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Abstract. The radionuclide' content in soil and in a radiobiological plant, in some biotopes from

Tulcea district, is discussed. In plants, a high content of K-40, Be-7 and Cs-137 was recorded.

The radionuclide' content from soil was dependent of the station. In the places with a small alti-

tude near Danube river, a high content of Cs-137 was recorded (Cocoş, Saun and Cilic-Dere

monastery). In all stations the presence of the high toxic radionuclids as Ac-228 and/or Rn-226

was recorded, especially at the Cilic-Dere and Cocoş monastery, as well as in the DanubeDelta.

at Şontea channel. A significant correlation between the content of K-40, Rn-226 and Cs-137

radionuclids in soil, and the content of Cs-137, K-40 and Be-7 in the indicator plant. Taraxacum

officinale was found. On the other hand, between the different biotopes differences in the accu-

mulation of different radionuclids in plant and in soil were recorded.
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Introduction

The previously researches established that Taraxacum officinale is a plant that can be

used as radiobiological indicator, because it absorb the radionuclids from soil, water and air

(Comeanu et al. 1999, 2001). Also, the existence of some correlation between the radionu-

clids content from plant and soil was established (Corneanu et al. 1999, 2001, Dumitru et al.

1999). We determined the content in radionuclids in soil and in Taraxacum officinale popula-

tions in different biotopes from the Tulcea district. Also, we analysed the correlation between

the radionuclids' content in soil and in plant.

Material and methods

The vegetal and soil samples were obtained from different ecological zones, from the

unperturbed regions. The ecological regions were situated on the small soil (Predelta and

Danube Delta) or on high soil (Niculiţel and Tulcea hills and Babadag plateau).

The analysed places were situated in the Predelta alluvial plain, a moist region on the

Danube valley (Saun church, situated at 40 m altitude); the Danube Delta (Săraturile sand

bank, near Sfântu-Gheorghe village (0-5 m altitude), as well as a isle on the Şontea channel,

situated at 5-10 m altitude); Niculiţel hills which represent a continuation of the Macin

Mountains, with Cocoş monastery (situated on Cocoş hill, 249 m altitude) and Cilic-Dere

monastery (situated on Carpen hill with 317 m altitude); Tulcea hills (Tulcea town, an arid

region at 60 m altitude); Babadag plateau situated between Macin Mountains and Tulcea hills

in North and Casimcea plateau in South, a depression region with Babadag wood ("Sinaia

Dobrogei", 200 m altitude) and Enisala fortress (Enisala hill) in the East region of the

Babadag plateau (Cotes et al. 1975, Dihoru & Doniţă 1971) (Fig. 1).
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The radionuclids content in soil and in plant was established with the Duggan method

(atomic spectrophotometer, 1988). The determination of the radionuclids content was made

in July 2000, some months after the end of the war from former Yugoslavia. Also, the cyto-

taxonomic features of the leaves in Taraxacum officinale were established.

The correlation between the radionuclids' content in plant and in soil and some cyto-

taxonomic features was analysed with the WINSTAT program. The variance analysis was

performed with the ANOVA/MANOVA test.

Results and discussions

1. Taxonomical index at the leaves level in Taraxacum officinale

In all T. officinale populations, similar features of the analysed cytotaxonomic index

(size, disposition, shape) were recorded, suggesting their affiliation at the same systematic

group, and the uniformity of the environment in the region investigated (Table 1). The upper

epidermis is performed from polygonal long cells with 4-6 sides, with straight walls, with

edges sometimes rounded. The stomata, without substomatal chamber and annexe cells,

are disposed relatively ordered, on the epidermal cells long (on the nervure long). The lower

epidermis, presents an unregulated shape; near nervure are present in general, the polygo-

nal cells. The stomata without annexe cells and substomatal chamber are disposed unregu-

lated.

The mean biometrics features of the epidermal cells in

Taraxacum officinale populations from Tulcea district

* Not available data

The epidermis cells features (rounded edges), as well as the stomata disposal on the

both faces of the leaves, in a big number of the surface unit, permit an efficient exchange of sub-

stances, as well as the absorption of different substances from the environment atmosphere.

Also, an important role presents the leaves rosette disposition directly on the soil sur-

face, favouring the gases absorption dissolved in the pellicle liquid on the leaves surface.

2. The radionuclids content in the plant

The radionuclids content in the radiobiological indicator plant (T officinale) was estab-

lished from the harvested samples (Table 2). There are some particular aspects regarding

the radionuclids' content in different stations. Thus, the content in K-40 recorded a high value

in the plants harvested from Cocoş church and Sfântu-Gheorghe village (Săraturile sand

bank), while it was not detected in the population harvested from the Tulcea town.

On the other hand, the Cs-137 and Be-7 have been presented in all three analysed

populations, and Pb-214, Ra-226 and Ac-228 were met only in the plants from the Cilic-Dere

monastery (Table 2). The highest quantity of radionuclids was met for K-40 and Be-7 (the all

three places) and for Ra-226 (at Cilic-Dere monastery).

After their radiotoxicity, the radionuclids are distributed in four groups. From the iden-

tified radionuclid, Ra-226 and Ac-228 are distributed in the first group with a very high

Table 1

Feature «г e 'idermis Lower e lidermis

Cell length (/xm)

Cell wide (дт)

Stomata length (/xm)

Stomata density (number/mm")

56.42 49.00

23.00 24.67

29.42 28.25

220.81 331.21

Chloroplast number/stomata 19.27 19.00

Chloroplast number/epidermis cell * 6.13



The soil and the vegetation radioactivity in different biotopes in the Tulcea district 123

radiotoxicity, Pb-214 (similarly as activity with Pb-212) is in the second group with a high

radiotoxicity, and the Be-7 is present in the third group with a medium radiotoxicity. The K-

-40 radionuclid, met in a high quantity in the environment, is not distribute in any group of

radiotoxicity (Chioşilă et al. 1994).

Table 2 The content in radionuclids in some populations of Taraxacum officinale

(July 2000, in Bq / kg dry mass)

* Not detecting radionuclid

The normal limits of the variability of the K-40 radionuclid in vegetation are between

300-800 (Oncescu 1996). Also, for the spontaneous vegetation, Sonoc established that the

limit of variability for Cs-137 was of 1.5 -85 Bq/kg in the 1990 year (Oncescu 1996).

The quantity of radionuclids in Taraxacum officinale (a component of the spontaneous

vegetation) recorded higher values for the K-40 and presents variability in the natural limits

for Romania, for the Cs-137 radionuclid. In the both cases, these values are higher in com-

parison with the UNSCEAR measurement on the all Earth surface.

3. The radionuclids content of the soil in different biotopes

In all soil samples (Table 3) a high content in K-40 was recorded, frequently in Ra-

-226, and in some places of Cs-137 (Cocoş, Saun and Cilic-Dere monastery, all with an expo-

sure on the North-East direction). We mention also, that in the Danube Delta (Şontea chan-

nel) a relative high quantity of radionuclids was recorded, accumulated as a result of the war

from former Yugoslavia.
We mention as the mean values on the Earth for the radionuclids content are of 370

Bq/kg for K-40, 25 Bg/kg for Th-232 and U-228, a.o. (Chioşilă et al. 1994).

The normal limits of the natural radionuclids variation in soil (the concentration in

Bg/kg) are between 10-75 for Th-234 (U-238 series), 15-55 for Ra-228 (Th-232 series) and

300-800 for K-40 (Oncescu 1996). In the analyzed places from the Tulcea district, the con-

tent in K-40 radionuclid recorded values in the variation limits for this radionuclid in Romania

between 300-800 Bq/kg), but higher in comparison with the mean value for the all Earth sur-

face (370 Bq/.kg). Also, regarding the amount of Ra-226 radionuclid, were recorded higher

values in comparison with the normal limits of variation for this radionuclid (15-55 Bq/kg, for

Ra-228, with a similar activity with Ra-226).

Using the ANOVA/MA NOVA test, the significance of the correlations between the

content in different radionuclids in soil and in plant was analysed. Thus, a positive correlation

between content of K-40, Ra-226 and Cs-137 radionuclids in soil, and of Cs-137, K-40 and

Be-7 in the indicator plant, Taraxacum officinale was established.

Radionuclid Cilic-Dere Sfântu-Gheorghe Tulcea town

monastery

Be-7 215.46 ±25% 241.19 ±30% 294.00 ± 18%

K-40 1295 ± 2% 1923.78 ± 2% *

Cs-137 31.07 ±7% 6.14 ±28% 12.58 ± 18%

Pb-214 4.85 ± 7 % * *

Rn-226 123.78 ±32% * *

Ac-228 5.65 ±9% * *
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Table 3 The content in radionuclids in soil, in some biotopes from

Tulcea district July 2000, in Bq / kg soil)

*Not detecting the content in this radionuclid.

Tulcea district in the North of Dobrogea.

The locations for harvested samples, vegetation (■) and soil (A).

Fig. 1

Radionuclid/ K-40 Cs-137 Pb-214 Ra-226 Ac-228

Place

Babadag-wood

Cilic-Dere

417.9±2% 54.5±4% 16.73+7% 109.59±28% 38.99±8%

779.0±2% 97.0±5% 24.49±10% * 63.10±10%

Coco0 567.3±2% 209.9±2% 24.43±9% 98.49±43% 44.58+10%

Enisala 261.8±2% * 8.97±8% 85.7±27% 19.30+10%

Sfântu-Gheorghe 303.9+2% 29.2±15% 13.90±8% 105.68±26% 10.90±10%

a

ontea channel 597.3±2% 18.9±15% 21.83±10% 101.43±48% 56.23±19%

Saun 556.3±2% 142.9±3% 39.59±7% * 29.93±9%

Tulcea 285.3±2% 5.7±25% 28.26±10% 57.89±48% 33.95±8%
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Conclusions

In July 2000 we analyzed the radionuclids content in soil and vegetation {Taraxacum

officinale populations) in different biotopes from Tulcea district.

Some differences regarding the radionuclids concentration in soil and indicator plant,

between different places in Tulcea district, were recorded.

Regarding the morphological features (disposition in rosette shape of the leaves, at

the soil surface) and anatomical features of the leaves (disposition of the stomata on the both

face of the leaves, a/o), the plants from the T. officinale group absorbed the radionuclids from

soil, water and air, and they can be used as a radiobiological indicator.

A positive significant correlation between the content of Be-7 and K-40 radionuclids in

the plant leaves was recorded.

In all places, a high level of K-40, Ra-226 and Cs-137 radionuclids in soil, and in Cs-

-137, K-40 and Be-7 in the indicator plant, T. officinale was recorded.
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