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Abstract 
 In order to investigate the heavy metals accumulation and their effects on roadside trees Conocarpus 
erectus. The total content of Pb and Mn was determined using atomic absorption spectrophotometry was 
conducted.  Average concentration 10.578 ± 3.48 µg/gm of Pb and 91.98 ± 30.03 µg/gm of Mn was found. 
Moreover,  there were  variations in the level of both these heavy metals in different samples of Conocarpus 
tree that were collected from different locations along the road side due to different level of exposure to Pb 
and Mn.  This physiological response of Conocarpus plant towards Pb and Mn suggests that roadside plants 
are good indicators of heavy metals accumulation and their subsequent effects on the environment. 
 
 The tremendous increase in auto vehicles in recent years has caused the environment to 
become a continuous source of pollutants, including heavy metals. Plants show considerable 
amount of lead and other metals in their tissues near busy roads (Dalal and Bairgi 1985, Rashid 
and Mukherjee 1990, Iqbal et al. 1999). Tetra-ethyl lead, which is an anti-knocking additive, is 
added to gasoline, that escapes from auto exhaust and mix into the air, soil and water (Iqbal and 
Shazia 2004). Lead has long been known as a potential health hazard (Shannon and Graef 1996). 
A number of studies have determined lead concentrations in dust, soil, particulates, and leaf 
samples in different urban areas around the world. Dust is a significant source of lead and can 
raise the blood lead levels in humans, particularly in children (Aydinalp and Marinova 2004). 
Manganese is used as a component of tyre and motor oil (Shaikh et al. 2006). Particulate type air 
pollutants such as ash, dirt and grit land on the top of leaves do not enter the leaf but may damage 
it by mechanical abrasion of surface. Particulate matter can also block the sun light and there by 
reduce the food processing ability of the plants. Deposition of lead on leaves mainly depends upon 
the characteristics of the leaf surface and the wind speed, and to lesser extent on the other 
environmental conditions like temperature, humidity etc. (Agarwal 1991). The plants, growing 
near highways are usually exposed to more automobile lead and manganese discharge than any 
other location. Small amount of lead, manganese and other heavy metals can penetrate the cuticle 
probably through stomata and other openings. In an earlier study, it has been found that stomata of 
plants growing on roadside and central district of Karachi are blocked to the extent of 20 - 50% 
depending on the location (Ahmed et al. 2005). 
 The present study was conducted in order to investigate heavy-metals (Pb and Mn) 
accumulation and their effects on roadside trees Conocarpus (Conocarpus erectus) in the Mauripor 
to Hawks bay Road.  
 Leaf samples of Conocarpus erictus tree were collected from eight kilometers area (from 
Mauripur to fish point (Beach Bar-BQ Restaurant), along Hawks bay road Karachi, Pakistan. 
There were four rows of plants; each row was composed of 1500 plants, so there were 
approximately 
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6000 plants in this belt. Out of which 15 trees were selected for samples collection. The samples 
were collected from the row, which was exposed to high vehicles exhaust. Here is a dam, so the 
samples are named as D-1 and D-2. Collections were made in such a way that approximately the 
similar plant height was maintained. Initially leaves were collected along with shoots from all 
sides of the plants in a circle. 20 - 30 leaves were collected from different shoots of each plant 
randomly. Then each plant leaves were dried separately in an oven at 100°C for three hours. The 
dried leaves were ground to fine powder, and then it was sieved. 
 To remove the organic matter, digestion of the leaves powder was performed by using 1 mg 
of the sieved powder.  For this, 1 gm of leaves powder was taken and mixed with 15 ml of nitric 
acid and kept for whole night. The mixture was then heated 60 to 70oC for further digestion. 
During heating process, hydrogen peroxide and diluted sulphuric acid (0.1N) were added 
gradually. The residue was diluted; filtered and heated again and again until white residue was 
obtained.  These white residues were further analyzed as mentioned by Plank (1993). 
 
Table 1. Lead and manganese concentration (µg/gm) of collected plants samples. 
 

S. No. Pb Mn 

S-1 14.544 123.320 

S-2 15.152 072.330 

S-3 07.671 065.710 

S-4 13.352 116.410 

S-5 12.450 108.285 

S-6 10.732 083.485 
S-7 11.870 133.085 

S-8 11.242 073.280 

S-9 08.242 059.175 

S-10 09.395 109.392 

S-11 09.062 071.527 
S-12 04.327 053.485 
S-13 03.595 051.042 
D-1 11.347 110.710 
D-2 15.670 148.450 

Average (S1 to 13) 10.12 86.19 
Average (D1 to D2) 13.50 129.58 

 

 Results indicated variation in concentration for both Pb and Mn. The lowest value was 3.595 
µg/gm and a highest of 15.67 µg/gm for lead and 51.0423 µg/gm to 148.45 µg/gm for manganese 
(Table 1) which were obtained from the sample No. S-13 and D2 in both cases. The variation in 
concentration of both pollutants (heavy metals) may be due to variations in exposure time to Pb 
and Mn, location of shoots from which leaves were collected and location or position of the leaves 
on the shoot (road side or opposite). This may be due to leaf orientation, while the leaves of other 
species are somewhat more vertically oriented. Aydinalp and Marinova (2004) reported similar 
results that the particulate deposits per unit area of leaf were found to be greatest on the leaves of 
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Ficus bengalensis might be due to leaf orientation. The other reason may be the position of the 
shoots; newly born shoots have less exposure time to pollutants, so they are less prone for 
pollution. Similarly if the plant age is lesser, then the exposure time of its leaves will also be 
lesser, so concentration of Pb and Mn deposit on leaves will be low. 
 The other things, which can be observed from the results, is a decreasing trend in 
concentration of Pb and Mn, from S-1 to S-13. This may be because the plants along the start of 
Maripur were planted before those that were towards the Hawks bay road. Therefore, 
concentration in the plants leaves, which have more exposure time, is more than the other ones. 
From Mauripur to Hawks bay a decreasing trend in plants age is observed, and similar decreasing 
trend in concentration of Pb and Mn is also observed. The minimum concentration is that of S-13 
because the age of the plant at this extreme is less, while maximum concentration other than D-1 
and D-2 was that of S-1 which is due to more age. D-1 and D-2 were taken from a remote area, a 
distance of approximately one km from main Mauripur road. 
 This area is safe from main road pollution, with only a small link road to the upper side 
villages, having extremely rare traffic. It was expected that the concentration of Pb and Mn would 
be less at this point, as it is away from the main road, but results showed highest concentration of 
both Pb and Mn. The reason for this unexpected result is perhaps the more exposure time, as the 
plants were old trees. It was observed that the heavy pollutants like Pb and Mn have the ability to 
remain airborne for more than ten hours and in this time interval they can travel to large distance. 
The second reason is that the Dam is situated in the north of the main road and sea is in the south. 
High traffic density on this road is in the summer season because of the picnic points on the beach. 
In the summer season the direction of wind is from sea to land (i.e. towards Dam), and due to 
which pollutants were taken away by the wind from Hawks bay road to the Dam side area. 
Perhaps due to this reason, the concentration of Pb and Mn in samples D-1 and D-2 is more than 
the other samples. 
 EPA (2010) revised the level of the primary (health-based) standard for Pb from 1.5 
micrograms per cubic meter (µg/m3) to 0.15 µg/m3, measured as total suspended particles (TSP) 
and revised the secondary (welfare-based) standard to be identical in all respects to the primary 
standard (EPA 2010). We found a higher concentration of Pb in our research as compared to the 
EPA standards. This shows a serious concern for human health and general safety. Similarly, EPA 
standards for manganese, average air levels are approximately 0.02 micrograms per cubic meter 
(µg/m3) equivalent to 0.0156 µg/gm. We found an even higher concentration of Mn in our 
research. Kabata-pendias and Pendias (1994) reported that toxicity of Mn is commonly associated 
with acidic soils and warm climates. Its recommended value in plant issue is about 100-500 
mg/kg. Critical values of Mn in most of the plants 200 - 300 mg/kg were reported whereas main 
source of Mn existing in air and soil was skid (Celik and Aslihan 2004). 
 In our current research work EPA standards for both Pb and Mn contents are crossed either 
considering ambient air quality or leaves concentration of Pb and Mn, of the roadside plants. The 
possible reason for this high concentration of lead and manganese is automobile exhaust and 
industries affluent to air. At the same time, lead is used as an anti-knocking agent in gasoline. The 
other reason may be poor conditions of the engine of vehicles, which are unable to burn the fuel 
completely. As the fuel is not burned completely, so the unburned remains of the fuel come to the 
atmosphere as aerosol particulates, and thus causes air pollution.  
 All samples show a remarkable concentration of Pb and Mn.  Vehicles exhaust contains Pb, 
which shows that gasoline is not lead free. Pb and Mn increased level in human blood causes 
many diseases. Quality of vehicles fuel shall have to be free of pollutants.  
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