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The plant capacity to absorb high amounts of metal for a short period of time is the 
major factor that influences the efficiency of phytoextraction. The 
hyperaccumulating plants uptake high amounts in their tissues correlated to the 
metal concentrations in soil. Chelating agents have the capacity to induce the metal 
accumulation in biomass. They increase metal bioavailability for plants by releasing 
the metal in accessible forms. The present study emphasizes that in the case of EDTA 
use, the obtained biomass is smaller compared to the other variants, showing a 
lower tolerance to this chelating agent of  Lolium perenne species. Cu and Fe 
phytoextraction by Lolium perenne species is higher in the case of EDTA use. Cu 
bioaccumulation has higher values in variants with compost-sterile mixture ratio of 
1:4 in comparison with Fe. In the case of the best compost-sterile mixture ratio of 
1:3 the highest biomass is obtained in all the variants, biosolids’ effect being 
stronger compared to the chelating agent.    
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Introduction 
 

Plants show several response patterns to the presence of potentially toxic 
concentrations of heavy metal ions. Most are sensitive even to very low 
concentrations, others have developed resistance, and a reduced number behave as 
hyperaccumulators of toxic metals. This particular capacity to accumulate and 
tolerate large metal concentrations has opened up the possibility to use 
phytoextraction for remediation of polluted soils and mining areas. 

The plant capacity to absorb high amounts of metals for a short period of 
time is the major factor that influences the efficiency of phytoextraction. The 
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hyperaccumulating plants uptake high amounts in their tissues correlated to the 
metal concentrations in soil. Although in soil is present a low quantity, the plants 
will accumulate more metal. If amendments can block metals’ mobility in soil, 
there are known substances that increase metals’ mobility, making them accessible 
for plants. 

Sandy wastes from mining exploitations contain variable amounts of metal in 
the form of low soluble or insoluble species, e.g. colloidal and non-colloidal 
particles. Mining sterile is bare of major nutrients needed by plants for growth on 
this polluted area. [4] Considerable progresses in limiting the pollution extension 
and even pollutant concentration decrease were done by treating the polluted soil 
with organic fertilizer in type of biosolids (anaerobic stabilized wastewater sludge). 
Organic fertilizer brings in nutritive matter accessible for plants, also having the 
effect of partially binding some metals, reducing their toxic action. 

An ideal plant for phytoremediation should have small biomass and high 
capacity to accumulate metals or high biomass and high metal absorption potential. 
Beside these characteristics, plant versatility to tolerate and in the same time to 
accumulate various metals or organic-metal compounds will be an advantage for 
any phytoremediative system. 

Soil remediation is necessary to eliminate the risk of intoxicating different 
segments of plant-animal-human trophic chain and damaging the environmental 
natural characteristics through the presence of metals. 

In the present study sterile fertilization with organic compost based on 
anaerobic stabilized wastewater sludge mixed with celluloses base-straws in dose 
of 10 to 25 t/ha and Cu and Fe bioaccumulation by Lolium perenne cultivated on 
fertilized sterile, with and without adding chelating agents, were monitored. 
 

Materials and Methods 
 

Study was done in plastic pots of a 0.075 m2 surface with mine sterile (from 
a dump waste of cooper) mixed in different ratios with organic compost (obtained 
from anaerobic stabilized wastewater sludge mixed with celluloses base-straws). 
The pots were filled with 7.5 kg of sterile-compost mixture per pot. The 
characteristics of the experimental variants are presented in table 1. The mixture 
was left 4 weeks for biogeochemical stabilization.  The G1, G3 and G5 were 
watered with 0.025 M EDTA solution, while the other pots (G2, G4 and G6) were 
watered with rainwater. The biomass was harvested three times. 
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Table 1 – Characteristics of experimental variants of compost-sterile mixture 

Pots 
Compost-

sterile ratio 

Metals content 
mg / kg d.s. 

Cu Fe Mn Zn 

G1 and G2 1:5 1400 55120 625 130 

G3 and G4 1:4 1400 53580 595 129,7 

G5 and G6 1:3 1300 50250 590 106,8 

Soil total content of metals was analyzed through mineralization with 
concentrated acids, according to SR ISO 11047/99. Soil sampling and preparing 
was done according to SR ISO 11464/98. Metal analysis from plants was done 
according to STAS 9597/1-74 (sampling) and STAS 9597/17-86 (sample analyze). 
Plant and soil extracts analysis was done using a spectrophotometer with atomic 
absorption, Varian Spectra AAS.  
 

Results and Discussion 
 

In table 2 are presented the biomass quantities obtained at three harvests.  
Adding EDTA induces slowness in plants growth, demonstrated through the 

low quantity of obtained biomass. The compost quantity positively influences the 
growth and development of plants, so that in G5 and G6 pots, where the compost-
sterile ratio was of 1:3, were obtained the highest biomass quantities in all off the 
three harvests.  

Table 2. Cu quantity accumulated in the aerial parts of Lolium perenne 

Harvest 
Experimental variant mg / kg d.s. mg / kg green mass 

with EDTA 
without 
EDTA 

with 
EDTA 

without 
EDTA 

with EDTA 
without 
EDTA 

H1 

G1 G2 6.73 2.84 1.05 0.40 

G3 G4 2.82 7.15 0.45 1.00 

G5 G6 4.37 7.20 0.60 0.95 

H2 

G1 G2 25.80 12.34 3.90 2.05 

G3 G4 23.10 15.70 3.80 2.52 

G5 G6 9.40 8.63 1.30 1.15 

H3 

G1 G2 23.80 16.39 4.40 2.03 

G3 G4 26.70 7.50 2.00 1.30 

G5 G6 12.20 12.00 1.13 2.10 

 
In table 2 and 3 are presented Cu and Fe quantities accumulated in the aerial 

parts during 15.05.2008 – 16.06.2008. It can be noticed that in the case of watering 
with 0.25 M EDTA solution, in aerial parts of Lolium perenne higher quantities are 
accumulated in comparison with the variants watered with rainwater.  

In the case of the variants with compost-sterile ratio of 1:5, watered with 
EDTA, the highest Cu accumulated quantity was obtained on the second harvest. In 
the case of the variants with compost-sterile ratio of 1:4 and 1:3, watered with 
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EDTA, Cu accumulated quantity increased from harvest to harvest, so that on the 
third harvest the highest biomass amounts were obtained.  

The highest Fe bioaccumulated quantity is recorded on the second harvest in 
pot G1; in the case of the other variants watered with EDTA the bioaccumulation 
of Fe increased harvest after harvest, so in the last harvest are obtained the highest 
quantities. 

 
Table 2. Biomass quantity obtained on the three harvests. 

Pots Watering 
Biomass quantity  (grams) 

R1 R2 R3 

G1 
0.025 M EDTA 

solution 

17.68 13.27 16.89 

G3 15.70 12.36 12.50 

G5 22.93 15.60 29.2 

G2 

rainwater 

24.91 21.06 20.90 

G4 23.08 18.60 25.90 

G6 27.34 19.25 29.80 

 
Table 3. Fe quantity accumulated in the aerial parts of Lolium perenne 

Harvest 

Experimental variant mg / kg d.s. mg / kg green mass 

with 
EDTA 

without 
EDTA 

with 
EDTA 

without 
EDTA 

with 
EDTA 

without 
EDTA 

H1 

G1 G2 122.60 61.9 19.2 9.4 

G3 G4 133.60 285.5 22.5 40.7 

G5 G6 269.70 163.9 36.6 21.5 

H2 

G1 G2 407.30 131.9 56.8 22.5 

G3 G4 122.15 234.4 20.4 37.2 

G5 G6 24.40 36.3 3.5 6.3 

H3 

G1 G2 282.70 215.9 53.0 40.4 

G3 G4 237.10 121.6 40.5 22.2 

G5 G6 95.60 27.0 17.9 4.7 

 
 
The highest Fe bioaccumulated quantity is recorded on the second harvest in 

pot G1; in the case of the other variants watered with EDTA the bioaccumulation 
of Fe increased harvest after harvest, so in the last harvest are obtained the highest 
quantities. 
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Conclusions 
 

 In the case of EDTA adding, at all harvests, biomass quantity was 24-30% 
lower in all variants. 

 Having the best compost-sterile ratio of 1:3, the highest biomass 
production is obtained in all harvests, the biosolids effect being stronger 
then EDTA adding effect. 

 Bioaccumulation of Cu and Fe by Lolium perenne species is favorably 
influenced by EDTA adding. 

 Cu bioaccumulation has the highest values in the case of the variants with 
a compost-sterile ratio of 1:4. 

 EDTA addition determined less biomass productions, showing a lower 
tolerance of Lolium perenne species to this chelating agent.   
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