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Abstract  The research was conducted to investigate the levels of some heavy metals Iron, Copper, Zinc, Chromium, 
Cadmium, Lead and Nickel in the roots, leaves. and stems of Acalypha indica and Panicum maximum jacq plants growing 
naturally at Liberty road, Orita-Aperin, and Apata dumpsites in Ibadan metropolis. The analysis was carried out with atomic 
absorption spectrophotometry to compare trace metal capacity in various parts of the plants and to ascertain the region of 
accumulation. The obtained result revealed that iron was the most accumulated ranging from 40.1±45 mg/kg to 374±85.3 
mg/kg which was followed by zinc with a value range of 27.7±11.8 mg/kg to 100.2±60.3 mg/kg. The level of copper 
concentration in the plant parts studied was found to between 7.5±5.6 mg/kg and 30±26 mg/kg, Lead and Cadmium were 
found in only one root of all the samples with a value of 800.5 mg/kg and 7.95 mg/kg respectively. Nickel and Chromium 
were not detected in any of the plant analyzed. The result showed that the leaves parts of the plants exhibited highest 
concentrations value compared to the roots and stems However, Panicum maximum jacq from liberty had highest 
concentration in stem >leave> root also Acalypha indica in Orita-Aperin had the highest concentration in leave followed by 
root and then stem. This result shows that leaves consumed by herbivores for a reasonable length of time in a polluted area 
may be a link to exposure in humans which may pose a health risk. 
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1. Introduction 
There have been concerns on uptake of trace metals by 

plants, leading to bioaccumulation of these metals in plant. 
Trace metal accumulation may result from mining, smelting, 
fertilizer, pesticide, atmospheric deposition, municipal and 
industrial dumpsite, since waste disposal and management 
has been a bane of most economy of the developed and the 
developing nations of the world. One of the ways of 
management of waste include deposit of waste at designated 
dumpsite. Some of these wastes include metals from 
electronic materials and other forms of metal containing 
materials thus leading to accumulation of metals in the 
dumpsite but they have a long half-life in the environment 
[1]. Removal of contaminants in soil is a popular practice  
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called phyto-remediation which is the process that utilizes 
plant to extract and detoxify pollutant in soil and surface 
water, phyto-remediation involves phyto-filteration, 
phyto-extraction and phyto-stabilization of heavy metals [2]. 
Many plants have been found to accumulate trace metals, 
which are of particular problem for remediation because of 
the long residence time. At high concentration, some metals 
have strong toxic effect and are referred to as environmental 
pollutant [3, 4]. Trace metals like lead, cadmium, manganese 
and zinc have been classified as neurotoxic metals to 
children [5], Chromium phytotoxicity has been said to 
inhibit seed germination, pigment degradation, disturbances 
in nutrient balance and generation of reactive oxygen species 
which induces oxidative stress and alteration in antioxidant 
enzyme activities [6] Lead is the most dangerous heavy 
metal because of its elevated level in the environment in 
certain areas [7]. Trace metals are potentially toxic for plant, 
phytotoxicity may result in plant chlorosis, weak plant 
growth, yield depression, and they could also result in 
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reduced nutrient uptake and disorder in plant metabolism [8]. 
The sludge time bomb hypothesis states that a slow 
mineralization of organic in sludge releases metals into more 
soluble form [9, 10].  

Many research articles concerning toxicity of trace metals 
have paid attention to animals and lower plants such as 
bacteria but there seems to be insufficient data on impact of 
toxicity in higher plants. The accumulation of metals in 
higher plant contributes in no small measure to human 
exposure [11]. Since plants take up and process metals in soil 
and in so doing transfer the bioaccumulated metal to 
herbivores, diseases such as spongiform encephalopathy or 
prion disease which affect herbivores has been associated 
with trace metals accumulated in food chain [12]. Trace 
metals like zinc, copper, are essential for plant growth and 
human and animal nutrition but can result in phytotoxicity 
and zootoxicity concerns when accumulated in excess in soil 
and in plant others such as cadmium, arsenic, mercury, and 
lead are not essential for either plant or human and animal 
and pose risk when they enter the food chain [13, 14]. 
Conversely, effect of polluted soil on crop is significantly 
different from other species; though the growth of these 
plants may not be inhibited yet agricultural product 
harvested from polluted soil have a potential risk to humans 
due to the concentration of the contaminants exceeding the 
food sanitation standard or relative environmental quality 
standard [15]. Hence, to determine the health risk associated 
with metal contamination in soil we need to predict metal 
phyto-availability, many of the research done are from plant 
species which grow from the wild and this research is not an 
exception, because most of them have excellent capability of 
accumulating metals [16-18]. 

Many accumulate them on the root and transport them to 
the aerial tissues, Dichlorodiphenyldichloroethylene (DDE), 
dioxin and furan have been quantitatively determined in stem 
leaves and fruits of plants [19]. Studies have also shown that 
the younger plant but not the older rarely absorb and 
translocate trace metals [10]. Thus, this research examine the 
concentration of Iron, Copper, Zinc, Chromium, Cadmium, 
Lead, and Nickel in leaves stem and root of indigenous plant 
in three selected dumpsite in Ibadan, Nigeria situated at 
Liberty, Orita Aperin and Apata respectively. The study aim 
at comparing these trace elements capacity in various parts 
of the plant (root, stem, and leave) so as to determine the 
region of high metal accumulation within the plant for better 
prediction concerning food chain contamination and the 
remediation capacity of the selected plant species.  

2. Materials and Methods 
Sampling 

Liberty dumpsite is located between latitude 7o, 21-29N 
and longitude 3o35-41E, Orita-Aperin dumpsite is located 
between latitude 7o, 21-24N and longitude 3o31-56E, while 
Apata dumpsite is located between latitude 7o, 02-10N and 
longitude 3o18-33E. The samples were collected randomly 
from each of the sample sites. The sampling were conducted 
during the raining season from the month of May to July 
since water makes nutrient available to plant and research 
have found that concentration of metals in plant depends on 
the pH of the soil as well as other physiochemical properties 
within the surroundings of the plants [10]. 
Chemicals 

Analytical grade reagents and metal stock standards (1000 
mg/L) were purchased from Sigma-Aldrich chemical. 
Instrumentation 

The determination of metals was done with the Buck 
Scientific 210-211VGP Atomic Absoption 
Spectrophotometer. The manufacturer’s fuel specification, 
lamp specification, settings and other operational condition 
strictly was adhered to and the calibration of instrument was 
done with the analytical grade standard stock solution. The 
plant samples namely acalypha indica and Panicum 
maximum jacq were collected in May 2012 at different 
points on each of the sample site the plants were identified at 
the herbarium of the Department of Botany, University of 
Ibadan and they were stored in different polythene bags 
before they were transferred to the laboratory the dirt were 
removed and were air dried.  
Sample preparation 

Root stem and leave were rinsed twice with tap water to 
remove dirt and then with de-ionized water and were then air 
dry until they were dry completely, the samples were 
chopped into pieces, a representative sample were taken 
from leaves stem and root and the dry weight were taken. 
Each of the samples were digested in 3 ml of concentrated 
1:1 nitric: perchloric acid until a clear solution was obtained 
and was made up to 20 mL volume with de-ionized water. 
The concentrations of heavy metal (Cu, Pb, Zn, Cr, Fe, Cd, 
and Ni.) in the digested solution were determined with 
atomic absorption spectroscopy. The average of quadruplets 
for each treatment and standard deviation were calculated 
using SPSS [14, 20]. All determination was done in 
quadruplets and a spike sample was used to verify the 
accuracy of the procedure.  

3. Result and Discussion 
Liberty Dumpsite 
See Table (1) and Chart (1)  
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Table 1.  Showing the concentration of Zinc in different dry weight parts of Panicum maximum jacq 

Part mg/kg mg/kg mg/kg mg/kg Average SD 

Root 46.8 36.5 98.1 10.9 48.1 3.4 

Leave 60 18.6 40.3 49.8 42.2 1.7 

Stem 43.9 42.2 210 13.9 77.5 1.9 

 

Chart (1).  Zinc concentration in parts of plant from Liberty dumpsite 

Apata Dumpsite 
See Table 2 and Chart (2)   

Table 2.  Showing the concentration of Zinc in different dry weight parts of acalypha indica 

Part mg/kg mg/kg mg/kg mg/kg Average SD 

Root 41.3 33.3 ND 37.2 37.3 4.0 

Leave 64.5 65.9 24.2 31.9 46.6 2.1 

Stem 16.7 19.1 33.8 41.3 27.7 1.2 

Key: dw; dry weight. ND; not detected 

 

 

Chart (2).  Zinc concentration in parts of plant from Apata dumpsite 
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Orita-Aperin Dumpsite 

Table 3.  Showing the concentration of zinc in different dry weight parts of acalypha indica 

Part mg/kg(dw) mg/kg(dw) mg/kg(dw) mg/kg(dw) Average SD 

Root 46.5 39.1 65.3 52.2 50.8 1.1 

Leave 55.2 41.3 156.1 148.2 100.2 2.2 

Stem ND 57.6 ND 33.5 45.5 1.7 

Key: ND; not detected, ;  dw; dry weight. 

 

Chart (3).  Zinc concentration in parts of plant from Oita Aperin dumpsite 

Liberty Dumpsite  
See Table 4 and Chart (4)   

Table 4.  Showing the concentration of Iron in different dry weight parts of Panicum maximum jacq 

Part mg/kg mg/kg mg/kg mg/kg Average SD 

Root 260.5 138.3 ND ND 199.4 3.6 

Leave 811.3 4.5 42.7 ND 286.2 5.5 

Stem ND ND 37.6 ND NA NA 

Key: dw; dry weight, nd; not detected, na; not applicable. 

 

Chart (4).  Iron concentration in parts of plant from Liberty dumpsite 
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Apata Dumpsite 
See Table 5 and Chart (5)   

Table 5.  Showing the concentration of Iron in different dry weight parts of Acalypha indica 

Part mg/kg mg/kg mg/kg mg/kg Average SD 

Root 9.6 91.8 ND 18.9 40.1 4.5 

Leave 187 277.8 139.8 213.9 204.6 5.7 

Stem ND ND ND ND NA NA 

Key: ND; not detected, NA; not applicable, dw; dry weight. 

 

Chart (5).  Iron concentration in parts of plant from Apata dumpsite 

Orita-Aperin Dumpsite 
See Table 6 and Chart (6) 

Table 6.  Showing the concentration of Iron in different dry weight parts of acalypha indica 

Part mg/kg mg/kg mg/kg mg/kg Average SD 

Root 262 373.2 395.8 468 374.8 8.5 

Leave 159.2 221 506.4 535.5 355.5 19.3 

Stem ND ND ND ND NA NA 

Key: ND; not detected, NA; not applicable, dw; dry weight. 

 

Chart (6).  Iron concentration in parts of plants from Orita-Aperin 
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Liberty Dumpsite See Table 7 and Chart (7) 

Table 7.  Showing the concentration of Copper in different dry weight parts of Panicum maximum jacq 

Part mg/kg mg/kg mg/kg Average SD 

Root 4.0 4.6 14 7.5 0.6 

Leave 10.7 ND 18 14.4 1.2 

Stem 22.8 ND ND NA NA 

Key: ND not detected, NA; not applicable, dw; dry weight. 

 

Chart (7).  Copper concentration (mg/k) in parts of plant from Liberty Dumpsite 

Orita-Aperin Dumpsite 
See Table 8 and Chart (8) 

Table 8.  Showing the concentration of Copper in different dry weight parts of Acalypha indica 

Part mg/kg mg/kg mg/kg mg/kg Average SD 

Root ND 4.5 ND 25.7 15.1 0.15 

Leave 13.1 10.1 66.8 29.8 30 2.6 

Stem ND ND ND ND NA NA 

Key: ND; not detected, NA; not applicable. dw; dry weight 

 

Chart (8).  Copper concentration (mg/k) in parts of plant from Orita Aperin dumpsite 
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Nickel and Chromium were below the detection limit of 
the atomic absorption spectroscopy (AAS) used to analyzed 
the samples which was 0.05mg/L and 0.04mg/L respectively. 
The ability of some plants to accumulate one trace metal may 
not infer the ability to accumulate the other, since; metals 
interact competitively during uptake [20]. It has been found 
that some species of plant can tolerate high concentration of 
trace elements and they are from the family caryophyllaceae, 
brassicaceae, cyperaceae poaceae fabaceae and 
chenopodiaceae [21]. These plants which can adapt and 
survive in contaminated soil containing high concentration 
of heavy metals have been called excluders examples are 
silene vulgaris and zea may have been termed to be nickel 
excluder while Hyparrhenia hirta has been termed copper 
excluder [22-24]. The knowledge about the ability of 
different plant species of plant to absorb and transport metals 
under different condition will provide insight into choosing 
the these may seems to suggest that acalypha inidica do not 
seems to accumulate nickel and chromium in them. 

Iron had the highest concentration in the parts of the plants 
analyzed, though some were below the detection limit of the 
instrument, the concentration was between 40.1±45 mg/kg to 
374.8±85.3 mg/kg dry weight of the samples. This was more 
as compared to that obtained by Kamal et al, 2004, on some 
aquatic plants [25]. Iron concentration seems to concentrate 
more in the leaves than the stem and root, this could be traced 
to the fact that iron is a macro nutrient pivotal in plant 
photosynthesis and its deficiency could produce symptoms 
such as chlorosis [26]. Zinc has the next highest 
concentration in plant samples analyzed after iron though 
some were below the detection limit of the atomic absorption 
spectroscopy used, it ranges between 27.7±11.8 mg/kg to 
100.2±60.3 mg/kg of the dry weight of the samples, and the 
result is comparable to that obtained by Murray et al 2000 on 
plants from contaminated site [27]. Zinc is an essential 
element to plants and studies have shown that total zinc 
concentration in plant tissues increases as zinc supply 
increases in both tolerant and non tolerant genotype plant 
[28]. The mean concentration in stem and leave is about 66 
mg/kg [29]. But it could be higher if the soil is contaminated 
from the result obtained from the plants we could observe 
that some of them had concentration beyond the 
aforementioned concentration. Studies have shown that 
increased cadmium application to zinc deficient plant tends 
to decrease plant zinc concentration but in plant with 
adequate zinc supply, zinc concentration are either not 
affected or increased by cadmium [13].  

Copper was the next in concentration to zinc it was in the 
range 7.5±5.6 mg/kg to 30±26 mg/kg dry weight of the 
samples but all the plants analyzed at Apata dumpsite had 
concentration below the detection limit atomic absorption 
spectroscopy used, the copper concentration obtained was 
comparable with that obtained by Wei et al 2005 on some 
plant excluder [14]. Copper is an essential element to plant 
but it could be toxic to plant if more than 20 mg/kg in the 

plant [29]. Most of the samples had low concentration of lead 
as only one root sample had 800.5 mg/kg Pb of the dry 
weight of the sample, this buttress the fact that only a small 
part of lead is taken up by root transported to via the xylem to 
the above ground part of the plant, as lead has a low 
permeability in most research conducted on plant, even 
plants with high water permeability showed less 
permeability to lead [7]. Metals such as lead and chromium 
have low solubility in soil and show particularly strong 
barrier even if they accumulate at the root, they are not 
usually significantly translocated to the leaves fruits and seed 
[30]. Lead concentration in uncontaminated fresh water plant 
is between 6.3-9.9 mg/kg and the concentration that is toxic 
to plant is 27 mg/kg [30] Lead bound to cell wall of plant and 
render lead ineffective in acting as a strong metabolic 
inhibitor, lead may accumulate in  root more than leave and 
stem because of it relatively low mobility [31]. Similar trend 
was that observed in lead was also noticed cadmium as only 
one root sample had 8.0 mg/kg cadmium per dry weight of 
the sample though that was the only sample with cadmium 
yet the result obtained was higher than that obtained by 
Nabulo 2011 on tropical vegetable grown on amended 
sewage sludge [32]. Cadmium is potentially toxic to both 
plant and animal and has no essential biological function and 
it excessive concentration is undesirable [33]. Cadmium 
promotes the production of stress ethylene in different 
species of plant and also rapidly induce synthesis of 
phytochelatins in plants [33-34]. The uptake and distribution 
of trace metal especially cadmium varies from species to 
species, this may be associated with the differences in ability 
of plant to control the movement of trace metals from xylem 
to phloem and via the phloem to other parts of the plant [14]. 
Cadmium competes with copper for uptake in plant. The 
detection limit of lead was 0.04mg/L while that of cadmium 
was 0.01mg/L, cadmium concentration in leaves and stem is 
about 1.9 mg/kg in a normal plant but the value could be 
higher in contaminated soil [29], concentration in observed 
in most plant samples in this study was still in the range of 
the normal but for the one with 8 mg/kg.  

4. Conclusions 
The result revealed that the plants studied accumulated 

more of iron, zinc, copper, and less of lead and cadmium and 
very less of nickel and chromium. It is also noteworthy to 
know that in most site and both plant studied, the metals 
studied accumulated most in leaves, followed by root and 
then stem which may be an indication that the plants 
bioaccumulate metals more in the leaves which when 
consumed for a reasonable length of time by herbivores may 
accumulate in their body thereby increasing the chances of 
exposure of humans who is at the end of the food chain.  
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