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ABSTRACT

The increased use of vehicles coupled with lackeafission standards have increased the deposi-
tion of traffic-related metals in the environmenthis study quantified heavy metals concentrations
in soils and plants in relation to distances frontotin-lbadan road, in order to determine the con-
tributions of vehicular emissions to the environmih pollution status. Soil and plant samples
were collected at 2 m and 5 m distances from thad@t Eyenkorin, Ogbomosho, Iwo and Olodo.
The collected soil and plant samples were analyg@dzn, Pb, Cd, Cr, Ni and Cu concentrations
using standard methods. Results showed that Pb ligher than Ni, Cr, Cu, Cd and Zn in the sail.
Differences between metals concentrations at 2 nd &m distances from the road was inconsis-
tent. The highest total concentrations of soil Za1.57 ug.g) and Pb (45.98 ug:§ were in lwo
and Ogbomosho respectively. Eyenkorin had the highital concentrations of Cd (17.10 pg'y
Cr (10.23 pg.d), Ni (15.95 ug.d) and Cu (12.59 pg.g). Total Zn, Pb and Cr contents in the sam-
pled plant at Ogbomosho were highest. Plant samgfesn Eyenkorin and Iwo had the highest Ni
(1.95 pg.g") and Cu (2.07 pg.g) contents respectively. The levels of Zn and Cuttie plants were
within the permissible limits. The correlation oflgnt Ni concentrations with soil Pb, Cd, Ni and
Cu concentrations could serve as tool to ascert#tie levels of these metals in the soil. llorin-
Ibadan road thus reflect varying degree of heavytals contamination.
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INTRODUCTION 2005). The rapid increase in the use of vehicles
Pollution is the introduction into the environ-for day to day transportation in most developing
ment of substances or energy liable to caussountries, coupled with lack of emission stan-
hazards to human health, harm to living organeards in these countries, have contributed a great
isms and ecological system, damage to structudeal of concern for vehicular pollution (Amusan
or amenity of interference with legitimate useset al, 2003; Olukanni and Adebiyi, 2012). Nige-
of the environment by man (Holdgate, 1979)ria crude oil is known to have about 0.003 —
Pollution has increased considerably in recemt2.31mg/kg of transition metals such as V, Cr,
years as a result of increasing human activitiesin, Fe, Co, Ni and Cu (Nwachukwat al,
such as burning of fossil fuels, industrial andl995) and are readily emitted to the environment
automobile exhaust emissions (Zaidi al, during combustion (Bada and Oyegbami, 2012).
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The coarse particles which are formed mechanand release of inflammatory mediators in respi-
cally by the abrasion of road materials, tyres andatory tract epithelium (Duaet al, 2012), in-
brake linings are also sources of pollution to thereasing number of local settlements and farm-
environment (Palmgreat al, 2003). Although, lands along major roads and highways is raising
many studies have shown the extent of contamgerious health concerns. Considering the varying
nation of roadside topsoil and vegetation in reladegree of traffic in major towns and the impor-
tion to the traffic volume and proximity to the tance of llorin-lbadan road as service linkage
highway (Lagerwerff, and Specht, 1970; Frion-between north-central and south-western geopo-
Frenetet al, 1994; Danielet al, 1997; Jaradat litical zones of Nigeria, this study proves neces-
and Momani, 1999; Turer and Maynard, 2003sary as no previous attempt has been made to
Uwagboe and Hymore, 2008; Abechki al. assess the continuous traffic-related deposition
2010; Demirayalet al, 2011; Yaret al, 2012), of heavy metals on soil and vegetation along this
only few of such studies relates to roads withimoad. The present study quantifies the heavy
south-western Nigeria (Amusaat al, 2003, metals concentrations in soil and plant in rela-
Bada and Oyegbami, 2012, Olukanni and Adetion to roadside distances along llorin-lbadan
biyi, 2012). road which cuts across three states (Kwara, Oyo

Through the atmospheric deposits and road rur?‘-nd Osun) of Nigeria.

offs, heavy metals are transported to soil alongiATERIALS AND METHODS

roadside, where they are absorbed by plantstudy Area

(Yan et al, 2012). The concentrations of theseThe study was carried out along llorin-lbadan
metals in soil and plants have been linked t@oad which spans about 120 km connecting
several factors including traffic volume (Abechikwara, Oyo and Osun states of Nigeria. The
et al, 2010; Cheret al, 2010), highway charac- approximate distance from Eyenkorin (near
teristics (Baiet al, 2009), topography/terrain of |lorin) to Ogbomosho is 35.8 km, Ogbomosho to
road and roadsides (Saeetlal, 2009), distance |wo is 54.8 km, while Iwo to Olodo (near
from roadside (Mmolawaet al, 2011), wind |pbadan) is 27.5 km. The road reflects varying
direction (Jaradat and Momani, 1999) and raindegree of vehicular traffic and daily traffic den-
fall/water action (Ghrefat and Yusuf, 2006).sity in Ogbomosho, the busiest point along the
Traffic-related heavy metals build up in soil canroute, is above 5000 vehicles. Except for the
be at significant concentration even at 100 mdcanty roadside mechanics, vulcanizers, battery
from the road. Absorption of heavy metals fromchargers, panel-beaters and auto-electricians
roadside soils by the root hairs, consequentlglong this route, farming and agricultural pro-
result in translocation to the stem and leaves afuce marketing constitute the major economic
the plant (Yaret al, 2012). Therefore, the fac- activities. Arable crops cultivated in the region
tors influencing accumulated heavy metals innclude cassava, maize, sorghum and yam, while
plants are related to the soil's heavy metal cortashew, cocoa, kola, mango and oil palm are the
tent. Moreover, the concentration of heavy metmajor tree crops. The vegetation belt of the area
als in developed areas has been found to e rainforest with degraded portions now classi-

higher than in underdeveloped areas (Saeedi fied as derived savanna (Oladejial, 2012).
al., 2009). Hence, plants along roadsides that

accumulate heavy metals can be used as tool 8ampling procedure

bio-monitoring of the soil's heavy metal concen-Soil and plant samples were collected from 2 m
tration (Aksoyet al, 2012). and 5 m distances from llorin-lbadan road at
Eyenkorin  (8.402°N, 4.469°E), Ogbomosho
Cu, Fe, Mn, Pb, and Zn associated with ambie 133%N, 4.250°N), Iwo (7.633°N, 4.183°E), and

. : . .~ Olodo (7.251°N, 3.573°E). The choice of the
particles from roadside dust in the prOdUCtlonsampIing distances (2 m and 5 m) from the road

Despite implicating toxic metals such as Cd, Cr
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was informed by close proximity of buildings blank in the same acid matrix. Quantification of
and farmlands relative to the road. Sampling wametallic content in samples was carried out us-
carried out close to the points (speed break#ig Flame Atomic Absorption Spectrophotome-
bumps) where there is usually speed reductioer (Unicam model 929).

The soil samples were collected (from 0-10 cnThe data obtained were subjected to descriptive
depth) in five replicates using polyethylene bagstatistics and analysis of variance. Means were
prewashed with 3% HNgand rinsed with de- separated using Duncan’s Multiple Range Test
ionized water. The soil was air-dried, pulverizedat 0.05a-level. Pearson correlation coefficient
using acid washed porcelain mortar and pestleyas used to determine the relationship between
passed through 2 mm nylon sieve and prior teoil metal content and accumulated metal in the
digestion. The soil pH was determined by elecplant.

trometric method and particle size distribution

was determined by hydrometer method as ouRESULTS AND DISCUSSION

lined by Bouyoucos (1951). Soil organic mattePhysicochemical properties of the soil

was determined using the chromic acid oxidatioisoil pH, organic matter (OM) and texture in the
method (Walkley and Black, 1934). 2 g of soilfour towns varied (Table 1). Soil of Olodo had
of each sample was wet-digested using 30 nthe significantly (p < 0.05) highest pH (6.52) and
conc. HNQ of high purity, followed by 30 ml of OM (2.77 %). The soil of Eyenkorin, Ogbo-
2 M HCI (Abechiet al, 2010). The digested mosho and Olodo were slightly acidic, while that
samples were then warmed in 30 ml of 2 M HCbf Iwo was moderately acidic. Textural class for
to re-dissolve the metal salts. Shoot materials &foils of Eyenkorin, Ogbomosho and Olodo were
Sida acuta widely distributed across the sam-loamy sand while that of lwo was sandy loam
pling points were collected, washed with deion{Table 1).

ized water, dried at 80 °C for 24 hours and di-

gested according to the method by Plank (1992Heavy metal concentration in soil

2 g of each plant samples was charred and ashBésults from this study showed significant dif-
in a muffle furnace at 500 °C. The ash was diderences in the heavy metal contents in the soil
solved in 1:1 HCIQ- HF mixture and heated across the four selected sites at both 2 m and 5 m
until a transparent solution was obtained. Thé&om the road. The highest Zn concentration at 2
soil and plant digested solutions were cooled ta point from the road was in Iwo (15.03+1.23
room temperature, filtered, transferred quantitagg.g'), while the least was observed in Ogbo-
tively to 25 ml volumetric flask and made up tomosho (5.03+0.12 ugXy (Table 2). The highest
volume with distilled water. Sample digestionsoil Zn concentration from the 5 m roadside
was carried out in five replicates together with goint was in Iwo (8.12+0.53 ug4 and

Table 1: Physicochemical properties of soil colléed from four towns along llorin-lbadan

highway
Location H (H.0) % Textural Class
pr (Ha oM sand St Clay
Eyenkorin 6.28 1.09' 86.64 6.48 6.88  Loamy sand
Ogbomosho 6.30 2.37 82.70 12.19 511  Loamy sand
Iwo 5.8¢ 2.54 75.29 16.60 8.11  Sandy loam
Olodo 6.52 2.7F 86.02 9.88 4.10 Loamy Sand

Means with same letter down the column are coluremat significant atc = 0.05
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Eyenkorin had the least (0.83+0.06 pY.g Olodo had the highest Pb concentration
(Table 3). Soil from the 2 m roadside point had48.61+1.09 pg.d) at 2 m from the roadside
significantly (p < 0.05) higher Zn concentrationswhile Eyenkorin had the least (12.06+0.55 j1g.g
than the 5 m point for Eyenkorin, but lower for') (Table 2). Soil Pb concentration at 5 m from
Ogbomosho (Table 4). The observed Zn concerthe road was significantly (p < 0.05) highest in
tration is less than 121.7 ug.geported for near Ogbomosho (53.50+1.28 pd)g and several
distance (1.5 m) from roadside in Amman, Jorfolds lower than was reported by Ndiokwere
dan (Jaradat and Momani, 1999) but within th€1984) in Nigeria. lwo and Olodo had signifi-
range of 5.67-12.88 ug'geported by Abechét cantly (p < 0.05) higher Pb concentration at 2 m
al. (2010) for Jos, Nigeria. than at 5 m from the roadside (Table 4). Jaradat

Table 2: Concentration of heavy metals (ug:fdry weight) in soil samples at
2 m roadside point in four towns along llorin-Ibadan highway

Heavy metal concentration (jg.g1)

Location Zn Pb cd cr Ni Ccu

Eyenkorin 7.67+0.42 12.06+0.58 18.07+1.14  4.05+0.02 15.47+1.48 14.02+1.183
Ogbomosho 5.03+0.2  38.46+0.9% 2.12+0.55  9.66+0.38 8.48+1.37 15.05+0.53
Iwo 15.03+1.28 33.06+1.67 0.77+0.08  1.41+0.30 12.20+0.28 13.04+0.58
Olodo 6.43+0.5% 48.61+1.09 6.46+0.38  7.75x0.28 1.66+0.02 3.42+0.38

Values (mean + standard error) with the same lettewn the column are not significanteat 0.05

Table 3: Concentration of heavy metals (ug:bdry weight) in soil samples at 5 m
roadside point in four towns along llorin-Ibadan highway

Heavy metal concentration (jg.g1)

Location Zn Pb cd cr Ni cu

Eyenkorin 0.83+0.06 26.82+1.28  16.13+0.53 16.41+0.06  16.42+0.34 11.1620.16
Ogbomosho 6.92+40.70 53.50+1.28  3.04+0.05  10.04+0.08  8.68+0.72 0.93+0.05
Iwo 8.12+0.53  43.66+0.09 1.64+0.08 8.8820.77 8.44+0.38 11.89+0.76
Olodo 6.88+0.52 38.93+1.08  6.41+0.07 4.06+0.08 2.06+0.1% 6.22+0.28

Values (mean + standard error) with the same lettewn the column are not significanteat 0.05

Table 4: t-test comparison between heavy metal coantration in soil samples from
2 m and 5 m roadside points from four towns alongjorin-Ibadan highway

. p-value
Location
zn Pb Cd Cr Ni Cu
Eyenkorin 0.008 0.903 <0.001 0.001 0.737 <0.001
Ogbomosho <0.001 0.032 <0.001 <0.001 0.140 0.068
Iwo 0.288 0.002 0.001 0.176 0.002 0.751
Olodo 0.147 <0.001 0.002 0.315 0.335 <0.001
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and Momani (1999) also observed decreasing Pissociation of Cr and Ni in decorative plating, as
concentrations with increasing distance fronto providing bright surfaces with wear and tar-
roadside. Soil Pb concentrations in this study igish resistance in motor parts and other metal
outside the range of 1.59-12.10 irgported alloys (Papp, 1994), could be responsible for the
by Abechiet al. (2010). close range of@Cr (1.71-16.47 pd)gand Ni

: I 1.68-16.76 pg-g in the soils. Soil Ni concen-
Decreasing order of Cd concentration in the so@ration for Iwo is higher than 7.55 ud.eeported

at 2 m from the road was Eyenkorin > Olodo >

Ogbomosho > Iwo (Table 2), while at 5 m theby Ayodele and Dawodu (2008), but within the

- ted in Ogun state, Nigeria (Olukanni
order was Ogbomosho > Iwo > Eyenkorin >fange report S
Olodo (Table 3). Cd concentration in Ogbo—and Adebiyi, 2012), Ethiopia (Melaket al,

005), India (Abida et al, 2009), Poland
mosho and Iwo were lower than the range 5.152—

579 no.d) reported by Abechit a (2810() {Dudka, 1992) and USA (Bradfort al, 1996).
While th.ose of Eyenkorin and Olodo W’ereCu concentration in Ogbomosho at 2 m from the

higher. Soil Cd concentration for the 2 m and oad was significantly (p < 0.05) highest (Table

m points was different (p < 0.05) in the towns ), but the concentration was highest at 5 m

studied. The level for lwo and Ogbomosho fa”roa_dside distance in Iwo (Tabl_e 3)'. Cu concen-
within the worldwide range of 0.5-4.0 ué.g tration for 2 m and 5 m roadside distances was

ot statistically different (p < 0.05) except in

gezrg;ss(gggzg'orgnﬁg}gilga ghi]cgﬁgiitééégngyenkorin and Olodo (Table 4). Mean Cu con-
1 centrations in the soils was generally less than

-1 -
Hg.g") for Iwo were lower than 2.11 pgidor those reported by Ekmekyapetral. (2012). The

soil reported by Amusast al. (2003) in Osun reater amount of metals at roadside distance of

State. Cd contamination in soils is attributed t(% th ‘5 i tamination f
release from motor accumulators/batteries ang M han & m suggest contamination from

carburettors (Arslan and Gizir, 2006), wearing Ofelnthropqgenlc sources, rat_he.r t.ha_n from natural
paints on vehicle body/parts (Asthana and AsSource like parent rock. This is in line the report

hana, 2006; Ogbonna and Okezie, 2011), teaPéOSiba_njo and Ajayi (1989). Fakayode_ and Olu
and wears of tyres (Smolders and Degrysé wolabi (2003) also reported decreasing heavy
2002) rhetal concentrations from the roadside to be due

to vehicular emissions in particulate form that
Soil Cr concentration at 2 m from roadside wasettle under gravity at decreasing concentrations
highest in Ogbomosho (9.66+0.38 iY.gTable  from the road edge.

2) while Eyenkorin had the highest Cr concen-

tration (16.41+0.06 ug‘.’g at 5 m distance from Heavy metal concentration in plant

the road (Table 2). Eyenkorin and Ogbomosh@n concentration in plant samples collected at 2
had significantly (p < 0.05) higher concentram from the road was highest in Ogbomosho
tions of Cr at 5 m than the 2 m sampling dis{1.02+0.01 pg.g), and significantly (p < 0.05)
tances (Table 4). Cr concentration was less thafifferent from plants at Iwo, Olodo and
36.20 pg.g reported for roadside vehicular pol- Eyenkorin (Table 5). Ogbomosho and Iwo had
lution in Qinghai-Tibet Plateau, China (Yaat significantly (p < 0.05) higher Zn than
al., 2013). Eyenkorin had the highest Ni concengyenkorin and Olodo at 5 m from the roadside
trations at 2 m (15.47+1.48 udigand 5 m (Table 6). This observed concentrations was less
(16.42+0.34 pg.9 roadside distances (Table 2than 98.7 pg:q reported in Amman, Jordan
and 3). There was however no significant (p XJaradat and Momani, 1999).

0.05) difference in Ni concentration in the 2 mThere was no significant (p > 0.05) diff .
and 5 m roadside points, except at Iwo (Table 4 S9 p=0. Ifierence in
The observed soil Ni concentration was less tha] b concentration for plant samples at 2 m from

. the road in Eyenkorin (3.01+0.03 pg)gand
31.93 ng.g reported by Yaret al. (2013). The Iwo (2.98+0.08 pg.9), however samples from
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Table 5: Concentration of heavy metals (gg-1 dry weight) in plant samples at 2 m
roadside point in four towns along llorin-Ibadan highway

Heavy metal concentration (jg.g1)

Location Zn Pb cd cr Ni Cu

Eyenkorin 0.08+0.00  3.01x0.08  0.97+0.0f  1.19+0.0% 1.94+0.08 1.18+0.0%
Ogbomosho 1.024¢0.61 7.79+0.54  0.99+0.02  1.18+0.1% 1.06+0.0% 1.28+0.0%
Iwo 0.09+0.0%  2.98+0.08  0.18+0.08  1.21+0.07 1.08+0.0% 2.08+0.02
Olodo 0.08+0.02  1.23+0.0f  0.92+0.12  0.06+0.0% 0.08+0.02 2.02+0.09

Values (mean = standard error) with the same lettewn the column are not significanteat 0.05

Table 6: Concentration of heavy metals (gg-1 dry weight) in plant samples at 5 m
road side point in four towns along llorin-Ibadan highway

Heavy metal concentration (jg.g1)

Location Zn Pb cd cr Ni cu

Eyenkorin 0.04+0.00  3.09+0.59  0.19+0.02 1.06x0.0? 1.96+0.28 1.02+0.0%
Ogbomosho 0.09+0.61  6.04+0.04 0.06+0.0f 2.02+0.02 1.09+0.0% 1.64+0.14
Iwo 0.08+0.0% 4.66+0.22  1.05+0.08 1.08+0.04 1.01+0.06 2.06+0.04
Olodo 0.05+0.00  6.21+0.46  0.09+0.0f 0.08+0.0f  0.06+0.0f 0.81+0.0%

Table 7: -test comparison between heavy metal comteation in plant samples from 2 m
and 5 m roadside points from four towns along lldn-lbadan highway

) p-value
Location )
Zn Pb Cd Cr Ni Cu
Eyenkorin <0.001 <0.001 0.198 <0.001 0.566 0.065
Ogbomosho 0.214 0.001 0.172 0.377 0.902 <0.001
Iwo 0.007 0.003 0.001 0.001 0.001 0.278
Olodo 0.576 0.003 0.909 <0.001 0.021 0.003

Ogbomosho had the highest Pb concentratiohhe highest Cd and Cr concentration were in
(7.79+0.54 pg.9) (Table 5). Decreasing order Ogbomosho (0.97+0.01 pd)y and Iwo
of Pb content in plant samples at 5 m from th¢1.21+0.07 ug.g) respectively. lwo had signifi-
roadside was Olodo > Ogbomosho > Iwo >cantly higher Cd at 5 m from the roadside than at
Eyenkorin (Table 6). Except for Ogbomosho2 m (Table 7). Cd concentrations in the plant
accumulated Pb in plant samples at 5 m watissues was within the range of 0.03-1.93 j1g.9
higher than that at 2 m. This contradicts the rereported by Shalet al (2013). All the towns,
port of Naseret al (2012), where heavy metals except Ogbomosho showed differences in Cr
in plants decreased with distance from the roagoncentration for the 2 and 5 m sampling points
Pb concentration in this study is within the ranggTable 7). Cr concentration in plant was gener-
of 7.3#3.1 ug.g in roadside plants of Jordan ally less than 9.61 pg'greported forRhazya
(Jaradat and Momani, 1999.) strictain Pakistan (Shaht al, 2013). Eyenkorin
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had the highest Ni concentration at 2 m
(1.94+0.05 pg.g) and 5 m roadside distances
(1.96+0.23 pg.q). Except for Iwo with lower Ni

concentrations, the result for Ni fall within the
range reported by Shadt al. (2013). Iwo how- o
ever had the highest Cu concentration at 2 m an§
5 m sampling points (Tables 5 and 6). Cu con-®
centration was significantly (p < 0.05) higher in @
the plant at 2 m than at 5 m in Olodo. The re-%
verse was the case for the sample from Ogb

mosho (Table 7). Cu concentrations in plantn
tissues in this study is less than 31.4 jtger
ported for traffic-related contamination in Jordan ¢,
(Jaradat and Momani, 1999).

the

Relationship between heavy metals in soil and
plant =
Table 8 shows a significant negative correlation%
between soil Zn and Cd (r = -0.518; p < 0.05),»
Zn and Cr (r = -0.805; p < 0.05) as well as Pb%
and Cd (r = -0.740; p < 0.05). The relationship=
between soil Pb with both Ni and Cu in the soil €
were of the same magnitude and significant (r ==
-0.684; p < 0.05). A positive correlation exist ®
between soil Cd content and soil Ni (r = 0.530; pﬁ
< 0.05) as well as between soil Ni and soil Cu (re
= 0.561). There was significant negative correla-%
tion between with Ni uptake in plant and the soil%
Pb content (r = -0.675; p < 0.05) but a positive®
relationship exist between Cu uptake and P
content in soil (r = 0.452; p < 0.05). Also, a g
negative correlation exist between soil Cd and®
plant total Cu content (r = -0.574; p < 0.05) @
while the relationship of Ni content in plant hadf
a positive correlation with soil Cd (r = 0.572; p < g
0.05). Both Cr and Ni uptake in plants are posi-2
tively correlated with soil Ni content. Uptake of
Pb and Zn in plants were positively related (r =
0.611; p < 0.05) while Cr and Ni content were
also related (r = 0.649).

les acros

Zn accumulation in plants did not correlate with ©
values obtainable in the soils. Generally, the

values from all the locations were lower as com-©
pared to those of Ekmekyapat al. (2012). %
There was however tendency of Zn uptake by®

Pearson correlat

llorin-lbadan highway

A-plant  Pb-plant  Cd-plant  Cr-plant Ni-plant Cu-plant

Pb-soil Cd-saoil Cr-soil Ni-soil Cu-soil

Zn-soil

1.000

0.041
-0.518
-0.805
-0.070

Zn-soil

1.000
-0.740

Pb-soil

1.000
0.251
0.530
0.161

Cd-soil

1.000
0.241
-0.098

0.166
-0.684
-0.684

Cr-soil
Ni-soil

1.000
0.561

1.000

0.162
-0.096

Cu-saoil

0413

1.000

-0.058

0.135
0.088
-0.024

-0.309
-0.400

0.064
0.256
-0.150
-0.018

-0.675

0.452

Zn-plant

1.000
-0.103

10.6
390.
0.147

0.008

0.058

-0.181
-0.060
0.595

0.960
-0.140

-0.103

-0.059
0.117

-0.205

Pb-plant

1.000
-0.158
0.038

0.396

0.120
0.539

0.040

-0.100
0.572
-0.574

Cd-plant
Cr-plant

1.000
0.649

0.292
-0.098

0.218
0.346
-0.204

1.000

Ni-plant

1.000

210.

0.258 0.136

-0.375

-0.143

-0.105

0.548

Cu-plant

Correlation is significant at the 0.05 level (24&d)
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plants to increase with increasing Pb concentrgported by Demirayalet al (2011) inPhoenix
tion in soil. This report agrees with that of Mmo-dactylifera Accumulated Cu content in the
lawaet al (2011) but was contrary to the reportplants from this study were within the range (5-
of Ekmekyapaet al. (2012). 20 pg.g) reported by Yilmazt al (2006).

Pb levels in soil at Ogbomosho and Eyenkorirtijo
0

followed the same pattern as those accumulat(:% NCLUSION

rin-lbadan highway showed high contamina-

in the plants (Fig. 1). This also agrees with th ion with lead (Pb) than any other metals stud-

report of Naveect al. (2010). The pattems of jed. The low concentrations of Zn in the soil and

accumulated Cd and Cr in the plants did not cors ) o
relate with the soil contents of both metalsporrespondlng low concentration in the plant

However, the higher value of Ni in plants atVas possibly_d_ue o its upt_ake and utilization by
Eyenkorin was comparable to its sail contentéhe plant, as it is an essential component of thou-

(Fig. 1). This was evident as Ni and Cr uptake ir.?ands of plant proteins_. I_-|igh concentrati_ons of
plant had positive correlation with soil Ni Con_the metals at near proximity to the road discour-

tent. There was the possibility of increased sof'f‘gehfa;]mT%. e:nd foo;j protﬁessm% E%I(_:;N'tlzes atd
Pb content translating to increase uptake of C uch short distances from Ihe road. ihe 2n an

since Pb concentration in soil relates to traffic”" levels in the plant tissues were within per-

density. The average Cu concentration in plantjg"SSIbIe limits, hence bloch_emlcal Processes
in this study were less than 45.10 |iyap re- regulated by these elements in the plant will be
' sustained. The significant correlations of plant

60 — . [ |Eiyenkorin
{(a) Soil A O gbomosho
' Iwo

EES]Olodo

50 -

40

"

Total metal content (pg.g')

Cd Cr
Heavy metal

Fig. 1: Total concentration of heavy metal in (ayoil and (b) plant from
four locations along llorin-lbadan road
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