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ABSTRACT: This research was aimed at detecting some heavy metal ions in selected tissues of a standing twenty two 

years old Teak (Tectona grandis Linn. F.) trees and the topsoil around them at varied distance from a road within the campus 

of University of Benin, Benin City, Nigeria. Concentration levels of seven types of heavy metal ions were evaluated in the 

different samples using standard procedures. The results showed that Cu, Cr, Zn, Mn and Fe were detected in the samples 
while Cd and Pb were not detected. The concentration of Cu was highest (0.22±0.02µg/g) in leaves at a distance of 5.85m 

from the road while it was lowest in bark (0.09±0.01µg/g) and leaves (0.09±0.01µg/g) at a distance of 24.10m from the road. 

The concentration of Cr was found to be 0.40±0.03µg/g and 0.40±0.08µg/g in topsoil samples at distance of 5.85m and 
18.60m from the road respectively but has a value of 0.17±0.002µg/g in leaves at a distance of 24.10m from the road. It was 

also observed that concentration of Zn was 0.93±0.06µg/g in leaves at a distance of 5.85m from the road but was 

0.05±0.03µg/g in topsoil at a distance of 24.10m from the road. Additionally, the concentration of Mn was highest in topsoil 
(1.10±0.006µg/g) at a distance of 18.60m from the road but was lowest in bark (0.20±0.02µg/g) at a distance of 24.10m from 

the road. The concentration of Fe ions was found to be highest in topsoil samples (89.12±0.55µg/g) at a distance of 5.85m 

from the road but was lowest in bark (2.07±0.07µg/g) at a distance of 24.10m from the road. The results revealed a somewhat 

common trend where concentrations of all the detected heavy metal ions declined in the samples of topsoil and teak’s tissues 

as the distance of the locations where the samples were sourced increased from the roadside. The outcomes of this research 

appeared to have implicated automobiles as the main source of these pollutants; nevertheless, more intensive scientific 

investigations are necessary to provide answers to existing questions concerning ascertaining the source(s) of these pollutants, 

if not from petroleum fuelled automobiles, and the possible roles and ability of this tree species, or otherwise, in contributing 

to environmental cleaning in the study area. 
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The environment in which an organism finds itself or 

gets itself into is an important factor influencing not 

only its health condition but also its level of survival 

and longevity. These are some of the reasons why 

there are increasing interests in identifying the types 

and sources of substances that contribute to 

environmental degradation and how this challenge can 

be surmounted in the present and future. It is a 

documented fact that environmental degradation has 

been largely traced to anthropogenic activities, one of 

which is the generation of noxious/toxic substances. 

Thus, solutions should be proffered taking into 

cognisance these anthropogenic activities. Irrespective 

of this suggestion, the certainty is that there are already 

some noxious/toxic substances in the environment 

including those that cannot be stopped from being 

generated, that must be removed from, or detoxified 

within, the environment (air, water, soil, etc.) using 

reliable and sustainable strategies. Firstly, there is the 

need to ascertain the presence and identity of 

noxious/toxic substances of interest in the 

environment through proper sampling and scientific 

analyses. This is in order to determine ways they could 

be dealt with so that possible means regarding how 

their negative impacts could be drastically reduced are 

arrived at. Apart from sampling air, water, soil, or 

other suspected polluted milieu for laboratory 

investigations, some living organisms are also known 

to give clues that signify possible pollution of their 

environment by certain substance(s). This 

phenomenon/function is simply referred to as bio–

indication (Erakhrumen, 2014). Some plants, among 

these organisms, possess the ability to allow high 

concentrations of noxious/toxic substances in their 

tissues and/or participate in controlling them in the 

environment through processes collectively known as 

phytoremediation (Erakhrumen, 2007; Erakhrumen, 

2015; Erakhrumen and Akhigbe, 2016). Apart from 

the earlier stated benefits derivable from different 

types of plants, there are others, such as the production 
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of harvestable resources and participation of some 

plants in environmental stabilisation. These functions 

are part of the reasons why plant biomass, for example 

trees in urban settings, is being increasingly 

recommended for establishment. Consequently, urban 

forestry has attracted increased global awareness and 

acceptance. Urban forestry is a practical discipline, 

merely defined as the art, science and technology of 

managing trees and forest resources in and around 

urban community ecosystems for the physiological, 

sociological, economic, and aesthetic benefits trees 

provide society (Konijnendijk et al., 2006). Among 

this kind of trees are those planted on distinct plots of 

single or multiple species or those serving as avenue 

trees for multifaceted purposes. Urban forestry is not 

really a new concept, although, it is one which still 

appears to have growing potential in developing 

countries. These developing countries are where 

urbanisation is increasing at a rapid rate and a 

demographic switch from a predominantly rural to a 

predominantly urban society is taking place (Carter, 

1994). As laudable as tree planting may be within 

urban settings, there are some arboricultural 

challenges posed by urban environment to trees, most 

especially those sited close to roads. Examples of these 

challenges are those linked to physical, mechanical 

and chemical damage to trees and stresses they 

undergo from automobile exhaust (Pickett et al., 

2001). These and other constraint the typical urban 

environment places on trees planted within it limits the 

average lifespan of an urban tree (Herwitz, 2001). 

There is therefore the need for continuous monitoring 

of these conditions in order to be able to develop 

proper dynamic management strategies for these trees. 

In line with the foregoing, this research was carried out 

to assess presence and concentrations of selected 

heavy metals in some tissues of standing 22 years old 

Tectona grandis trees and their surrounding topsoil. 

This stand is currently located on a plot partly 

bordered by a road used by pedestrians and motorists 

within the campus of University of Benin, Benin City, 

Nigeria. 

 

MATERIALS AND METHODS 
Samples collection site: Test samples for this research 

were obtained from a stand of Tectona grandis Linn. 

F. established in 1996 within the University of Benin, 

Benin City, on the southern part of Edo State, Nigeria. 

This southern part of Edo State has a topography that 

is flat with gentle slope. The area has an annual rainfall 

of between 1,500 and 2,000mm with an average 

temperature of 25oC in the rainy season and 28oC in 

the dry season. It is part of a low lying plain covered 

with porous sand that rises gently north–eastward, 

with soils derived from sand stones and shades and 

very recent deposits susceptible to leaching (Egbe et 

al., 1989; Kalu and Anigbere, 2011). Using a 

geographical positioning system devise, this teak stand 

was found to be located on latitude 06º24´14´´N and 

longitude 05º37´38´´E. 

 

Sampling procedure: (a) Bark from the sampled teak 

trees were obtained from the stem at a height of 1.3m 

above ground level. This was done for the trees at three 

locations differentiated by their distance from the 

road. The distance of the first group of trees from the 

road was 5.85m while the second group was at a 

distance of 18.60m away from the road with the third 

group being located at 24.10m away from the road. 

The bark samples were carefully rinsed with distilled 

water and placed in sealed properly labelled, 

chemically clean, polythene bags with samples from 

the different trees placed in differently sealed 

polythene bags ensuring their protection from external 

contamination and taken to the laboratory for 

subsequent analyses of presence and bio–

concentrations of the selected heavy metals. 

(b) Leaves were also obtained from the same trees 

from which bark tissues were sampled. The sampled 

leaves were rinsed with distilled water and also placed 

in another set of properly labelled, chemically clean, 

polythene bags that were sealed and transferred 

immediately to the laboratory for subsequent analyses 

of presence and bio–concentrations of the selected 

heavy metals. 

(c) Topsoil samples were obtained close to each of the 

trees from which bark and leaves were obtained at a 

depth of 5cm in such a way that introduction of plant 

matter was avoided. Samples weighing 0.5kg each 

were collected close to each group of trees at the 

different distance from the road, using a clean stainless 

steel scoop and kept differently in properly labelled 

polypropylene containers that were carefully sealed to 

avoid contamination. They were transferred to the 

laboratory, in ice boxes, and stored at a temperature of 

4°C to prevent microbial activity. 

 

Samples of bark and leaves: The samples of bark and 

leaves obtained from the different trees were carefully 

oven–dried at 80±5°C in the laboratory to constant 

weight, broken down separately into pieces, 

pulverised to fine powder, in an even mix, using a 

laboratory mortar and pestle, making sure external 

contaminations were carefully avoided and 

subsequently kept separately in desiccators. The 

pulverised samples were sieved to assist in dissolution 

since the samples were prepared to be analysed in 

solution form. The wet digestion method was adopted 

to extract heavy metals from the samples of bark and 

leaves in accordance with methods described by 

AOAC, (1984). One (1) gramme of each pulverised 

and sieved sample from the different tissues (bark and 
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leaves) were measured into a different chemically 

clean beaker. A 30ml volume of concentrated HNO3 

was added to each of the replicates and heated at 80oC 

until total dissolution was attained. The digested 

samples were allowed to cool and then filtered through 

0.45μm pore size Whatman filter paper, made up to fill 

a standard 100ml volumetric flask with deionised 

water, then stored in well labelled, chemically clean, 

plastic reagent bottles and analysed for presence and 

bio–concentrations of heavy metals using a Buck 

Scientific 210 VGP flame atomic absorption 

spectrophotometer (AAS). 

 

Soil samples: The soil samples were first dried in an 

electric oven at a temperature of 35±2oC until the 

weight became constant. The samples were 

homogenised after being crushed and sieved using 

stainless steel sieves of size ≤ 2 mm mesh. The 

extractions were performed on fractions of size ≤ 2mm 

to ensure homogeneity of the samples. The larger soil 

particles were completely removed. Sequential metals 

extraction method was adopted in accordance with 

methods described by AOAC, (1984). One (1) 

gramme each of the different soil samples was 

measured into different chemically clean beaker and 

20ml volume of concentrated HNO3 and HCl were 

added, in ratio 1:1, to each of the replicates and heated 

at 80oC until a clear solution was obtained. While the 

acid was drying out, 10ml HCl was added twice. The 

digested samples were also allowed to cool, filtered 

through 0.45μm pore size Whatman filter paper, made 

up to fill a standard 100ml volumetric flask with 

deionised water, then stored in labelled chemically 

clean plastic reagent bottles and analysed for presence 

and concentrations of heavy metals using a Buck 

Scientific 210 VGP flame AAS. 

 

Statistical analyses: The data obtained for heavy 

metals’ bio–concentrations in the bark and leaves of 

the trees and concentrations of heavy metals obtained 

for topsoil samples were statistically described using 

basic tools such as mean and standard deviation. In 

addition, analyses of variance (ANOVA) was 

employed in analysing data for statistical significant 

variation (p ≤ 0.05) while Fishers’ Least Significant 

Difference (LSD) was applied for separation of 

significantly different means (p ≤ 0.05). 

 

RESULTS AND DISCUSSION 
It was observed that the mean concentrations of copper 

ions significantly reduced in value from 

0.12±0.02µg/g in bark samples obtained from teak 

trees located 5.85m away from the road to 

0.09±0.01µg/g in bark samples obtained from teak 

trees located 24.10m away from the road. Similar 

trend was observed for samples of leaves (0.22±0.02 

to 0.09±0.01µg/g) and topsoil (0.16±0.02 to 

0.13±0.02µg/g) at these two locations, i.e. 5.85m and 

24.10m away from the road respectively. The 

outcomes of separation of means for concentrations of 

copper ions detected in the samples of bark, leaves and 

topsoil at 5.85m and 18.60m away from the road 

showed that there was significant difference, among 

the different samples evaluated, within each of the two 

locations. Nonetheless, there was no significant 

difference in the mean values obtained for 

concentrations of copper ions detected in samples of 

bark and leaves at 24.10m away from the road (Table 

1). Mean concentration values for chromium ions 

reduced significantly from 0.28±0.01 to 

0.22±0.01µg/g for bark obtained from teak trees at 

5.85m and 24.10m away from the road respectively. 

Mean concentrations for chromium ions significantly 

reduced from 0.34±0.02µg/g for leaves obtained from 

teak trees located 5.85m away from the road to 

0.17±0.02µg/g in leaves obtained from teak trees 

located 24.10m away from the road. Mean 

concentrations for chromium ions significantly 

reduced from 0.40±0.03 to 0.30±0.03µg/g in topsoil 

around teak trees located 5.85m and 24.10m away 

from the road respectively. There was significant 

difference in the mean values obtained for 

concentrations of chromium ions in samples of bark, 

leaves and topsoil at each of all the distance from the 

road (Table 2). Also, mean concentration values for 

zinc ions significantly reduced from 0.41±0.03 to 

0.28±0.02µg/g in bark obtained from teak trees located 

5.85m and 24.10m away from the road respectively. 

Similarly, mean concentrations of zinc ions also 

significantly reduced from 0.93±0.06µg/g in leaves 

sourced from teak trees located 5.85m away from the 

road to 0.09±0.01µg/g in leaves sourced from teak 

trees located 24.10m away from the road (Table 3).  

 
Table 1: Concentrations of copper ions in the selected tissues of 

some standing T. grandis trees and their surrounding topsoil in the 

three different locations from the road 

 Concentrations of Cu ions (µg/g) 

5.85m from 

the road 

18.60m from 

the road 

24.10m from 

the road 

Bark 0.12a±0.02 0.10a±0.01 0.09a±0.01 

Leaves 0.22b±0.02 0.20b±0.006 0.09a±0.01 

Topsoil 0.16c±0.02 0.14c±0.02 0.13b±0.02 

Means with the same superscript in the same column are not 
significantly different (p < 0.05) 

 

Table 2: Concentrations of chromium ions in the selected tissues of 
some standing T. grandis trees and their surrounding topsoil in the 

three different locations from the road 

 Concentrations of Cr ions (µg/g) 

5.85m from 

the road 

18.60m from 

the road 

24.10m 

from the 

road 

Bark 0.28a±0.01 0.25a±0.01 0.22a±0.01 

Leaves 0.34b±0.02 0.21b±0.006 0.17b±0.002 

Topsoil 0.40c±0.03 0.40c±0.08 0.30c±0.03 
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Means with the same superscript in the same column are not 

significantly different (p ≤ 0.05) 
 

Table 3: Concentrations of zinc ions in the selected tissues of some 

standing T. grandis trees and their surrounding topsoil in the three 
different locations from the road 

 Concentrations of Zn ions (µg/g) 

5.85m from 

the road 

18.60m from 

the road 

24.10m from 

the road 

Bark 0.41a±0.03 0.29a±0.06 0.28a±0.02 

Leaves 0.93b±0.06 0.37b±0.04 0.09b±0.01 

Topsoil 0.17c±0.005 0.06c±0.03 0.05c±0.03 

Means with the same superscript in the same column are not 

significantly different (p ≤ 0.05) 

 

As observed for copper and chromium ions, 

concentrations for zinc also significantly reduced in 

values from 0.17±0.005µg/g in topsoil samples 

obtained around teak trees located 5.85m away from 

the road to 0.05±0.003µg/g in topsoil samples 

obtained around teak trees located 24.10m away from 

the road. Statistical significant difference was 

observed in mean values for concentrations of zinc 

ions detected in samples of bark, leaves and topsoil at 

each of all the distance from the road (Table 3). It was 

observed that the concentration values of manganese 

ions where significantly reduced from 0.40±0.02µg/g 

in bark from teak trees located 5.85m away from the 

road to 0.20±0.02µg/g in bark from teak trees located 

24.10m away from the road. The concentrations of 

manganese ions also significantly declined from 

0.40±0.02 to 0.28±0.02µg/g in leaves obtained from 

teak trees located 5.85m and 24.10m away from the 

road respectively. Mean concentrations of manganese 

ions increased slightly from 0.96±0.01µg/g in topsoil 

samples obtained around teak trees located 5.85m 

away from the road to 1.10±0.006µg/g in topsoil 

samples obtained around teak trees located 18.60m 

away from the road but declined to 0.89±0.02µg/g in 

topsoil samples obtained around teak trees located 

24.10m away from the road. There was no significant 

difference in the mean values obtained for 

concentrations of manganese ions detected in bark and 

leaves sourced from trees located 5.85m away from 

the road. However, significant difference was 

observed in mean values of concentrations of 

manganese ions in bark, leaves and topsoil at each of 

the other distance from the road (Table 4). Mean 

concentration values of iron ions also followed the 

earlier trend. It declined significantly from 

4.27±0.03µg/g in bark obtained from teak trees located 

5.85m away from the road to 2.07±0.07µg/g in bark 

from teak trees located 24.10m away from the road. It 

was observed that mean concentrations of iron ions 

significantly declined from 7.80±0.03µg/g in leaves 

obtained from teak trees located 5.85m away from the 

road to 2.70±0.02µg/g in leaves obtained from teak 

trees located 24.10m away from the road. Similar 

trend was also obtained for topsoil where 

concentrations of iron ions reduced significantly from 

89.12±0.55µg/g for samples sourced around teak trees 

located 5.85m away from the road to 49.92±0.03µg/g 

for those sourced around teak trees located 24.10m 

away from the road. There was significant difference 

in the mean values obtained for concentration of iron 

ions in samples of bark, leaves and topsoil at each of 

all the distance from the road (Table 5). Results for the 

detected ions of chromium, manganese and iron 

revealed that samples of topsoil, at each of the distance 

from the road, had higher concentrations in 

comparison with those for bark and leaves from teak 

trees (Tables 2, 4 and 5) while this was not completely 

so for detected copper and zinc ions (Table 1 and 3). It 

is also noteworthy that concentrations of iron ions 

were comparatively higher than the other detected 

heavy metal ions in the samples of topsoil and teak’s 

bark and leaves at all the distance away from the road. 

 

This research outcomes in which the concentrations of 

all the detected heavy metals in samples of topsoil 

close to the road were higher than those for topsoil at 

increasing distance from the road appeared to be in 

line with those for some similar studies, such as 

Voegborlo and Chirgawi (2007); Bai et al., (2008), 

Nakayama et al., (2011) and Aslam et al., (2013), 

where similar observations of this kind, concerning 

heavy metals, were linked to levels of traffic density 

and distance of topsoil from roads regularly used by 

motorised vehicles powered by petroleum fuels. The 

main medium through which these pollutants are 

released from these vehicles, according to studies, is 

their exhaust gases after the combustion of the 

different types of fuels by the different vehicles. The 

constituents of these exhaust gases, most importantly 

the noxious/toxic ones, are not only deposited on 

nearby topsoil and plants but are also dispersed by 

wind away from the source. They can be dispersed as 

far as between 100m and 200m from roadside 

(Trombulak and Frissel, 2000; Dan–Badjo et al., 

2008). These heavy metal ions are also released during 

other operations of road transport such as through 

component wear, fluid leakage, corrosion of batteries 

and metallic parts such as radiators, wearing out of 

tyres, leakage of oils, among others (Akbar et al., 

2006; Dolan et al., 2006; Baker et al., 2007; Ikenaka 

et al., 2010). Reported studies are available that have 

noted that plants growing on soils contaminated with 

these heavy metal ions including animals living within 

the contaminated area most likely end up having these 

ions in their tissues through different means in variable 

concentrations (Grue et al., 1986; Beslaneev and 

Kuchmazokova, 1991; Ara et al., 1996; Iqbal and 

Shazia, 2004) with those plants growing in close 

proximity to roads used regularly by petroleum fuelled 
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motorised vehicles having higher concentrations when 

compared with same plant species growing at 

increasing distance from these same roads (Maher et 

al., 2008; Lacatusu et al., 2009; Ikenaka et al., 2010). 

In addition to this observation, that plants growing 

close to these roads were being contaminated with 

heavy metals from vehicles, it was noted that some of 

these plants, as a result of their exposure to these 

contaminants and their possession of certain ability, 

contribute to environmental cleaning. Studies have 

shown that these plants, particularly trees, play vital 

roles in controlling heavy metal pollution in an area 

and in the soil of tree planted areas through 

mechanisms collectively described as 

phytoremediation (Zhang, 2012; Liu et al., 2015; 

Dizaji et al., 2016). Phytoremediation is likely to be 

one of the functions performed by the teak trees from 

which tissues were obtained for experimentations in 

this research, especially when considering the 

observed decline in concentrations of heavy metals in 

their tissues as distance of tree location increased from 

the road, although, more comprehensive studies, 

specifically aimed at this, are necessary to ascertain if 

this is a possibility for this tree species growing in this 

study area and other similar locations. The outcomes 

of this study, as earlier stated, indicate that the most 

likely sources of the detected heavy metals in 

evaluated topsoil and plant tissues are the activities 

associated with vehicular movements on adjoining 

road(s) to where samples of the topsoil and plant 

tissues were obtained. Nevertheless, there is the 

possibility for other sources of these contaminants. For 

instance, other anthropogenic activities like 

application of fertilizers to soil, industrial and energy 

production activities, construction, sludge and waste 

disposal, among others, can also contribute 

significantly to heavy metal pollution of soil and 

associated biota (Li et al., 2001; Turer and Maynard, 

2003). Some roadside activities that may also 

contribute to this kind of pollution in developing 

countries like Nigeria are vehicle and auto–electrical 

repairs, vulcanizing, welding, battery charging and 

dealing in other motor transportation facilities, among 

others (Mabogunje, 1980) although, these activities 

were in no way observed to be present at this part of 

the university campus during collection of samples. 

Furthermore, some other heavy metal ions that were 

tested for, such as cadmium and lead, were not 

detected in all the samples (Table 6 and 7). These 

heavy metals, particularly lead, have been reported in 

publications to be almost always present in topsoil and 

tissues of plants polluted by exhaust from automobiles 

after fuel combustion in vehicular engines (Gratani et 

al., 1992; Bahemuka and Mubofu, 1999; Renberg et 

al., 2000; Yaman et al., 2000; Andrews and 

Sutherland, 2004; Finster et al., 2004; Yakupoglu et 

al., 2008; Ikenaka et al., 2010; Aslam et al., 2013). 

Certain chemical compounds, known to contain lead, 

were added to gasoline in the past and currently in 

parts of the world as anti–knocking agent (Wheeler 

and Rolfe, 1979; Hafen and Brinkmann, 1996; Turer 

and Maynard, 2003; Iqbal and Shazia, 2004) although, 

efforts are increasing towards ensuring the reduction 

in the maximum permitted quantity of lead in fuels 

(Voegborlo and Chirgawi, 2007). For instance, it was 

reported that lead content in gasoline was markedly 

decreased in the United Kingdom after the introduc-

tion of the regulations requiring the reduction in the 

lead content from 0.64 g/l in 1966 to 0.14 g/l in 1986. 

This reported decrease in the quantity of chemical 

compounds containing lead as an inclusion in some 

petroleum fuel has been noted to have contributed to 

the reduction in the addition of this heavy metal to the 

environment by motor vehicles in that part of the 

world (Akbar et al., 2006). The foregoing is 

noteworthy because substantial proportion of the total 

volume of the refined petroleum products consumed 

through vehicular and other usage in Nigeria is 

currently imported from overseas. Therefore, the 

likely implication of non–detection of lead in all the 

evaluated samples might be that the levels of lead in 

the combusted fuels was so low that its ions released 

with the vehicular exhausts were below detection level 

or that the fuels predominantly combusted by vehicles 

in the study area were unleaded or that the detected 

heavy metal ions were probably not from vehicular 

exhausts. These statements may currently appear 

speculative owing to the fact that the experiments to 

ascertain them were beyond the scope of this study; 

however, future studies are necessary to fill these 

research gaps identified through this study. 

 
Table 4: Concentrations of manganese ions in the selected tissues 

of some standing T. grandis trees and their surrounding topsoil in 

the three different locations from the road 

 Concentrations of Mn ions (µg/g) 

5.85m from 

the road 

18.60m from 

the road 

24.10m from 

the road 

Bark 0.40a±0.02 0.21a±0.02 0.20a±0.02 

Leaves 0.40a±0.02 0.29b±0.002 0.28b±0.02 

Topsoil 0.96b±0.01 1.10c±0.006 0.89c±0.02 

Means with the same superscript in the same column are not 

significantly different (p ≤ 0.05) 

 

Table 5: Concentrations of iron ions in the selected tissues of some 

standing T. grandis trees and their surrounding topsoil in the three 
different locations from the road 

 Concentrations of Fe ions (µg/g) 

5.85m from 

the road 

18.60m from 

the road 

24.10m from 

the road 

Bark 4.27a±0.03 4.19a±0.2 2.07a±0.07 

Leaves 7.80b±0.03 3.49b±0.02 2.70b±0.02 

Topsoil 89.12c±0.55 53.99c±0.57 49.92c±0.03 

Means with the same superscript in the same column are not 

significantly different (p ≤ 0.05) 
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Table 6: Concentrations of cadmium ions in the selected tissues of 

some standing T. grandis trees and their surrounding topsoil in the 
three different locations from the road 

 Concentrations of Cd ions (µg/g) 

5.85m from 

the road 

18.60m from 

the road 

24.10m from the 

road 

Bark Not detected Not detected Not detected 

Leaves Not detected Not detected Not detected 

Topsoil Not detected Not detected Not detected 

Note: Cadmium ions may be below detection level in samples 

 

Table 7: Concentrations of lead ions in the selected tissues of some 
standing T. grandis trees and their surrounding topsoil in the three 

different locations from the road 

 Concentrations of Pb ions (µg/g) 

5.85m from 

the road 

18.60m from 

the road 

24.10m from 

the road 

Bark Not detected Not detected Not detected 

Leaves Not detected Not detected Not detected 

Topsoil Not detected Not detected Not detected 

Note: Lead ions may be below detection level in samples 

 

Conclusion: It is easy to conclude, based on the 

outcomes of this research, that the source of the 

different heavy metals detected in plant tissues form 

standing Tectona grandis trees and the surrounding 

topsoil in this study area was vehicular emissions. 

However, several other factors may be at play that 

might require more intensive investigations. While not 

assuming that this tree species is involved in 

dendroremediation or foreclosing this possibility in 

this study area, it would also be necessary to include 

this type of research in the more intensive scientific 

investigations earlier suggested. 
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