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ABSTRACT

The present study was carried out in three zones in Alexandria governorate [El-Ebrahimeya zone (traffic
zone), EI-Max zone (industrial zone) and Antoniadis Park (control zone)] during spring and autumn of
two the successive seasons 2015 and 2016 to evaluate the effects of phytoremediation using two different
species of shrubs as Nerium oleander and Pittosporum tobira plants on reducing the air pollution content
with heavy metal (lead, cadmium and zinc) in the three zones . Homogeneous seedlings of Nerium
oleander and Pittosporum tobira were planted individually in plastic pots (30 cm diameter) filled with a
mixture of sand and clay. Ninety plants were planted in three zones in Alexandria governorate (thirty
plants each zone).

First, we study the effect on the vegetative growth characteristics for both kind of shrubs (Nerium
oleander and Pittosporum tobira) which were (Plant height, No. of leaves, leaf area, leaves dry weight,
stem dry weight, stem diameter, root length, root dry weight) and the chemical analysis for the studied
kind of shrubs which were (N, P, K, concentration of chlorophyll content Index, total sugar content in
leaves and the three HMs (Pb, Cd, and Zn)).

Second, determination of heavy metals especially (Pb, Cd, and Zn) that were more spread in
Alexandria according to the previous study in soil samples and air samples that were collected from the
three regions under study (Antoniadis park, EI-Max, and El- Ebrahimeya). We determined the heavy
metals by using atomic absorption spectrophotometer for plants samples and soil samples by using
Inductively Coupled Plasma Spectrometry. The layout of the experimental design was a split-split plot
design with three replicates.

The results emphasized that the data showed the effect of different locations on vegetative growth on
Nerium oleander and Pittosporum tobira plants. In both seasons, Nerium oleander plants planted in
Antoniadis Park had the highest leaves, stem, and roots parameters in the first and second seasons,
respectively. While Pittosporum tobira plants planted in EI- Max had the lowest vegetative growth rate in
both seasons. The growth rate was also significantly affected by different periods during both seasons.
Accordingly, it can be seen from the data were significantly increased gradually in the autumn, While, the
lowest growth rate in the spring.

The results of chemical analysis for plant parts showed that the effect of different locations on lead,
cadmium and zinc content in plant parts. In both seasons, Pittosporum tobira plants that planted in El-
Max had the highest heavy metals content, while, Nerium oleander plants that planted in Antoniadis Park
had the lowest lead, cadmium, and zinc content in the first and second seasons, respectively. Chemical
analysis of heavy metals content in plant parts was also significantly affected by different periods during
both seasons. Accordingly, it can be seen from the data that heavy metals were significantly increased
gradually in the spring, while, the lowest heavy metals content (lead, cadmium, and zinc) in plant parts
was the autumn in the first and second seasons, respectively.

The results of chemical analysis for soils indicated that the effect of different locations on lead,
cadmium and zinc content in soils. In both seasons, the highest content of heavy metals was found in El-
Max region during autumn from Nerium oleander, while the lowest content of heavy metals in soils was
obtained in Antoniadis park during spring from Pittosporum tobira in the two successive seasons 2015
and 2016, respectively.

The results of chemical analysis for the leachates of parts of plants showed that the effect of different
location on lead, cadmium, and zinc in the leachates. In both seasons, the highest content of heavy metals
in the leachates of the parts of the plants was found in EI-Max region during spring, while the lowest
content of heavy metals was found in Antoniadis park during autumn in both season 2015 and 2016,
respectively.

Keywords: Nerium oleander, Pittosporum tobira, heavy metals (Pb, Cd, and Zn), Alexandria
governorate, air and soil pollution.
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