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Abstract. The natural radioactivity of the ground is variable in different places and is

dependent on the cosmic and environmental factors. Regarding on the vegetation
radioactivity, each species absorbed in a different manner, the radionuclides from the

environment. In these researches were performed investigations in 17 places from

Romania (14) and in Slovak Republic (3), on the soil and on the plants from the

cosmopolite group, Taraxacum officinale. Also, were established the cytotaxonomical
features (at the leaf level) of the plants from different populations (genotypes), as well

as the correlations between the radionuclides concentration in plant and in soil. The

results suggest that the Taraxacum officinale plants, present the particularity to

absorbed both the radionuclides from soil, and from the air. Also, their radioactivity
manifests a good correlation with the ground radioactivity. Thus T officinale can be

used as an indicator species for the investigations of the environment radiotoxicity.

There was analysed also the peroxidase isozymes fractions from the leaves,

revealing a correlation between their number and the Be-7 amount.

Key words: Taraxacum officinale, cytotaxonomical features of the leaves, soil and

plant radioactivity.

Introduction

The individual is subject to natural and artificial radiations. As irradiation

sources situated in the outside organisms, are extraterrestrial sources (cosmic

radiation), and terrestrial sources, determined by the radionuclides from soil, air,

water and some build matter. The intensity of the cosmic radiation is especially

dependent on altitude, having a similar value at sea level, around the globe.

Natural radioactivity of the soil, is due especially to natural radionuclides series of

U-238, U-235, Th-232, K-40. The natural radionuclides are present in all rocks and

soils types, as well as in surface and underground waters. The natural

radionuclides are not uniform distributed on the Terra surface. The natural

radioactivity of the air, is generate (in generally) by the descends of short life

descendants of the radon and thoron isotope and by the radionuclides formed by

interaction with the atmosphere of the cosmic radiation (Chioşilă et al. 1994). The

radionuclides from water are similarly with those from the soil. The natural

radioactivity of the vegetation, is dependent by the environmental factors, the

components of vegetation a/o. Different species present a different capacity to

absorbes different radionuclides from soil, water or air. Until present did not exist a
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species as radiobiological indicator in the study of the natural radioactivity. This

species, must be cosmopolite, generally spread in different biotopes on a great soil

surface, with the capacity to absorb the radioisotopes from soil, water and air. In

the present paper, we analysed the radioactivity in soil and in Taraxacum officinale,
in different places and biotopes in Romania (14 stations) and in Slovak Rep. (3

stations). The correlations between the analysed features were analysed.

Material and methods

The investigations were performed in 17 populations from the Taraxacum

officinale group, which vegetate in different places and biotopes in Romania (14)
and in Slovak Republic (3). Taraxacum officinale Web., contain numerous

perennial species, met in disturbed ground, meadows and woods (Richards and

Sell 1977). The plants and soil samples were harvested from different ecological

regions. Romania: Bechet - dam near the Danube valley, Calopăr - plain region,

near forest; Cluj-Napoca - natural lawn near city; Craiova A - airport; Craiova В -

lawn in Botanical Garden; Dăbuleni - sandy soil in scientific reservation; Domneşti -

lawn in a submountain region; Drăgăşani - lawn in vineyard; laşi - natural lawn

near city; Gighera - plain, saltines' ground; Motru - lawn in a hilly region; Piatra-

Neamţ - lawn in a sub-Carpathian region; Timişoara - plain; Târgu Jiu - lawn in the

hilly region. Slovak Republic. Arboretum A and Arboretum В - two distinct regions

in Arboretum Mlynany; Nitra - lawn in a hilly region. The plants were harvested at

maturity (at flowering), from the natural biotopes (without human intervention in the

last 10 years). There were established the cytotaxonomical features of the leaves:

leaf size (length and width), epidermic cells' size (length and width), stomata's size

and density on the both faces of the leaves. The radionuclides concentration in the

soil and the plants, was effected through gamma spectrometry of high resolution,

using the standard method (Duggan 1988). To be establishment of the plant

adaptation at different environment conditions and at different stress factors, was

recorded the plants (leaves) content in peroxidase isozymes, through

electrophoresis in thin layer of agarose. Was analysed the EC 1.11.1.7 peroxidase

type, being determined the fractions' number and their percentage amount from the

total peroxidase content from leaves.

Results and discussions

Biometrics features of the leaves. The morphological features of the plants were

dependent on the native origin. Thus were recorded differences between the

leaves' size, especially in their length (Table I). Great differences recorded in the

leaf size at different populations, are due both under the influence of environmental

conditions, and the appartenance effect of the 7. officinale plants at different

genotypes from this group. Between the leaf size (length or width) and 7. officinale

population, was recorded a significant positive correlation. The effect of the

ecological conditions on the leaf size, is evidently in the populations from the

saltine's ground; or from the places with a reduce precipitation level (Calopăr,
Craiova-airport), in comparison with these originating from the regions with a

normal precipitation level.
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Table I - The leaves biometrics values in different Taraxacum officinale populations

'Craiova - BG = Botanical Garden of the Craiova University

The analysis of some cytotaxonomical features of the leaves (epidermic cell

size, stomata's size and density; Tables II - V), point out the big differences

between the analysed populations. The analysis of the epidermic cells' size (length

and width), reveal that, in generally, the epidermic cells are bigger on the lower

epidermis, in comparison with the values recorded on the upper epidermis (Tables

11, IV).

The recorded values for the stomata's length did not present significant

differences for a genotype (population), between the two faces of the leaf (Tables

111, V). Regarding to the stomata's density, were recorded significant correlations,

Table II - Biometrics values of the epidermic cells from the lower epidermis in some

Taraxacum officinale populations

Tabl eaves lomei ncs va ues in di 'erent Taraxacum officinale popu ations

Leaves len Ith mm Leaves width mm)
Population

x±s- s% x± s- s%

Calo •ar 76.06 ± 4.33 22.74 12.50 ±0.89 28.32

Clui-Na 177.48 ±7.01 27.92 11.40 ±0.69 43.01

Craiova-Ai »ort 130.01 ±5.54 16.50 19.32 ±1.86 37.31

Craiova - BG* 87.84 ± 4.89 24.91 13.75 ±1.09 35.50

Domne: ti 154.75 ±5.69 25.45 19.36 ±1.68 26.96

Drăi ;ani 110.88 ±3.96 13.82 10.75 ±0.60 21.62

Gi hera 26.13 ±1.28 19.61 5.83 ± 0.56 37.16

ta .i 155.50 ±5.69 25.91 9.88 ± 0.75 53.83

Motru 92.50 ± 8.83 30.20 13.20 ±0.91 21.66

Timi iară 148.70 ±4.17 12.53 20.00 ± 1.09 24.42

Таг u-Jiu 156.08 ±7.32 20.96 20.44 ±1.54 33.67

Arboretum - А 130.13 ±6.53 19.42 18.50 ±1.09 22.84

Arboretum - В 140.00 ± 7.34 23.42 18.86 ±1.12 26.64

Nitra 201.66 ± 8.84 19.59 22.19 ±1.73 34.78

araxacum oi Kinatfe popu ions

Population Cells len Ith Cells width

x± s- s% x ± s- s%

Bechet 70.96 ± 2.83 19.88 34.35 ±1.70 31.53

Calo »ăr 93.28 ± 2.54 17.46 56.08 ± 2.36 26.58

Cluj-Na 107.44 ±3.28 19.24 46.92 ±1.94 26.37

Craiova - BG 80.42 ± 2.49 19.62 40.16 ±1.35 21.29

Dăbuleni 52.40 ±1.34 16.20 29.28 ± 1.48 31.20

Domne: Л\ 84.68 ± 2.75 20.55 46.46 ± 2.07 28.22

la i 89.43 ± 2.01 14.84 46.20 ± 1.52 20.86

Motru 97.80 ± 4.57 25.59 52.80 ±1.75 18.17

Piatra- Neamt 76.22 ±2.12 17.62 52.40 ±1.84 22.22

Timi iară 95.64 ± 2.95 19.54 49.32 ± 2.20 28.23

Tan u-Jiu 47.94 ±1.86 24.56 30.14 ±1.01 21.24

Arboretum - A 103.90 ±1.79 10.93 63.00 ±1.80 18.04

Arboretum - В 100.40 ±2.92 18.39 62.00 ± 2.51 25.56

Nitra 103.60 ±2.67 16.33 63.36 ± 2.66 26.64
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both between analysed genotypes, and between the two faces on the leaf (Tables

111, V). Between the epidermic cell size (Iwength or width) and the stomata length
was recorded a positive distinct correlation on the both faces of the leaf. Between

the stomata's length and the epidermic cell length exists a negative correlation,

significant on the lower epidermis and distinct significant on the upper epidermis.

- Biometrics values of the stomata cells from lower epidermis at different

Taraxacum officinalis populations

- the lost data.

The differences recorded between the analysed populations of Taraxacum

officinale, regarding the cytotaxonomical features of the leaves, can have two

causes: (a) a different degree of adaptation at the environment conditions, or (b)

genetic differences between the groups of T officinale present in the different

analysed populations.

The radionuclides content in soil and plant. Was establish the content in

radionuclides from soil and plants in different stations. The analysis of the soil

radioactivity, reveal great differences between the analysed proofs, K-40 and Cs-

-137 being present in the all stations (Table VI). The great values were recorded for

the radionuclide K-40, which is a primary natural radionuclide with a great
abundance in the ground. The values recorded in different stations were very

different. Also are meet some secondary natural radionuclides formed by

disintegration of uranium and thorium, with a different radiotoxicity: very radiotoxic

(Ac-229) or with a high radiotoxicity (Pb-214 and Bi-214). The radionuclides Cs-

-137 and Cs-134 are result after the human activity. Similar to K-40 radionuclide,

Cs-137 was meet in the all analysed station, while the Cs-134 radionuclide only in

the industrialised area or near the Danube valley (in the region of the Kozlodui N.P.

Plant) radionuclide result by the human activity is Cs-137 and Cs-134.

Table III

Po lulation Stomata len th Stomata densit no./mm

x ± s- s% x± s- s%

Bechet 37.16 ±0.65 9.31

Calopăr 50.22 ± 0.73 9.18 168.79 ±3.94 14.77

Clu i-Na loca 45.54 ± 0.50 6.96 128.02 ±5.73 28.32

Craiova - BG 41.28 ±0.60 9.26 203.82 ± 7.62 23.64

Dăbuleni 33.14 ±0.52 10.52

Domneşti 43.07 ± 0.55 8.13 222.93 ± 7.52 22.13

laşi 40.40 ± 0.65 10.18 252.39 ± 5.69 14.26

Motru 41.52 ±0.46 6.95 92.68 ± 3.45 24.21

Piatra-Neamt 39.36 ± 0.54 8.67 214.65 ±7.73 22.79

Timişoara 37.80 ± 0.47 7.79 181.53±6.16 21.46

Tar u-Jiu 32.74 ±0.61 11.85 399.68 ± 25.90 21.49

Arboretum - A 55.20 ± 0.63 7.61 143.31 ±3.75 14.35

Arboretum - В 42.50 ± 0.57 7.34 131.31 ±4.14 17.57

Nitra 48.08 ± 0.26 3.49 134.07 ±4.76 23.01
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Biometrics values of the epidermic cells from the upper epidermis at

different Taraxacum officinale populations

The analysis of the plant radioactivity, reveal the very interest aspects (Table

VII). In the all stations in the plants were met in a great quantity K-40 and Be-7,
and in a small quantity Cs-137. Accidentals were present Pb-214, Ac-226 and Bi-

-214. These elements are present in plant as in the soil (Tables VI, VII). As a

general rule, between the plant radioactivity and their content in beryllium (Be-7

radionuclide) is a positive correlation, because the Taraxacum officinale plants

absorbed this radionuclide from air. Thus, at Arboretum Mlynany, Slovak Republic,

total 1435.18 Bq/kg total radionuclides in plant, from which 384.17 Bq/kg for Be-7;

Domneşti-Argeş, Romania, 866.15 Bq/kg total radionuclides in plant and 458.53

Bq/kg for Be-7 a/o.

Also, between the stomata's density on the leaf surface and the plant content in

Be-7 radionuclide, is a good positive correlation. In Dăbuleni area (Romania) on

the Danube valley, in close neighbourhood of Kozlodui N. P. Plant (Bulgaria), the

plant radioactivity is high, although the soil radioactivity is moderate. This

phenomenon is determined because Taraxacum officinale plant absorbed Be-7

radionuclide from air. Must be mentioned as Be-7 is a radionuclide produced by
cosmic radiation, and their presence in the plant points out that T officinale

absorbed this radionuclide from air. Thus, Taraxacum officinale can be used as

indicator plant of radiotoxicity.

The isoperoxidase fractions. The numbers of isoperoxidase fractions and their

percentage amount (from total peroxidase content in leaves) are presented in

Table 8., the A-cathodic fractions being characteristic for a population. The

cathionic fractions number, especially the A-fractions of the peroxidase are implied
in the leaf development. Thus, between the number of A-fractions and the leaf size

was recorded a positive correlation, very significant for the leaf length and distinct

significant for the leaf width. The number of the A-cathodic fractions is enhanced

together with the enhanced in K-40 in plant. The big concentration of Cs-137 from

plant, determine the forming of the E isoperoxidase anodic group and domino of

Table IVable IV Biometrics values of the epidermic cells from the upper epidermis at

ifferent Taraxacum officinale populations

Population Cells len Ith Cells width

x± s- s% x ± s- s%

Bechet 49.54 ±1.28 16.13 25.12 ±0.50 12.37

Calo »ăr 73.00 ± 2.03 17.61 46.91 ±1.33 17.97

Cluj-Nai 80.54 ± 2.55 19.82 46.04 ± 1.75 24.08

Craiova - BG 63.12 ±1.71 17.10 38.56 ±1.42 23.23

Dăbuleni 41.70± 1.10 16.65 21.84 ±0.94 27.24

Domne: ti 73.20 ±1.96 16.93 41.80 ±1.56 23.54

la ,i 93.44 ± 2.52 16.33 53.84 ±1.75 20.51

Motru 93.10 ±2.50 16.99 55.14 ±1.93 22.19

Piatra-Neamt 97.80 ± 3.41 19.09 55 00 ± 1.83 18.27

Timi ara 90.96 ± 3.03 21.07 48.40 ± 2.06 26.90

Tân u-Jiu 49.00 ± 1.35 17.42 29.46 ±1.04 22.40

Arboretum - A 93.5 ± 3.03 20.48 53.56 ±1.48 22.92

Arboretum - В 86.96 ± 2.75 20.06 53.40 11.69 20.04

Nitra 118.50 ±3.82 20.40 62.78 ± 2.72 27.41
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the В cathodic group. The accumulation of the Be-7 in plant, determine the

enhanced of the D anodic fraction percentage.

- Biometrics values of the stomata cells from upper epidermis at different

Taraxacum officinale populations

- the lost data.

-Soil radioactivity (in Во/kg soil) in the places of the Taraxacum officinale

population

Table VI

Table V

Poi ulation Stomata len Ith Stomata densi no./mm

x± s- s% x± s- s%

Bechet 35.05 ± 0.46 8.39

Calo iar 45.87 ± 0.53 7.38 97.77 ± 4.75 26.62

Cluji-Na 45.76 ± 0.54 7.49 90.61 ± 4.68 32.70

Craiova - BG 41.28 ±0.76 11.62 179.52 ±7.76 20.28

Dăbuleni 31.12 ±0.26 5.26

Domne ;ti 40.96 ± 0.63 9.73 196.69 ±1.05 20.69

la .i 46.84 ± 0.51 6.93 93.95 ± 4.53 30.46

Motru 44.00 ± 0.61 7.64 113.06 ±4.36 21.12

Piatra-Neam 44.70 ± 0.67 8.27 133.76 ±4.89 16.34

Timi tara 39.44 ± 0.52 8.40 137.90 ±7.22 30.13

Tân u-Jiu 31.64 ±0.24 4.79 342.20 ± 6.69 12.36

Arboretum - A 39.67 ± 0.58 7.69 187.89 ±7.08 16.86

Arboretum - В 42.99 ± 0.69 8.80 86.78 ± 5.04 31.84

Nitra 49.52 ± 0.30 3.87 78.03 ± 3.97 35.94

île VI - lioai IVI in ;g soi in ti epl laces ol araxacum oi iernai

ulation

Station Radionuclides

Cs-137 Cs-134 K-40 Pb-214 Ac-223 Bi-214

Bechet 88.28 3.50 850.00

Calopăr-1 28.04 620.86

Calo »ăr-2 164.84 1092.00

Cluji-Na 167.77 792.46 25.31

Craiova-Ai »ort 29.42 750.00

Craiova - BG 135.24 5.84 453.25 17.65 26.02 9.70

Dăbuleni 110.00 2.15 834.80

Domn iti 81.37 977.47

Dră ani 38.27 606.46

Gi hera 116.00 498.00

la J 8.2 471.25 18.99

Motru 203.81 14.85 551.13

Piatra-Neam 151.05 846.00

Tân iu-J iu 212.46 4.45 735.96 18.37 34.27

NJtra 26.72 1120.00
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- The radionuclides content in different Taraxacum officinale populations

(in Bg/kg)

Conclusions

Taraxacum officinale represent a cosmopolite group, being spread in different

biocenosis from plain at mountain area. The leaves' shape and their size, present a

great variability between different populations from different geographical regions.
The A-fractions of the peroxidase are implied in the leaf development, the

recorded correlations between the number of A-fractions and size leaf being

positive very significant (length) or positive distinct significant (width).

The cytotaxonomical features of the epidermic cells present also a great

variability between the analysed populations. These differences indicate both the

adaptation degrees at the environment conditions, and the genetic differences

between the analysed populations (genotypes).
Were recorded correlations between the radioactivity of the soil and of the

plants' radioactivity. In leaves are accumulate different radionuclides, both from soil

or water (Cs-137, Pb-214, Ac-226, Bi-214), as well as from air (Be-7).
Between the stomata's density on the leaf epidermis and the plant content in Be-7

radionuclide was recorded a good correlation. Because in leaves are accumulate

radionuclides from soil, water and air, Taraxacum officinale represents an indicator

species for the environment radiotoxicity.
Was recorded a correlation between the Be-7 amount absorbed from air and

the percentage of the D-peroxidase fractions from the plants.

Between the concentration of the radionuclides in the plant and the number and

the percentage of the isoperoxidase fractions was recorded a correlation, as result

of the plant adaptation at the environment conditions.

Table VII

itation Radionuclides activit

Cs-137 K-40 Be-7 Pb-214 Ac-226 Bi-214

Bechet 1.50 353.00 221.13

Calo >ăr 1.00 354.00 178.00

Cluj-Na 4.20 173.73 230.09

Craiova-Ai lort 1.25 168.00 334.54

Craiova - BG 10.95 300.54 280.09

Dăbuleni 0.90 224.00 509.49

Domneşti 1.28 406.34 458.53

Drăi ani 3.80 145.73 160.08

Gi hera 5.10 177.83 137.44

la ;i 12.5 262.43 195.87 22.27 38.5 29.25

Motru 8.1 420.00 489.34

Piatra-Neam 1.30 369.00 240.01

Timişoara 368.00 142.06

Tân U-JJU 0.30 341.40 223.42

Arboretum - A 627.25 187.90

Arboretum - В 0.01 1051.00 389.17

Nitra 0.20 428.00 182.00
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CARACTERISTICILE CITOTAXONOMICE ALE UNOR POPULAŢII DE

TARAXACUM OFFICINALE Şl RADIOACTIVITATEA MEDIULUI

Rezumat: Radioactivitatea naturală a solului este variabilă în diferite locuri şi este

dependentă de factorii cosmici şi de factorii de mediu. Referitor la radioactivitatea

vegetaţiei, fiecare specie absoarbe într-o manieră diferită radionuclizii din mediu. în

prezenta lucrare, au fost efectuate cercetări în 17 locuri din România (14) şi

Republica Slovacă (3), asupra solului şi plantelor aparţinând unui grup cosmopolit,

Taraxacum officinale. De asemenea, au fost stabilite caracteristicile citotaxonomice

(la nivelul frunzei) ale plantelor aparţinând diferitelor populaţii (genotipuri). în plus,

au fost stabilite corelaţii între concentraţia radionuclizilor din plantă şi sol.

Rezultatele sugerează faptul că plantele de Taraxacum officinale posedă

particularitatea de a absorbi atât radionuclizii din sol, cât şi pe cei din aer. De

asemenea, radioactivitatea lor manifestă o bună corelaţie cu radioactivitatea

solului. Astfel, Taraxacum officinale poate fi utilizată ca o specie indicator pentru

investigaţii asupra radioactivităţii mediului. Au fost de asemenea analizate fracţiile

peroxidazei de tip EC 1.11.1.7 din frunze, evidenţiindu-se o corelaţie între numărul

fracţiilor izoperoxidazice şi cantitatea de Be-7 absorbit din atmosferă.


