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1. Phytoindication of the ecogenotoxic effects of vehicle emissions using pollen abortion test with native flora

Introduction/aims

This study aimed to evaluate the rate of genotoxicity caused by traffic
emissions at sites in the vicinity of roads and at sites near planned
highway construction using a pollen grain abortion assay with higher wild
plant species. This method provided a view of overall rate of investigated
environment contamination. The aim of this study was also to standardize
applied fytoindicator species and to find the regions of the most intensive
contamination of environment depending on the distance from the road.
Twelve species of native flora were analyzed.
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Fig. 1 Map of Martin town (Slovak republic) showing locations of sampling sites: 1. Tulip (below as T), 2. Kosuty (K) and 3. SNP
Cemetery (C) — 17,193 vehicles per hour, 4. Ring-road (R) — 14,859 vehicles/hour, 5. Dubna Skala (DS) — 14,784 vehicles/hour, 6. Vah
(V), 7. Biele Brehy (BB), 8. Sutovo (S) — 11,618 vehicles/hour; stationary sources of emissions: calandria and machine plant, PPS:

—

Sucany industrial area, ZOS Vrutky: machine plant.
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v oge A 13 T o Fig. 5 The results of percentage of pollen abortivity with + SEM in Salix caprea in ~ at the “Dubna Skala” site, with
R T 3.42 351 585 4.05 relation to distance from the road in different prevailing wind directions (blowing induction factor 3.48.

parallel to the road in Part A and away from the road in Part B). At the control site a
value of 3.9+1.1 was found.

T - Tulip, K — Kosuty, C — SNP Cementery, R — Ring road, B - blooming period (months).
* Statistical significance (P<0.05)
** Statistical significance (P<0.01)

IF, induction factor - pollen abortivity at the contaminated site/ pollen abortivity at the control site.

More details: This study was published in Polish Journal of Environmental Studies. 22(4): 1069-1076
For part B, analyzes were also performed during the highway construction and other sampling is planned after several years of
its start-up.

2. Bioindication of chemical elements deposition in the High Tatra mts. (Slovakia) based on Calluna vulgaris (l.) Hull; comparative levels

~ after the improvement of emissions
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Fig. 6 The most suitable bioindicator species -
Melilotus albus, Cichorium intybus and
Chelidonium majus (from the left).
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environmental contamination?
2. How do the emissions correlate with altitude?
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- * Indicates significance

s * each sample contained 10 randomly chosen stems from 3 to 5 plants
* samples were washed in distilled water and dried at 70°C
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=== The results of ordination analysis and correlation analysis show a positive significant

1987-1988 TN . O RS i <o

- o] , L q vbd s correlation of Pb, Fe and Cu (r=0.6320-0.9519) with rising altitude and negative significant
LOPPEFCAU USSP ies t CIL A liCARalEancsc a0 DAT AL . correlation of S (r=-0.7398) (Fig. 2). Due to reduced emissions the sulphur correlation with
AAS g rising altitude became positive not significant in 2011 (Table 2). In 1987-1988, Mo, Mn, Cr,

g Cd and Zn did not show any significant correlations with altitude. In 2011, Fe, Mo, Cr, Zn and
‘f Mn also showed no significant correlation with altitude. Pb and Cu retained a positive

ol b significant correlation with rising altitude (Table 2). There was a significant change
Jik 7 74 correlated to S. In 1987-1988 the highest S concentrations had been recorded up to 1300 m
S as.|. (>109.8 mg.100g-1 ), whereas in 2011, the lowest S concentrations were recorded at
2# these altitudes (<87 mg.100g-1) due to reduction of emissions. Despite the reduction of

% emissions, the accumulated heavy metals remain in the ecosystem for a long time and

* jron - Photometry method with sulphosalicylic acid
e sulphur and fluorine - gravimetric method.
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E 2011- XRF spectrometry [1, 2]

——

Soil samples

>

==

.

-‘

B "3
k N i .;,R ~ s - \m - ‘.N e > e —.‘.:
: - R R R L N TR

$ { "-‘,"v- - - "9. "n;

This study was published in Carpathian Journal of Earth and Environmental Sciences, 2014, | !
9(2):5-14
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Fig. 2 Principal component analysis (PCA),

Table 2. Correlation coeficients between heavy metals (including sulphur)
and altitude, 2011

biplot,

Conclusions

We have compared the data sets from 2 decades ago, at the height of
contamination, with recent contamination levels. Despite the fact, that industrial
plants have accepted measures to reduce emissions, in 2011 we have recorded
approximately the same elemental contents in the plant tissues in comparison with
1987-1988. Following SO2 contamination, the ecosystem has recovered after 12
only a few years, however the metal contamination was evident for a longer
period. Acceptable concentrations of emissions are mostly exceeded.
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