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Abstract
Lead concentrations were determined for particulates, which were deposited on the leaves of roadside
plants in Bursa city of Turkey. The particulates were collected from the leaves and the lead accumulated
by the leaves of different species were also measured. A statistically significant correlation was found
between the number of passing petrol-fueled vehicles and lead concentrations in the deposits at different
designated sites. However, no significant correlation was found between concentration in the deposits and
lead accumulated by the leaves. A lead concentration of 32.00 ± 6.8 ppm was the highest concentration in
the particulate deposits, while maximum lead accumulated by the leaves was noted as 3.15 ± 1.12 ppm.
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Introduction
Lead has long been known as a potential health hazard
[1, 2, 3, 4, 5]. A number of studies have determined lead
concentrations in dust, soil, particulates and leaf samples
in different urban areas around the world [6, 7, 8, 9, 10,
11]. Dust is a significant source of lead and can raise the
blood lead levels in humans, particularly in children [12,
13, 14, 15].
In this research, an attempt was made to study the
lead concentrations in the particulates, which were deposited on the leaves of plants over the period from their
emergence to senescence. The leaves of the plant species
were picked in May 2002 and the lead accumulated by the
leaves was studied in this study.

Experimental Procedure
Leaves of three different plant species growing along
to the roadsides were picked in this study. Ficus bengalensis, Trifolium pratense and Agropyron elongatum were
selected due to their quite intensive occurrence in particuCorresponding author; e-mail: cumhur@uludag.edu.tr

*

lar localities along the highways in the region. The leaves
were brushed separately for the collection of particulate
deposits, using the methods adopted by Archer and Barrat
[16], Solomon and Hartford [17]. The particulates were
then weighed. The area of all the leaves collected from
each location was calculated to determine the weight of
the deposits per cm2 of the leaves. The lead in the particulate deposits and lead accumulated by the leaves of the
plants were extracted using the procedures recommended
by Harrison and Laxen [18]. Three replicates of the sample from each locality were taken.
The samples were analyzed using an atomic absorption spectrophotometer (flame type), the equipment having been previously calibrated.

Results and Discussion
Lead concentrations in the particulate deposits and
lead accumulation by the leaves of different plant species
growing along the roadsides of Bursa are presented in
Table 1. Sampling point number one recorded the highest
lead concentration in its deposits and maximum lead accumulation in the leaf. This was also an intersection through
which the highest number of petrol vehicles passed. No
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Table 1. Lead concentration in particulate deposits and in the leaves of roadside plants.
Site Number

Vegetation type

Lead in deposits
(ppm)

Lead in leaves
(ppm)

Particulate cm2 leaf

1

Trifolium pratense

32.00 ± 6.8

2.38 ± 0.96

11.65

2

Trifolium pratense

15.87 ± 2.30

1.56 ± 0.85

12.37

3

Trifolium pratense

13.90 ± 2.17

2.22 ± 1.31

9.17

4

Trifolium pratense

11.33 ± 1.21

1.98 ± 1.10

11.07

5

Trifolium pratense

12.88 ± 1.10

2.30 ± 0.66

9.45

6

Agropyron elongatum

20.80 ± 3.90

2.16 ± 1.15

7.64

7

Agropyron elongatum

19.91 ± 3.24

1.39 ± 0.96

6.97

8

Agropyron elongatum

15.43 ± 1.84

1.87 ±0.81

10.49

9

Agropyron elongatum

16.54 ± 1.99

1.46 ± 0.89

7.06

10

Agropyron elongatum

15.59 ± 1.30

1.92 ± 0.89

6.19

11

Agropyron elongatum

15.07 ± 1.96

2.62 ± 1.28

7.94

12

Agropyron elongatum

14.22 ± 2.19

1.49 ±0.82

6.18

13

Agropyron elongatum

12.90 ± 3.28

3.10 ± 1.12

8.58

14

Agropyron elongatum

10.29 ± 2.04

1.50 ± 1.08

6.94

15

Agropyron elongatum

7.67 ± 1.30

1.43 ± 0.94

4.80

16

Ficus bengalensis

15.37 ± 1.53

1.29 ± 0.98

16.99

17

Ficus bengalensis

12.20 ± 1.59

2.07 ± 1.28

16.71

18

Ficus bengalensis

11.34 ± 1.78

2.10 ± 0.76

15.85

19

Ficus bengalensis

2.11 ± 0.30

0.29 ± 0.70

5.81

20

Ficus bengalensis

16.67 ± 1.86

1.59 ± 0.91

16.91

significant correlation was found between lead concentration in the particulate deposits and lead accumulation by
the leaves. However, a statistically significant correlation
(p<0.05) was noted between the number of passing petrol
vehicles and the lead concentrations in the particulate deposits collected from different designated sites. (It should
be mentioned that the data relating to traffic volumes were
available for only 15 designated sites from Traffic Bureau
information.)

Fig. 1. The location of the study area in the Bursa city, Turkey.

Particulate deposits per unit area of leaf were found to
be greatest on the leaves of Ficus bengalensis. This may
be due to leaf orientation, while the leaves of other species are somewhat more vertically oriented. The leaves of
Ficus Bengalensis are sticky compared to the other plant
species. Lastly, the leaf size of Ficus Bengalensis is much
larger than that of the other species studied. Horizontally
oriented, broad and sticky leaves provide a much better
collection opportunity for the atmospheric fallout.
This study was carried out in 2002, a decade earlier
and globally gasoline was the major contributor of atmospheric lead from human activity [19]. However, progressive reduction in the lead content in petrol in most of the
developed countries has decreased the lead level in the
atmosphere, human blood and vegetation [20, 21, 22, 23,
24]. The regulation of lead in petrol is the most widely
used strategy to decrease atmospheric lead. For instance,
the United Kingdom reduced the legally permitted maximum concentration of lead in gasoline from 0.4 to 0.15 g
l-l in 1985 [25, 26]. In the USA these figures changed from
0.42 g l-l in 1975 to 0.12 g l-l in 1984 [27]. In Austria, Canada, Germany, Switzerland and Sweden leaded petrol had
been completely phased out by the late 1980s and early
1990s, and is no longer used in on-road vehicles [28].

Lead in Particulate Deposits and in Leaves of...
While in Turkey the amount of tetraethyl lead used as
an anti-knock agent in gasoline is much higher than in the
aforementioned countries, two types of petroleum distillates are used in gasoline-powered automotive vehicles.
‘Super’ contains 0.63 g l-l of lead while ‘Regular’ contains
0.42 g l-l of lead. The consumption of super graded petrol
is higher than that of regular grade. It could be concluded
from the above figures that burning of gasoline with high
lead content is the main cause of the high levels of lead
in particulate deposits collected from different designated
sites in the study area.
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