MmoaYepTaHa CroCOOHOCT Jja M3BJIMYA OT [MOYBATa M aKyMyJIHpa PaJroIe3Hsl B HaJ3eMHUTE OPraHu MO-CHIIHO OT
oBeca

KNOYOBW OYMMU: **Cs, pacTeHusi, copT, TpaHcepeH takTop

JOUWRNAL

Volume 7 (2006) No. 3 (413-416) 413



BINEVA, Tz., STANEVA, D., YORDANOVA, I.

PA3LUWPEHO PE3IOME

[IpoBenenu 6sixa CHAOBH OMUTH C PA3TUYHU COPTOBE
OBEC W TPUTHKANE, pa3MpocTpaHeHH B bwarapus.
Amnanusupanu 0sixa coprose oec: O0pasmnos unuk 4,
W-16 u W-17 u coptoBe Tputukaie: Pakurta, TC-210 u
AJI-7291. Pactenusita 0s1xa OTIIICIaHN BbPXY KaHEIEHO
MTOJ30JICTa I0YBA, KOHTAMHUHHpAHA C PaJAHOHYKIHIA
ne3mnii-134.  Excriepumenture 0Osxa 3alIOKEHH BBHB
BETETAIIOHHH CHOBE C BMECTUMOCT 5 Kg. MOYBA MPHU
KOHTPOJIUPAHHW YCIOBHUS. AKTHBHOCTTa Ha 1ie3uii-134
B mousara Ocmie 1,35 MBg/cha. OmuThT € mpoBeacH
B 4 moBropenus. Cieq MOHUKBAHETO HA ceMeHaTa Osxa
ocTaBeHH 10 20 HOPMAITHO Pa3BUTH PACTEHUS BbB BCEKH
cba1. OnUTHUTE pacTeHus Osixa OTIIeIaHu 10 (da3a IbaHa
3psutocT. Ha BB3IynIHO cyxaTa pacTuTenHa Maca (JIHcTa,
cTh0a 1 3bpHA) O€ U3BBPIIICHO FaMa-CIIEKTPOMETPUpaHe
C MHOTOKaHaJIHAa aHanmu3atopHa cuctema ‘“‘KanbGepa” c
repManueB eTeKTop ¢ 20% epeKTHBHOCT M Ipelika Ha
m3mepBaneTo mox 10%.

3a OleHKa Ha MNPEMHMHABAHETO Ha PAJAUOHYKIHIA
B pa3jIMYHUTE OpraHd Ha  pacreHusara  Oe
W3MONI3BaH KOe(DUIIMEHT Ha HATpyIBaHe”, W3pa3sBalll
OTHOIICHWETO Ha aKTUBHOCTUTE B 1g BB3AYNIHO cyXa
pacTtuTenHa Maca u 1g mousa.

OT nmony4eHuTe pe3yaTaTu NpH U3CICABAHUATA MOTaT Ja
Ce HaIpaBsT CIEAHUTE U3BOJIH:

1.1e3uii-134 ce pasnpeaens HEpaBHOMEPHO B pa3INIHUTE
OpraHu Ha pacTeHusTa. Haii- rosiMa aKyMmynamus uma
BbB BereTaTHBHATa Maca, a Hai-ciiaba B 3bpHOTO.

2. YCTaHOBEHU Ca COPTOBH Pa3IMyus PH HATPYIBAHETO
Ha pAaguole3dsi BbB BCHYKMA HAJ3CMHUA OpPraHUM Ha
U3CIICIBAHUTE KYJITYPH.

3. CpaBHHTEITHO HAil-BUCOKA CTCIICH HA HATPyIBaHE Ha
nesuii-134 6e orbenszaHo B TpuTHKaie copt Pakura u
oBec copT W-17.

4. YcTaHOBEHU Ca BUIOBU Pa3IHYHs IPU HATPYIBAHETO
HAa paJMOHYKIHIAa B W3CIeABaHUTE KynTypu. Ilo-
BHCOKH KOe(DHUIIMEHTH Ha TpaHCc]ep ca OTOeII3aHN IPU
TPHUTUKAIETO, KATO Pa3IMYUATA Ca HAl-CUITHU B JINCTHATA
Maca Ha M3CIJICIBAHUTE COPTOBE.

INTRODUCTION

There are data in literature about the influence of the soil
properties, the species and sort varieties of the plants
over the degree of assimilation of radionuclides [5]. The
cultures differ up to 94 times [1, 4] as far as cesium-134
content in the economically valuable parts of the crops
is concerned. The intersort fluctuations of the cultures
with regard to radionuclides concentration may be 2-4
multiple [5].
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The goal of the research conducted was to establish
the extraction and the accumulation of radionuclide
cesium-134 from contaminated soil in the vegetative
and reproductive organs of different varieties from some
cereal cultures.

MATERIAL AND METHODS

Pot experiments were carried out with different varieties
of oats and triticale, widely distributed in Bulgaria. The
following varieties were analyzed: of spring oats, cultivar
Obrazcov Ciflic 4, W-16 and W-17 and sorts of triticale:
Rakita, TC-210 and AI-7291. The plants were grown up
on dystric planosol soil (FAQO), contaminated with cesium-
134 radionuclide. The agro-chemical characteristics of
the investigated soil are indicated in Table 1. Dystric
planosol soil was selected for the experiments as the
factors of transfer with this type of soil are comparatively
higher than those in other soil differences [6].

The experiments were set in vegetation vessels with
capacity 5 kg. of soil under controlled conditions. The
activity of cesium-134 in the soil was 1,35 MBg/pot. The
experiment was carried out four times. After the growth
of the seeds 20 normally developed plants were left in
each vessel. Feeding up with mineral fertilizers and
maintenance of 60 to 70 % soil humidity were applied
during vegetation. The trial plants were grown up to the
phase of full ripeness. The air-dried plant material (leaves,
stems and grains) was analyzed by gamma-spectrometry
using multi-channel analyzer “Canberra” with germanium
detector (20% efficiency) and uncertainty less then 10%.
“Transfer factor” expressing the ratio of the activities in
1g air dry mass per 1g soil was used for the evaluation
of the passing of the radionuclide in the various organs
of the plants.

RESULTS AND DISCUSSION

The results of the analysis of the varieties of triticale under
research grown over soil contaminated with cesium-
134 are presented in Figure 1. Intense concentration
of the radionuclide in the vegetative organs, leaves
predominantly, is observed in all the variants. It is about
3 times bigger as compared with the stems and four times
bigger in comparison with the grains.

The intersort comparisons with regard to the content
of radiocesium in the leaves of the trial plants show
differences up to 37%, and in the stems of about 22-
28%. The comparatively strongest accumulation was
stated with Rakita variety. In it the transfer factors in all
plant organs are the highest / 0,4 for the grain; 0,47 for
the stems and 1,54 for the leaves /. Sort TC-210 with Tf
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Table 1: Agrochemical characteristic of the investigated soil.
Tabnuna 1: Arpoxumuyuecka XapakTepUCTHKA Ha M3CIIeIBaHATA TOYBA

. pH Humus Ca+ Mg Ca K,O 2<0.01
Soil type /FAO KCl % meq/100g meq/100g mg/100g mm
Dystric planosol 3,8 1,7 14,8 9,3 20,0 24,2
6
1,4
1,2
1 O Grains
0,8 H Stems
0.6 OLeaves
0,4
0,2
0
Rakita
AD-7291 TC-210

Fig.1: Assimilation of Cs-134 from different cultivars of triticale raised on soil Dystric planosol /FAO

®ur. 1: YerosBane Ha Cs-134 0T pa3nuyHu COPTOBE TPUTHKAIE OTIIICAAHN BHPXY KaHEJICHO MOA30JUCTA ITOUBa

Tf
0,35
0,3
0,25
0,2

O Grains
0,15

M Stems
0,1

OLeaves
0,05

W-17

Obrazcov
chiflik 4

W-16

Fig.2: Assimilation of Cs-134 from different cultivars of oats raised on soil Dystric planosol /FAO
®ur.2: YeposBane Ha Cs-134 oT pa3nIuyHu COPTOBE OBEC OTIVIENAHU BbPXY KaHEJIEHO MO/I30JIMCTa [T0YBa
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(transfer factor) in the grain, the leaves and the stems is
with the lowest levels of accumulation, respectively 0,25;
0,34; 0,97.

Figure 2 represents the data about the stage of radioactive
pollution with cesium-134 of 3 varieties of oats. The
obtained results indicate significant differences in the
contents of radio-cesium in the individual organs. In
this culture, too, in all trial variants comparatively high
accumulation of the radionuclide was stated in the
vegetative plant organs — leaves and stems. The content
in them is up to twice more in comparison with the grains.
The radionuclide is comparatively low in accumulating
in the grains for all researched sorts.

The differences in the content of cesium-134 in the
individual plant organs are probably connected with the
peculiarities of the movement this element in the plants
and its re-distribution in the ontogenesis period [3].

In this culture there are clearly expressed intersort
differences in the nuclide accumulation level - about 2-2,5
times. The highest accumulation per unit of dry material
is observed in variety W-17. The highest Tf levels are
also noted in it: 0,33 — for the leaves; 0,30 — for the
stems and 0,22 for the grains. The comparatively lowest
nuclide contents was established in variety W-16 with
Tf in the leaves, stems and the grains respectively 0,16;
0,11; 0,09. The variety differences in the accumulation of
radionuclides may be explained solely by genetic factors,
determining the specifics of metabolism, inherent to all
periods of ontogenesis [4].

The results obtained are in compliance with the statement
of Gouliakin, Udinceva and other authors [2], that at
transfer of radionuclides in epigeous organs of the grain
crops a general rule is observed — their accumulation
predominantly in the vegetative organs of the plants.
Comparing the results of the research with triticale and
oats carried out, specific differences are established with
regard to the accumulation of the radionuclide. Triticale
has an underlined capacity to take up from the soil and
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accumulate the cesium in the epigeous organs more
intensivly than oats.

CONCLUSIONS

1. Cesium-134 is unevenly distributed in the various plant
organs. The highest accumulation is in the vegetative
material and the lowest in the grain.

2. Variety differences were established in the accumulation
of radio-cesium in all epigeous organs of the researched
cultures.

3. The comparatively highest level of accumulation of
cesium-134 was noted in triticale Rakita sort and oats
sort W-17.

4. Specific differences were established in the
accumulation of the radionuclide in the researched
cultures. Higher coefficients of accumulation were noted
in triticale, the differences being the greatest in the leave

material of the researched sorts.
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