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ABSTRACT

Soil and olive trees samples were collected from three sites varied in their
traffic density levels. Site (A) between km 45-47 on the major Alexandria-Cairo road
was chosen and representing the high traffic density sample. The second location {B),
olive trees farm located close to the first site, about 50-100 meters to the west of the
major road. The third location (C), olive trees farm, Nubaria Horticulture Research
Station, 17 km to the east of the first site and serve as the pollution free reference
point being forfrom the traffic density. Roots, leaves and fruits were analyzed for
heavy metals contents before and after washing in addition to soil samples to
distinguish the effect of road deposits and dust precipitation on their content of these
heavy metals. Analysies of samples were conducted at the Soil Salinity Lab. Agric.
Research Center, Alexandria, using Atomic Absorption Spectrophotometry. The data
showed high correlation between the analyzed elements Pb, Zn Cu and Fe in each
season and traffic density especially in roots and leaves of olive trees. Lead was the
highest element in the organs of the ofive tree compared with the other elements. Its
mean concentration was 27.42, 19.5, and 37 pg/g dry weights in roots, leaves and
fruits, respectively. While Cd showed the lowest concentration and was not affected
by traffic density, the micronutrients Zn, Cu, and Fe showed adequate concentration,
Washing the samples of leaves and fruits showed significant effect on decreasing the
concentration of Pb, Zn, Cu and Fe, being reduced by a percentage ranged from 1 to
41%, indicating the effect of environmental poliution on precipitation of such elements
on the surface of leaves and fruits. Thus, we can conclud that washing is necessary
for consuming such fruits before using to avoid hazards of toxicity. At the same time,
concentration of these elements in the soil showed that they were low and did not

reach the hazard level.
INTRODUCTION

Olive (Olea europea,l) is one of the most important and popular fruit
crops in Egypt and its total acreage exceeded rapidly during the few last
years, especially in the newly reclaimed lands . The total olive area in Egypt
reached 118382 feddans and the total annual olive produciion reached
314450 tons (Agricultural statistics, 2005). Olive tree grows successfully
under the prevailing conditions, where soil is poor and available water is
Iimited. In addition, olive offers a great economic potential comparing with
other fruits grown under the same conditions (El-Sharkawy, 1999).

During the last 2 decades olive was grown in the island between the
two roads from Alexandria to Cairo. As olive an economic crop, it was
suggested that the traffic may affect its production and its dccumulation of
heavy metals which may be hazardous to health of the consumers.
Lagerwerrf and Specht (1970) reported that the concentration of Cd, Ni, Pb,
and Zn in road side soil and grass samples from several locations decreased
with the distance from wvehicular traffic. Concentration was related to the
composition of gasoline, motor oil, and automobile tires, and 0 roadside
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deposition of residues of these materials. Concentration from motor vehicle
emissions within 100 m from the roadway has been reported in vegetation
{Motto et al., 1970; Ward et al, 1975) soils (Yassoglou ef al.., 1987} and
spider webs (Hose et al., 2002).

Diverse biochemical changes in green plants in response to heavy
metals have been reported by several authors : decrease in chliorophyil
content, carotenoids (Fargasova, 2001), proteins (Kevresan ef al., 2001),
nitrate reductase activity ( Singh ef al, 1997), lamina and mesophyll
thickness, epidermal cell size and diameter of vessels ( Kovacevic et al.,
1999), increase in chlorophyl! a/b ratio (Fargasova, 2001) and concentration
of phenols (Lummerzheim ef al.., 1995; Lavid ef a/.,, 2001). In the presence of
other metals, such as Al, Cu and Cd, lipid peroxidation has been increased
(Shah et al., 2001).

The aim of this study. is to compare between the concentration of
some heavy metals in soils and olive trees grown in three sites varied in their
traffic densities as indicator for local environmental poliution in the adjacent
areas to major and minor roadsides. So we can determine to a great extent
whether these heavy metals reached the toxic levels or not, besides
presenting information relating to public health on heavy metals concentration
in olive fruits to consumers.

MATERIALS AND METHODS

Sampies and sample collection:

The desert road is one of the major roads in Egypt, connect between
the two biggest cilies Alexandria and Cairo road, hence, traffic density is high
on the road. Site (A) between Km 45 and 47 on this road was chosen and
representing the high traffic density samples. The second location (B}, olive
trees farm located close to the first site, about 50-100 meters to the west of
the major road. The third location (C), olive trees farm, Nubaria Horticulture

"Research Station, 17 km to the east of the first site and serve as the pollution
free reference point being away from the traffic density. These sampling sites
designated as A, B, and C respectively, are locations of high, medium, and
low traffic density. Five uniform Shemlaly olive trees about the same age (20
years ¢ld) were selected from each location. In August, at harvest time,
samples of leaves, roots and fruils were taken from each tree in 2003and
2004 seasons.

Plant Analysis:

Each sample of leaves and fruits was divided into two parts, the first
part of leaves and fruits was washed with tap water and then with distilled
water and the second one was left without washing. After that they were oven
dried at 70°C to a constant weight, and ground to pass through 2-mm sieve.
The ground plant material was digested according to Evenhuis and DeWaard
(1980), and the concentration of Pb, Cd, Zn, Cu, and Fe were determined
using Atomic Absorption Spectrophotometer (A.A.S.), Perkin Eimer 3300.
Soil analysis: ‘ ,

Surface soil samples (0-30 cm) (as indicated in the given map) from
each location were taken, air dried and let to pass through 2-mm sieve. The
s0il samples were then extracted by using DTPA according to Soltanpour and
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Schwab (1977) and determined for the same elements by A.A.S. Statistical
analysis was conducted by using Costat Software (1985) and the data was
tabulated. .
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RESULTS AND DISCUSSION

Heavy metals in roots:

The concentration of Cd, Fb, Zn, Cu and Fe in the rdot system of
olive trees are presented in table 1 and Fig.1. it is clear that there was a
marked variation of concentration of Cd, Pb, Zn, Cu and Fe in roots of olive
tree depending on locations under study. Root samples from location (A)
generally have higher values of Zn, Pb, Cu, and Fe compared with those of
(B) and (C) locations.

Table (1): Levels of Cd, Pb, Zn, Cu and Fe of olive trees roots collected
from three sites of different traffic denisty

Locations { & | Pb | 2Zn | Cu | Fe
Eirst Season
tkyvnﬁghg
{ A) 242 27.42 14.92 15.15 17.73
(B) 261 10.50 6.63 8.16 12.08
{C) 1.95 11.50 6.58 9.11 8.15
LSD (5%) 0.209* 11.47* 5.149* 5127 N.S
Second Season
dry weight)
{ A) 2.1 13.58 525 8.74 6.56
(B) 221 12.62 525 9.45 11.11
(C) 214 13.33 8.00 832 10.76
I LSD (5%) N.S NS N.8 N.S N.S
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Fig. (1): Mean concentrations of two seasons of Cd, Pb, Zn and Cu as
affected by distance from road in olive roots

The content of Cd showed the least concentration among the other
measured elements. Brown ef a/..(1998) reported that lettuce grown in soil-
amended with the more contaminated biosolids was not different than that of
the initial cropping. They concluded that hazards with food chain transfer of
biosolids applied Cd was substantially lower and that the hazards did not
increase over time. While Yang et a/..(1998) stated that tolerance to Cd
differed between the crops, Angelova ef al..(1998), stated that contents of
heavy metals varied greatly in the different plant parts, being greatest in the
rachis and the skin, and lowest in the pulp. At the same time Pb showed the
highest concentration . among the other measured elements. The
concentration of Pb Iin the first season reached 27.42 pg/g dry weight at
location (A), then it decreased to 10.50 ug/g dry weight at location (C). The
concentration of Pb of olive trees roots was not varied statistically in the
second season. Once again, Pb in the roots of olive trees grown at the high
traffic density location (A) was found to be the half {13.58 pg/g.d.w) in the
second season compared with the first season (27.42 ug/g). This decrease in
the second season may refer to decrease of the density of traffics on the road
in time of sampling or may due to some other environmental factors (Shalaby,
2004). The same trend was noticed for Zn, Cu and Fe.

Heavy metals in leaves:

Table 2 referred to the statistical analysis for Cd, Pb, Zn, and Cu as
affected by locations and washing by tap water. it was clear from table 3 and
Fig.2, that Cd was not affected by washing the samples. Also, the Cd
concentration did not differ between the sites in the first season of sampling,
indicating that the local environment had no effect on its concentration. The
Cd concentration averaged 2 ppm which means safety in use if it is used for
any agricultural purpose, i.e. fermentation to be used in manufacturing.
biofertilizers. Kawamata and Miykoda (1973), showed that no abnormality
was found in shoot development of any studied fruit trees, chestnut, grape,
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peach and plumn, with Cd. On the other hand, the concentration of Pb was
high enough in the unwashed samples to advise not to be used in agricuitural
purposes. Its range in the unwashed samples was between 18.83 and 28.58
ppm. Washing the leaves decreased this concentration by about 18, 15 and
11% from its original concentration before washing for the three locations (A,
B, and C, respectively) but still unsafe for use. The other elements, Zn, Cu
and Fe were reduced also due to washing but to different extent. lron showed
the greatest effect for washing the samples where it reduced to 13, 35 and 47
% for the three locations, respectively. Zinc was reduced by 26, 21, and 1 %,
while Cu reduced by 19, 9 and 41 % for the three sites, respectively. The high
concentration of the measured elements in the samples of the high traffic
density road (A) comparing with the other two sites indicated the effect of the
local environment pollution. The main environmental factor here was the
pollution resulting from the road, i.e., the dust, the exhaust of cars and little
retumed to the human effect. Fig 2 declared this data, where Pb had the
higher concentration comparing with the other elements. El-Gazzar et al.
(1987) related such finding to the physical properties of the leaf surfaces.
They stated also that for most nutrients, there were no significant differences
between non dusted orange leaves and those dusted and washed with acid
detergent or distilled water.

Heavy metals in fruits:

The data in Table 4 and Fig 3 referred to the concentration of
elements in olive fruits. The data clarify that both of cadmium and lead had
the greatest concentration among the other two parts (roots and leaves). This
may be due to its translocation from roots and deposition from the wind
cairying pollutants. Cadmium concentration in the location (A) was not
comparatively higher than the other two sites (B and C). Also, washing was
not effective in removing the element where it only removed a range
between 2 and 12% of the element. Lead also had the same trend where
washing removed between 3 and 10% of the element. The data showed that
there was no significant difference between the two seasons indicating that
the difference is due to environmental factors rather than treatments.

Table 2, Statistical significance for Cd, Pb, Zn, and Cu as affected by
locations and washing.
Element Element

Treatment Cd |Pbl Zn | Cu {Cd| Pb | 2Zn | cCu
Leaves Fruits
1st season 1st season
Location 0.48* [NS| NS 3.2 (N8| 1.87= { 203" NS
Washing NS |NS| 1.07+ NS | NS| 1.53* | 1.65" | 1.88"
2nd season 2nd season
Location NS [ NS| 097 | 0.79* (NSS! NS 1.42% | 2.12¢
Washing 0.08"™ INS| 0.92" | 0.76™ | NS! NS 1.61" | 1.73"

*, **, and NS Indicate significant at 0.05 and 0.01 level of probability, and not significat,

respectively.
Numbers indicate to Least significant Difference {LSD) at 0.05 probabiiity level.
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Table (3): Elemental analysis of washed and unwashed olive leaves
collected from three sites of different traffic denisty

Washed Samples Unwashed Samples
Location | Cd | Pb [ Zn | Cu | Fe Cd | Cu | Fe
First Season
{pg/g dry weight)

{A) 218 | 20.08 {7.67) 11.98 | 3B7.83 240 13.07 | 480.42
(B) 2221 18.50 [B.75) 7.31 | 489.92 256 6.49 | 786.83
(C) 1.72] 16.75 |8.33| 4.41 | 306.17 222 9.04 | 622.50

Second Season
(Hg/g dry weight)
(A) 220( 1865 [7.25] 7.55 | 455,33 2,42 11.11 | 491.33
(8) 2.31116.33|6.41| 575 | 322,67 2.38 7.88 478.25
(C) 2.21|15691 (6.75]| 548 | 251.17 2.46 7.90 438,92
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Fig. (2): Mean concentrations of two seasons of Cd, Pb, Zn and Cu in
washed and unwashed leaves as affected by distance from road

Table (4): Elemental analysis of washed and unwashed olive fruits
collected from three sites of different traffic denisty

Washed Samples Unwashed Samples 4
Location [Cd| Pb [Zn[Cu] Fe [Cd[ Pb | Zn [ Cu | Fe
First Season

(ng/g dry weight)
(A) 5.33(37.00{5.25)6.93|100.5015.75;37.00(12.00)10.50}116.25
8) 5.58132,2516.25(5.80| 92.00 |5.50(37.00) 8.50 | 8.75 | 96.25
(C) |5.05/31.00(4.50/5.18| 97.00 (5.45/37.50| 5.95 | 9.50 | 79.50
Second Seaso .

fg dry weight)
L (A) 5.23137.25|7.2516.63) 106.255.30140.50| 8.28 |11.75]109.00

(B) 5.15]37.75(4.95|5.501 141.50 {5.50|37.501 7.50 | 8.25 [117.75
(C) 14.48(36.00(4.38/5.50| 120.50/5.30/37.50| 7.50 | 7.50 | 75.50
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Fig. (3): Mean concentrations of two seasons of Cd, Pb, Zn and Cu in
washed and unwashed fruits as affected by distance from road

Zinc differed from Cd and Pb in that washing removed higher amounts
ranged between 14 and 74% indicating that the environment had the greatest
effect in raising its concentration and that washing may be a good treatment
in using such fruits for human use without any side effect. Copper was also a
washable element from olive fruits, where its concentration decreased from
32 to 52% of the element. iron showed higher concentration in the high traffic
density road than the other two sites and an amount ranged between 9 and
40% was washed. '

In general,- it was noticed that the concentration of measured
elements did not reach the toxic levels except iead which showed some rise
in its concentration. This may be due to that the surface of leaves and fruits
were smooth waxy which did not permit the accumulation of dust deposits on
its surface. Debrova et al..(1974) found similar results when working on
orange fruits and leaves. Edmond ef al.(1981) mentioned that leaf—dust
deposits reduced the rate of photosynthetic activity. El-Gazzar et al..(1987)
reported that dusting the leaves of orange, guava and grapes increased most
of the nutrient contents. Haggag and El-Kobia (1989) found that Cd and Pb
was more concentrated in leaves of orange trees adjacent to the motorway
than those at distant fromn the road, while Mn and Cu showed inconsistent
trend.

Heavy metals in Soils:

Table (5) shows the soil chemical analysis for the investigated
elements. It was clear from the data that Cd content was low in the three sites
of sampling compared with the other elements indicating that Cd had a minor
effect on local environment due to traffic density. This conclusion leads us to
discard Cd when discussing the result of heavy metal coming from motor
vehicies on traffic roads. On the contrary, Pb, which reached to about 7 ug/g

- soll in the sample of location (A), seemed to have some hazardous effects
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especially in case of accumulation in-the soil. Its concentration in roots,
leaves and fruits of olive trees reached about 37 ug/g dry weights, which may
lead to hazardous health consequences to traffic warder, livestock, street
marketer and olive fruit consumers,

Regarding to the other three elements (Zn, Cu and Fe), they were of
low concentration in the soil samples especially, they are considered
micronutrients and the plants are in need to them. Heavy melals
accumulation in soil implies many environmental factors which affect the
deposition, content, and distribution of elements. Shalaby (2004) stated that
heavy metals are dispersed with the aerosol in the ambient air and
transported by wind then deposited into the surrounding environment
depending on the direction of wind. The results of this study indicate also that
the data from the meteorological reports are important for studying metals
deposition due to traffic density.

Table (5): DTPA- extractable elements of soil samples collected from
three different sites of different traffic denisty

Location | Cd T Pb | 2n_ | Cu_ | Fe
First Season
/g soil)
(A) 0.05 7.00 1.30 226 16.12
{B) 0.02 4.00 0.16 1.24 1.60
{C) 0.04 5.25 0.82 2.22 14.08
LSD (5%) 0.209* 11.7* 5.149* 5127 N.S. 1
Second Season
(ug/g soll)
(A) 0.70 6.20 0.98 210 16.00
(B) 0.02 425 0.14 1.20 1.80
{C) 0.04 5.15 0.90 2.50 13.60
[ LSD(5%) N.8. N.S. N.S. N.8. N.S.
CONCLUSION

The data indicated that Cd, either from the effect of motor vehicles or
from human activities, was not of significance effect on the three parts of the
trees. When taking in consideration the concentration of Pb, we must be care
especially for fruits when it is used by consumers. For Zn, Cu and Fe, they
were found to in adequate concentration and may be consumed safely after
washing.

We may concluded also that environmental pollution data trend to
vary extensively and subjected to various types of uncertainties due to
several factors such as the distance from poliution source and pathways,
natural background variation, pollution buildup or degradation over time.
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