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Summary

This study aimed to estimate the critical concentrations of cadmium and
lead in the soil, which negatively affect the growth parameters, the concentration
of some macronutrients and some biochemical characteristics of Eucalyptus
camaldulensis Dehnh. seedlings, in addition to the estimation of some factors
of the extraction of heavy metals from the soil (phytoextraction parameters) to
understand the behavior of seedlings in their absorption and accumulate of the
two elements in their different parts, and to determine the efficiency of the
seedlings in extracting the elements of cadmium and lead from the soil and the
possibility of using them in programs of phytotechnologies to improve the

environment with phytoremediation in the future.

Eucalyptus seedlings were treated with deferent cadmium concentrations
in the form of CdCl> which represented the first factor at concentrations of
0, 25, 55, 85 and 110 mg kg™! dry soil, and lead represented the second factor in
the form of PbCl; at concentrations of 0, 125, 250, 450 and 550 mg kg™ dry soil.

The results of biochemical parameters showed a significant effect of
cadmium and lead, and a highly significant effect at the (P<0.001) probability
level for the interference between the two elements in total chlorophyll and
ascorbic acid, relative water content (RWC) and pH, whose values ranged
between (0.731-1.952) mg g!, (0.452-0.833) mg g, (48.283-76.333)% and
(4.700-5.967) respectively, and the highest decreases in total chlorophyll and
RWC in leaves were 62.6 and 34.2% respectively at the highest interaction for
levels of the two elements (110 cadmium and 550 lead) mg kg™ compared to
the control, and the highest amount of increase in the pH in the leaves reached
6.5% at overlapping (110 cadmium and 550 lead) mg kg™' compared with the

control, while no significant difference was observed in ratio increase of
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ascorbic acid at the highest interference (110 cadmium and 550 lead) mg kg™!

compared with the control.

As for the effect of lead and the interaction between the two minerals in
macronutrients, it was observed that most of its values were significant, and the
effect of cadmium was highly significant at the probability level (P<0.001) in the
percentage content of nitrogen, phosphorus and potassium, whose range values
ranged between (0.408-1.111), (0.130-0.237) and (0.325-0.598)% respectively,
and the highest decrease in the percentage content of nitrogen and phosphorus were
63.3 and 45.1% respectively at overlapping (110 cadmium and 550 lead) mg kg!
compared with the control, while the increase in potassium was 43.2% at

overlapping (550 lead and zero cadmium) mg kg™! compared with the control.

As for the measures of growth in biomass, the effect of cadmium and
lead was highly significant at a probability level (P<0.001) on the most growth
characteristics in biomass, and the highest decrease in stem length, diameter,
and wet and dry weight were found to be 39.0, 37.1, 59.9 and 55.0%
respectively at overlapping (110 cadmium and 550 lead) mg kg!' compared
with the control, and the highest decrease in wet and dry weight of leaves were
71.0 and 68.6% respectively and the highest height ratio of specific leaf area
(SLA) was 29.4% at overlapping (110 cadmium and 550 lead) mg kg!
compared to the control, and it was observed that the highest decrease in root
length, diameter, green weight and dry weight were 42.3, 35.9, 72.7 and 67.2%
respectively at overlapping (110 cadmium and 550 lead), it was noticed that
there was no significant difference in the values of the leaf weight ratio (LWR)
and root to shoot ratio at the interaction between (110 cadmium and 550 lead)

mg kg™! compared with the control.

The results of the mechanisms and measures of plant efficiency in extracting

heavy metals showed that the effect of cadmium and lead and the interaction
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between the two elements were highly significant at a probability level (P<0.001)
in cadmium concentrations in stems, leaves, and roots whose values ranged between
(0.375-372.167), (0.417-128.167) and (0.583-162.083) mg kg™ respectively, and it
was found that the effect was significant for lead and the interaction between the
two elements was highly significant (P<0.001) for cadmium in lead concentrations
in stems, leaves and roots which reached the lowest and highest values in
(9.583-62.375), (10.042-20.417) and (2.875-73.500) mg kg ! respectively, and the
effect of cadmium and lead and the interference between the two elements was
highly significant at a probability level (P<0.001) in the values of the translocation
factor (TF), biological accumulation coefficient (BAC), bioconcentration factor
(BCF), and concentration index (CI) of cadmium which ranged between (0.611-
4.239), (1.333-28.790), (0.383-16.840) and (1.000-490.812) respectively, it was
also noted that the effect of cadmium, lead and the interference between the two
elements was highly significant at a probability level (P<0.001) in the values of (TF),
(BAC), (BCF) and (CI) of lead which ranged between (0.275-5.702), (0.769-4.246),
(0.295-7.539) and (1.000-3.833) respectively, it was found that the significant
effect (P<0.001) of cadmium and lead on the values of plant height stress tolerance
index (PHSTI) and tolerance index (TT) whose ranged between (61.017-100.000)
and (0.370-1.000) respectively.

From the observation of the results of this study, we find that Eucalyptus
seedlings are suitable for use in phytoextraction applications within phytoremediation

of soil contaminated with cadmium and lead.
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