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ABSTRACT 

Phytoremediation of soil has attracted much attention in recent years due to its multiple 

advantages such as maintaining the biological activity and physical structure of soils, being 

potentially inexpensive and visually unobtrusive, and providing the possibility of biorecovery 

of metals. Identification of native species for phytoremediation is a key to the success of the 

method. This study sought to identify plant species with potential for phytoremediation of 

soils polluted with lead (Pb), zinc (Zn) and copper (Cu). Soil and plants were collected and 

analysed for total metal concentration. Soil metal content range (mg kg
-1

) was 29.64-3457 for 

Pb, 37.53-6544.2 for Zn and 30.7-3625 for Cu. Of 19 plant species analysed, Sporobolus sp. 

proved to be a hyperaccumulator of Cu, Launea cornuta (Oliv & Hiern) O. Jeffrey, Tagetes 

minuta (L.) and Blotiella glabra (Bory) Tryon showed high potential for phytoextraction of 

Cu, and Dioscorea spp. (yam) and Stylochaeton natalensis Schott showed high potential for 

phytostabilisation of Cu. No hyperaccumulators of Pb and Zn were identified in the area, but 

Tephrosia candida and Tagetes minuta (L.) were identified as potential plants for 

phytoextraction of Pb and Conyza bonariensis (L.) Cronquist, Launea cornuta (Oliv & Hiern) 

O. Jeffrey, Tagetes minuta L.), Blotiella glabra (Bory) Tryon, Pteridium aquilinum (L.) Kulm 

and Polygonum setogulum A. Rich as potential plants for phytoextraction of Zn. 

Sphaeranthus africanus (L.) and Pteridium aquilinum (L.) Kulm showed potential for 

phytostabilisation of Pb and Stylochaeton natalensis Schott for phytostabilisation of Zn. 

Keywords: Soil remediation, Phytoextraction, Phytostabilisation, Phytoaccumulation.  

1. Introduction  

Increasing mining activities in many countries are contributing to heavy metal (HM) 

pollution of water, soil and air (Davies, 1983; LeDuc and Terry, 2005; Ahmet and Merve, 

2009; Friesl-Hanl et al., 2009; Jieng-feng et al., 2009; Massa et al., 2010).  This 

indiscriminate pollution is likely to have long-term environmental and public health 

implications unless immediate action is taken (LeDuc and Terry, 2005; Friesl-Hanl et al., 

2009; Srilert et al., 2011). The threat to human health is serious due to the toxicity, 

persistence and non-degradability of HM (Järup, 2003; Srilert et al., 2011). 

Remediation of HM-polluted soils is one of the significant topics in environmental restoration 

at present (Jieng-feng et al., 2009). Current practice for remediating heavy metal-

contaminated soils relies heavily on ‘dig-and-dump’ or encapsulation, neither of which 

addresses the issue of decontamination of the soil (Pulford and Watson, 2003). 

Immobilisation or extraction by chemicals is expensive, requires a technically complex 

process and is often appropriate only for small areas where rapid, complete decontamination 
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is required (Pulford and Watson, 2003; Padmavathiamma and Li, 2007; Mwegoha, 2008). 

This process generally has adverse effects on biological activity, soil structure and fertility 

(Pulford and Watson, 2003). The requirements of these methods make them unaffordable for 

poor countries (Mwegoha, 2008). 

Recent developments in the field of environmental restoration have led to invention of the 

phytoremediation technique (Tlustoš et al., 2006). This method has attracted much attention 

in recent years. It requires relatively low technology, can be accomplished in situ and offers 

site decontamination. The technique maintains the biological activity and physical structure 

of soils, is potentially cheap and visually unobtrusive, and provides the possibility of 

biorecovery of metals (Chehregani et al., 2009).   

Effective phytoremediation depends upon correct selection of local plant species, preferably 

with hyperaccumulator characteristics, that can grow on land of marginal quality in terms of 

fertility, age, texture and structure of polluted soil and mixture of metals present (Pulford and 

Watson, 2003; LeDuc and Terry, 2005; Prasad et al., 2006; Mwegoha, 2008). Introduction of 

exotic species carries a high risk of disturbing the natural ecosystem if the foreign species 

proves to be invasive (Mwegoha, 2008).  

Recent developments in phytoremediation technology have created a need for new metal-

tolerant accumulator plants with high biomass and fast growth rates (Pulford and Watson, 

2003; Ghosh and Singh, 2005). 

The aim of this study was to assess the metal accumulation ability of selected plant species 

growing in soils polluted by gold mining activities in Tanzania and to compare the ability of 

these plants to accumulate metals against the soil concentration of the respective metal at the 

plant sampling point. To accomplish these objectives, soil and plant samples from different 

mining sites were collected and analysed for their heavy metal contents. 

2. Material and methods 

2.1 Preparation for the experiment  

Analytical grade reagents were used throughout the experiments. Water was distilled using a 

Bibby Merit Water Still W4000 (prd0984) distillation column and thereafter passed through 

an Elgastat Micromeg column (Elga
®
) for deionisation. All glassware used was soaked 

overnight in 0.5% (v/v) analytical grade nitric acid and rinsed three times with distilled 

deionised water before use.  Soil samples were dissolved in water at a ratio of 1:2.5 (w/v) 

soil: distilled deionised water suspension for pH measurements and 1:5 for EC measurements. 

In each case, 10 g oven-dry soil (<2 mm) was placed in a beaker. Then 25 or 50 ml deionised 

water were added and the suspension was shaken manually at 20 min intervals for 1 hour to 

allow soluble salts to dissolve and ionic exchange to reach equilibrium prior to pH/EC 

measurements. The pH was measured using a pH meter (Hach
®
 H130 Rugged Pocket) and 

the electro conductivity using an EC meter (Hanna EC meter HI98353 DiST-3). Soil texture 

and particle size distribution were analysed by dry sieving method. Organic matter content 

was measured by the loss of ignition method, as described by Schulte and Hopkins (1996).  

2.2 Soil analysis 

The soil samples were air-dried at room temperature for 7 days, followed by oven-drying at 

105 
°
C for 24 hours. The dry samples were ground using a mortar and pestle, sieved through a 
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nylon sieve (mesh size 2 mm) to obtain fine particles, homogenised and stored in plastic bags 

prior to laboratory analysis. For analysis, 1 g dry sample was placed in a graduated test tube 

and 5 ml aqua regia 3:1 (3 conc. HCl: 1 conc. HNO3) were added. The sample was digested in 

a hot air oven at 95
 °
C for one hour and left to cool at room temperature. The sample was then 

diluted with 25 ml distilled-deionised water and filtered using Whatman
®
 Ashless qualitative 

filter paper (Grade No. 41) before analysis of lead (Pb), zinc (Zn) and copper (Cu) by atomic 

absorption spectrometry (AAS).  

2.3 Plant analysis    

In the laboratory, plant samples were rinsed with tap water to remove firmly attached soil 

particles from the leaves, stems and roots. The samples were then rinsed with distilled 

deionised water. A stainless steel knife was used to cut the plant samples into different parts 

(shoot and roots). Plant samples were air-dried for two weeks at room temperature by 

spreading them on nylon fabric, followed by oven-drying at 70 
°
C for 48 hours. Thereafter the 

samples were ground using mortar and pestle.                                         

For analysis, 1.0 g dry plant sample was placed in a test tube, treated with 5 ml of a 5:1 

mixture of aqua regia (HNO3-HCl) and perchloric acid (HClO4) and then digested in a hot air 

oven at 95 
°
C for approximately two hours until complete digestion (Lin et al., 2005).  

After digestion, the samples were left to cool and then transferred to 100-ml volumetric flasks. 

The test tubes used for digestion were rinsed with distilled water and the rinsing water was 

added to the volumetric flasks to make the volume up to 100 ml. The solution was then 

filtered using Whatman
®

 Ashless qualitative filter paper (Grade No. 41), followed by AAS 

analysis of Pb, Zn and Cu (PerkinElmer
®
 AAnalyst 100).  

Plant ability to take up heavy metals from the soil was evaluated by determining the ratio of 

element concentration in plants to element concentration in soil, i.e. the Biological 

Absorption Coefficient, BAC (Kabata Pendias, 2000 cit. Behrouz et al., 2008).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

Plants with a high BAC value (BAC>1) are suitable for phytoextraction, while plants with a 

high Bioconcentration Factor, BCF (i.e. metal concentration ratio of plant roots to soil) 

(BCF>1) and low Translocation Factor, TF (i.e. metal concentration ratio of plant shoots to 

roots) (TF<1) have the potential for phytostabilisation (Cheraghi et al., 2011). 

3. Results and discussion  

3.1 Soil properties and metal concentrations 

The soils in the study area were slightly acidic, with an average pH of approximately 6.62 ± 

1.08 (Table 1). Most sampling locations had pH between 5.2-7.3, values that are suitable for 

plant growth.  

Soil pH is a key parameter controlling heavy metal transfer behaviour in soils. Decreasing pH 

in soils increases the competition between H
+
 and dissolved metals for ligands such as CO3

2−
, 

SO4
2-

, Cl
-
, OH

-
, S

2-
 and phosphates (Jieng-feng et al., 2009). This increased competition 

decreases the metal adsorption capacity of soil particles, leading to increased mobility of 

heavy metals, which ultimately boosts the bioavailability of the metals in the soil. The 

average EC of the soil was 548.1 μs m
-1

 and the soils in the study area had relatively high 
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organic matter (OM) content (8.8 ± 3.9%) (Table 1). The source of the elevated OM was 

probably plant litter deposited on the surface over the years. 

According to Jieng-feng et al. (2009), OM is mainly composed of humic and fulvic 

substances. The complexation reaction between heavy metals and organic complexants is 

usually recognised as the most important reaction pathway, due to this reaction largely 

determining the speciation and bioavailability of metals and then influencing the mobility of 

trace metals in the environment. 

Table 1: Characteristics of soils at the study site  

Characteristic  Range  Mean (n = 60) 

EC (μS m
-1

) 110-940 548.1 ± 172.3 

pH 3.5-7.3 6.25 ± 1.04 

OM (%) 2.9-26.5 8.8  ±  3.9 

The heavy metal concentrations in the polluted soil were compared against reference 

concentrations in non-polluted areas (Table 2). It is clear from the data that the sampling sites 

were heavily polluted, with mean soil concentrations that were 16, 9.3 and 21 times higher 

than the reference concentration of Pb, Zn and Cu respectively, in non-polluted soils (Fifield 

and Haines, 2000). These elevated concentrations were caused by pollution arising from 

mining-related activities in the area.  

Table 2: Concentration (mg kg
-1

 dry weight) of Pb, Zn and Cu in polluted soils compared 

with reference concentration in non-polluted soils 

Metal Concentration in polluted soils 

(mg kg
-1

 dry weight) 

Factor, times ref. 

conc. 

Mean conc. in non-polluted 

soils* 

(mg kg
-1

 dry weight) 

 Range  Mean  Range Mean 

Pb 29.64 - 3457 318.9 16 1.5-80 20 

Zn 37.53 - 6544.2 555.4 9.3 17-125 60 

Cu 30.7-3625 315.3 21 6-60 15 

* Fifield and Haines, 2000. 

3.2 Metal accumulation by plants in area surrounding gold mining activities 

The concentrations of Pb, Zn and Cu in plant tissues (shoots and roots) collected from 

polluted areas area are shown in Tables 3, 4 and 5, respectively.  

The data on Zn concentrations in the indigenous plants species sampled (dry weight) and 

their corresponding soil concentration reveal great variability in Zn concentrations according 

to plant species and sites of plant collection (Table 3). The highest concentration was 

measured in the sample of Stylochaeton natalensis Schott (1510.33 mg Zn kg
-1

 root), 

followed by Pteridium aquilinum (L.) Kulm (664.35 mg Zn kg
-1

 shoot). The lowest 

concentration was detected in the sample of Celosia trigyna (L.) (13.13 mg kg
-1

 shoot). The 

concentrations of Zn in plant shoots ranged from 13.13 to 664.35 mg kg
-1

. Soil Zn 

concentration ranged from 37.53 to 6544.2 mg kg
-1

 (Table 2), indicating the great variability 

in Zn concentration at the sampling sites. This variability might be the result of varying 

distance of the sampling points from the mining-related activities and/or the direction of flow 
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of stormwater, which acts as the main carrier of the dissolved metal compounds in the soil. 

The data show that plants were contaminated by Zn, when compared with the concentration 

of 30 mg kg
-1

 (dw) Zn in plants from non-polluted environments (Yoon et al., 2006). 

According to the criteria set by Baker and Brooks (1989), six of the plant species tested, 

namely Conyza bonariensis (L.) Cronquist, Launea cornuta (Oliv & Hiern) O. Jeffrey, 

Tagetes minuta (L.), Blotiella glabra (Bory) Tryon, Pteridium aquilinum (L.) Kulm and 

Polygonum setogulum A. Rich, can be considered potential Zn hyperaccumulators. The 

accumulation capacity of these potential Zn hyperaccumulators declined in the order: 

Pteridium aquilinum (L.) Kulm > Polygonum setogulum A. Rich > Tagetes minuta (L.) > 

Launea cornuta (Oliv & Hiern) O. Jeffrey > Blotiella glabra (Bory) Tryon. These had TF> 1; 

hence they have potential for phytoextraction of Zn in the polluted soils. Stylochaeton 

natalensis Schott showed potential for phytostabilisation of Zn-polluted soil by accumulating 

more Zn in its root zone.  

Table 3: Concentration (mg kg
-1

 dry wt.) of Zn in plant parts and soil, bioaccumulation factor 

(BAF), bioconcentration factor (BCF) and translocation factor (TF) for the different plant 

species studied 

Species  Shoot Root  Soil BAC BCF TF 

Conyza bonariensis (L.) Cronquist 132.06 88.56 84.22 2.62 1.57 1.49 

Launea cornuta (Oliv & Hiern) 

O.Jeffrey 
157.6 42.99 110.94 1.81 0.39 3.67 

Tephrosia candida (Roxb.ex DC.)  203.47 105.12 349.76 0.88 0.3 1.94 

Nymphaea caerulea Sarvigny 40.19 44.8 118.2 0.72 0.38 0.9 

Celosia triggna (L.) 13.13 63.27 61.57 1.24 1.03 0.21 

Glinus opposite folium (L.) A.DC 55.79 85.36 189.69 0.74 0.45 0.65 

Ageratum conyzoides (L.) 51.12 65.96 147.84 0.79 0.44 0.78 

Launea cornuta (Oliv & Hiern) 

Jeffrey 
114.28 80.62 40.04 4.87 2.01 1.42 

Sphaeranthus africanus (L.) 79.98 322.39 57.87 6.95 5.57 0.25 

Tagetes minuta (L.) 248.18 117.47 135.27 2.7 0.87 2.11 

Lantana camara (L.) 28.74 16.24 79.75 0.56 0.2 1.77 

Stachytarpheta jamaicensis Vahl 46.70 16.13 796.7 0.08 0.1 8.84 

Dioscorea spp.  27.18 124.25 133.77 1.13 0.1 0.22 

Cyperus papyrus  587.06 236.72 1071.71 0.77 2.1 3.12 

Polygonum setogulum A. Rich 462.37 122.13 441.53 1.32 0.28 3.79 

Sporobolus sp.  60.75 17.60 116.74 0.67 0.15 3.45 

Blotiella glabra (Bory) Tryon 74.18 34.56 37.53 2.9 1.04 2.15 

Stylochaeton natalensis Schott 82.85 1510.33 6544.2 0.24 0.22 0.05 

Pteridium aquilinum (L.) Kulm 664.35 147.66 502.19 1.62 0.27 4.5 

Oryza sativa (L.) 25.71 18.94 88.11 0.51 0.21 1.36 

Most of the native plant species sampled showed low capacity for uptake of Pb, even the 

plants growing in soils with elevated concentrations (Table 4). Tephrosia candida and 

Tagetes minuta (L.) had high BAC (2.55 and 1, respectively) and TF (1.33 and 1.33) values 

and hence are suitable for phytoextraction of Pb in the area (Cheraghi et al., 2011). The 

accumulation capacity of these potential Pb hyperaccumulators declined in the order: 

Tephrosia candida > Tagetes minuta (L.). 
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Furthermore, Sphaeranthus africanus (L.) and Pteridium aquilinum (L.) Kulm had a high 

BCF (3.76 and 1.22, respectively) and low TF (0.48 and 0.81, respectively) for Pb, showing 

potential for phytostabilisation of this element. Generally plants showed a low Pb uptake, this 

may be due to Pb toxicity. Lead can be toxic to photosynthetic activity, chlorophyll synthesis 

and antioxidant enzymes (Xiaohai et al., 2008). 

Table 4:  Concentration (mg kg
-1

 dry wt.) of Pb in plant parts and soil, bioaccumulation 

factor (BAF), bioconcentration factor (BCF) and translocation factor (TF) for the different 

plant species studied 

Species Shoot Root  Soil BAC BCF TF 

Conyza bonariensis (L.) Cronquist 1.56 11.06 54.07 0.23 0.2 0.14 

Launea cornuta (Oliv & Hiern) O. Jeffrey 9.3 11.78 88.96 0.24 0.13 0.79 

Tephrosia candida (Roxb. ex DC.)  364.47 273.23 249.76 2.55 1.09 1.33 

Nymphaea caerulea sarvigny 101.62 131.83 337.44 0.69 0.39 0.77 

Celosia triggna L. 10.47 3.44 216.91 0.06 0.02 3.04 

Glinus opposite folium (L.) A.DC 42 6.37 213.12 0.23 0.03 6.59 

Ageratum conyzoides L. 9.44 5.87 29.64 0.52 0.2 1.61 

Launea cornuta (Oliv & Hiern) C. Jeffrey 12.97 2.7 135.11 0.12 0.02 4.8 

Sphaeranthus africanus L. 124.92 257.76 68.56 5.58 3.76 0.48 

Oryza sativa L. 14.48 9.07 67.67 0.27 0.1 1.6 

Tagetes minuta L. 97.77 73.43 170.44 1 0.43 1.33 

Lantana camara L. 63.03 15.76 155.9 0.4 0.1 4 

Stachytarpheta jamaicensis Vahl 45.84 37.43 157.9 0.29 0.24 1.22 

Dioscorea spp.  41.04 78.46 95.6 0.43 0.82 0.52 

Cyperus papyrus 196.10 142.44 354 0.55 0.4 1.38 

Polygonum Setogulum A. Rich 68.61 60.05 139.8 0.14 0.64 0.23 

Sporobolus sp. 30.10 133.36 207.8 0.14 0.64 0.23 

Blotielle glabra (Borry)Tryon 84.81 19.49 121.5 0.7 0.16 4.35 

Stylochaeton natalensis Schott 88.80 1501.20 3457 0.03 0.43 0.06 

Pteridium aquilinum (L.) Kulm 56.52 69.38 57 0.99 1.22 0.81 

The concentration of Cu in different parts of the native plants (dry weights) and their 

corresponding soils also showed great variation between sampling locations (Table 5). This 

variation was contributed by proximity to the mining-related activities and the presence of 

transportation agents. Metals can be transferred to nearby site through flowing surface water 

or by wind action. Thus water-logged areas such as paddy fields and wetlands generally 

exhibit elevated concentrations of metals (Middelkoop, 2000). The highest Cu concentration 

was measured in the sample of Sporobolus sp. (1320 mg kg
-1

 shoot), followed by 

Stylochaeton natalensis Schott (375.18 mg kg
-1

 root). The lowest concentration was detected 

in the sample of Stachytarpheta jamaicensis Vahl (6.32 mg kg
-1

 shoot). According to the 

criteria set by Baker and Brooks (1989), four of the plant species tested, namely Launea 

cornuta (Oliv & Hiern) O. Jeffrey, Tagetes minuta (L.), Blotiella glabra (Bory) Tryon and 

Sporobolus sp., can be considered potential Cu hyperaccumulators. The accumulation 

capacity of these potential Cu hyperaccumulators declined in the order: Sporobolus sp. > 

Blotiella glabra (Bory) Tryon > Tagetes minuta (L.) > Launea cornuta (Oliv & Hiern) O. 

Jeffrey. These had BAC and TF values greater than 1; hence they have potential for 
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phytoextraction of Cu in these polluted soils. Comparison of our results with the criterion 

used to classify hyperaccumulator plants (Baker and Brooks, 1989) indicates that of all 19 

plant species collected from the mining sites, only one (Sporobolus sp.) is an 

hyperaccumulator of Cu (Table 6). Species such as Dioscorea spp.  and Stylochaeton 

natalensis Schott had high BCF and low TF, hence they have high potential for 

phytostabilisation. 

Table 5: Concentration (mg kg
-1

 dry wt.) of Cu in plant parts and soil, bioaccumulation 

factor (BAF), bioconcentration factor (BCF) and translocation factor (TF) for the different 

plant species studied. 

Species Shoot Root  Soil BAC BCF TF 

Conyza bonariensis (L.) Cronquist 24.29 49.07 67.22 1.09 0.73 0.5 

Launea cornuta (Oliv & Hiern) 

C.Jeffrey 
42.68 31.87 59.77 1.25 0.53 1.34 

Tephrosia candida (Roxb. exDC.)  49.20 19.99 78.98 0.88 0.25 2.46 

Nymphaea caerulea sarvigny 9.73 7.62 95.71 0.18 0.08 1.28 

Celosia triggna L. 25.97 75.95 87.62 1.16 0.87 0.34 

Glinus opposite folium (L.) A.DC 16.76 18.62 50.24 0.7 0.37 0.9 

Ageratum conyzoides L. 36.35 22.19 48.9 1.2 0.45 1.64 

Launea cornuta (Oliv & Hiern) C. 

Jeffrey 
27.14 25.84 44.7 1.19 0.58 1.05 

Sphaeranthus africanus L. 119.48 248.63 77.65 4.74 3.2 0.48 

Oryza sativa L. 22.00 15.155 54.56 0.42 0.17 1.45 

Tagetes minuta L. 120.67 69.34 110.98 1.71 0.62 1.74 

Lantana camara L. 19.29 10.65 107.6 0.28 0.1 1.81 

Stachytarpheta jamaicensis Vahl 6.32 19.47 63.3 0.41 0.31 0.32 

Dioscorea spp.  17.53 239.62 93.2 2.76 2.57 0.07 

Cyperus papyrus  246.41 205.29 639 0.71 0.32 1.2 

Polygonum Setogulum A. Rich 9.63 12.40 30.7 0.72 0.4 0.78 

Sporobolus sp.  1320.00 123.89 445.9 3.24 0.28 10.65 

Blotielle glabra (Borry)Tryon 236.46 160.31 236.46 1.08 0.44 1.47 

Stylochaeton natalensis Schott 71.91 375.18 287.5 1.56 1.3 0.19 

Pteridium aquilinum (L.) Kulm 29.21 183.85 3625 0.06 0.05 0.16 

 

Table 6: Comparison of soil concentrations of Pb, Zn and Cu against established toxic 

concentrations and hyperaccumulator limits 

Metal Measured conc. 

(mg kg
-1

) dry weight 

Toxic conc. 

(mg kg
-1

)
a
 

Guideline for green 

areas (mg kg
-1

) 

Hyperaccumulator 

limit 
b 
(mg kg

-1
) 

 Range Mean    

Pb 3.44-364.47 70.87 30-300 100 1000 

Zn 13.13-664.35 151.49 100-400 120 10,000 

Cu 7.62-1320 117.76 20-100 150 1000 
a
Kabata Pendias (2001)

 b
 Wong (2003) 

As Tables 3-5 show, the concentrations of Pb, Zn and Cu in plant tissues differed between 

species at the polluted sites, indicating their different capacities for metal uptake. According 

to Boularbah et al. (2006), plant response to heavy metals in soil depends on the plant species, 
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the total metal concentration and the bioavailability of the actual metal depending on the 

physical and chemical properties of the soil. The combination of elevated soil pH and high 

organic matter in the study site may have played a role in the limited plant availability of 

heavy metals in the soil, resulting in low plant uptake of these metals (Rosselli et al., 2003). 

 The plant samples analysed in this study showed high levels of tolerance to elevated 

concentrations of metals in the soil, since the soil concentration in most of sampling locations 

fell within the toxic range of the metals (Table 6).  

4. Conclusions  

It was concluded that Sporobolus sp. is a hyperaccumulator of Cu, as the Cu concentration in 

plant shoots exceeded the criterion of 1000 mg kg
-1

. Four other species, Launea cornuta (Oliv 

& Hiern) O. Jeffrey, Tagetes minuta (L.), Sporobolus sp. and Blotiella glabra (Bory) Tryon 

showed high potential for phytoextraction of Cu, while Dioscorea spp. (yam) and 

Stylochaeton natalensis Schott showed high potential for Cu phytostabilisation.  

No hyperaccumulators of Pb and Zn were identified in the area, but Tephrosia candida and 

Tagetes minuta (L.) were identified as potential plants for phytoextraction of Pb, while 

Conyza bonariensis (L.) Cronquist, Launea cornuta (Oliv & Hiern) O. Jeffrey, Tagetes 

minuta (L.), Blotiella glabra (Bory) Tryon, Pteridium aquilinum (L.) Kulm and Polygonum 

setogulum A. Rich were identified as potential plants for phytoextraction of Zn. Sphaeranthus 

africanus (L.) and Pteridium aquilinum (L.) Kulm showed potential for phytostabilisation of 

Pb and Stylochaeton natalensis Schott for phytostabilisation of Zn. 
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