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ABSTRACT

The determination of Cd, Co, Cu, Mn, Ni, Pb andrzZaoils within motor parks in some selected lggaernment
areas of Benue state were carried out with Flamenit Absorption Spectrophotometric technique. Tle¢hod
developed by the United State Environmental Prmteddgency for (total sobbed) heavy metals in seisliments
and sludges was used in the preparation of thessoitples. Generally the ranges and mean conceotisijLg/g)

of metals in motor park soils were 3.00-4.93 (40379), 1.00-1.87 (1.4640.31), 41.67-65.93 (52.465),301.67-
390.00(346.18+37.56), 14.20-19.13 (16.72+1.74),.2385382.67 (251.22+41.96) and 103.33-171.67(13622530)

for Cd, Co, Cu, Mn, Ni, Pb and Zn respectively. Tdumcentration of Pb was the highest. The degree of
contamination by each metal was estimated by thetenent factors. The enrichment factors obtainedGd, Co,

Cu, Mn, Ni, Pb and Zn in motor parks were 15.07812.92, 2.41, 1.92, 76.36 and 13.58 respectividtg. inter-
element correlation was found among metals in thids susing Pearson’s correlation co-efficient. Taewere
positive correlations among the metals determindgtals such as Pb, Cd, and Zn shows high degfee o
contamination, while Co, Cu, Mn and Ni shows |l@grge of contamination in the study sites.

Keywords: Heavy Metals; Motor Parks; Benue State.

INTRODUCTION

The rapid increase in man’s agricultural, industiad urban activities has principally led to thgpearance of the
modern environmental problems that are associatéd pollution, of which heavy metals play a sigoéit role
[1,2]. There is a long history of association bedwenodern civilization and metals whose accelerassl started
during the industrial revolution of the nineteentmtury. Since then, heavy metals have becomeingrgrtant for
all aspect of life, because of a large range ofa@bducts in use[3,4].

Trace metals are peculiar to all kinds of soilsjisents, waters and living organisms in a rangenafmal
background concentrations [5], but when they excaedptimum range of safe exposure, then the téraavy
metal pollution” is used. Thus of concern are tleanission into the environment as a result of iasesin industrial,
man’s agricultural and urban activities, which ginge to anomalous high concentrations of the metlhtive to
the normal background levels [6]. With urban depelent, there is high rate of vehicle usage reguitinincrease
in number of motor parks “garage”, vehicle fueliriig station, servicing and repairing stationsha tirban areas. As
a means of transportation, the explosively risinigan population now relies heavily on automobildsclv have
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become a dominant source of pollution in many sitét present, most of the gasoline used in Afdoatains trace
metal especially lead. The lead contents inclu@4-0.52gf" for regular brand to about 0.7-0.9¢br supergrade
gasoline in Nigeria [7,8]; 0.81-1.05iin Egypt [9]; 0.5-0.6 gt in Libya [10] and 0.3-0.7 dlin Ghana. The lead
content of African gasoline is thus higher than @5 gi* being adopted by the European Economic Community.
In Canada, the Unites States and Japan, most gigwine is lead free. As the developed countddsce or phase
out the leaded gasoline, the consumption of leaghsoline in Africa has risen and will continuerise in relation

to the global total indiscriminate (unregulatedypdisal of automobile waste oils would represeningportant
source of lead and other trace metals on land &glyethe motor parks. As the motor parks increase result of
increase in number of vehicles, measures must kEntto know the sources, significance and conceéoirs of
these pollutants (heavy metals) to the environment.

This research is therefore based on the study atedrdination of various concentrations of metalshsas Cd, Co,
Cu, Mn, Ni and Zn in motor parks soil samples inkpo, Gboko and Makurdi Local Government of BentegeSin
Nigeria since some of these motor parks serve akenahere food, fruit and vegetables are sold alsd as a
playing ground particularly for children that caxgést Pb directly from soil [11].

MATERIALS AND METHODS

Sampling spots of about 20-30 m apart from eaclerotfere mapped out for soil sample collection witbach
sampling sites. Samples were collected using cétainless steel trowel from about 0-15cm depthoi sample
from control sites were also collected from wheaenfing, mining and industrial activities were alis€Fhe
collected soil sub-samples were thoroughly mixeml@d together to make a composite of each soiptam

The collected soil samples were air-dried for 2 kget® remove excess moisture. Large soil clods wks@ crushed
to facilitate the drying. The dried soil samplesreverushed in a porcelain mortar with a pestle. Gilushed soil
samples were sieved through a 2 mm sieve madeimfieds steel, for analyzing soil pH and partiéie sSome
portion of the individual sieved soil samples wimgher pulverized to a fine powder and passedutinca 0.5mm
sieve for analyzing organic carbon and total metaitent. The pH of the soil samples was determimigd pH

meter Hanna (Model H1991000) according to standasdytical methods. Organic matter was determirssaiguthe
chromic acid oxidation method [12]. Particle sizistdbution was determined by the hydrometer metlasd
described by Bauyocos [13]. The exchangeable catamndetermined by the method described by Hendefs4].

The method developed by the United States Enviromehé’rotection Agency for (total sobbed) heavy atetn

soil, sediments and sludge (USEPA SW-846, meth&DB[L5], was used in the preparation of the saihples for
the determination of total metal content in thisdgt One gram (1g) of the soil sample was weigintal & beaker
for acid digestion. Analar grade nitric acid, hygea peroxide (about 30%) and concentrated Hydreoichbexid

were used for the digestion. The digest was fittetteough whatman filter paper. Each filtrate wadlected in

100ml volumetric flask and deionized water was ugednse the filter paper into volumetric flaskadh filterate
was later made up to 100ml with deionized watean8ards were prepared with serial dilution techesgwithin the
range of each metal determined. The standards weegl Analar grade; the instrument was first catimtawith

stock solutions of the prepared standards befoatyzed using flame atomic absorption spectrophotemeAfter

every five samples analyzed using AAS, the firshigi@ was repeated for quality check. Only whenrdsalt was
within 10% of earlier readings did the analysisgaed further. The data obtained in the study weatyaed using
Pearson correlation analysis.

The enrichment factors for the soils were calculatecording to the following equation
EFc = (Cx/G-e)soil/(Cx/CFe)Earth’s crust

Where (Cx/@e) soil is the ratio of concentration of the elembaing determined (Cx) to that of FeH€ in the
soil sample and (Cxf&x) earth’s crust is the ratio in the reference Earthust [16,17,18].
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RESULTS AND DISCUSSION

Soil Characteristics of Motor Park
The pH values ranged from 6.20-7.50, 6.80-7.20 &8@-7.50 for Otukpo, Gboko and Makurdi motor padi
samples respectively (Tables 1,2,3,4). All thesssildied from the motor park were either weaklg ac neutral.

The soil organic carbon concentrations ranged fb&8-1.60, 0.77-0.92 and 0.90-1.52 for Otukpo, Gbakd
Makurdi respectively. The soils from the three gtageas were generally low in organic carbon cdstdviost of
the soil samples studied from Otukpo, Gboko and Wdik motor park soil samples have organic canmioes of
less than 2.00%. The clay contents ranged from-Z4220%, 8.20-13.20% and 7.20-14.20%for Otukpo, kékend
Makurdi motor park soils respectively. The catiortleange capacity ranged from 12.80-19.40meq/108¢301
20.50meqg/100g and 10.20-20.50meq/100g, for Otulgbmko and Makurdi respectively.

Heavy Metal Concentrations

The results of heavy metal concentrations in théompark soil samples are presented in Tablesy B)5,The soil
samples from motor park sites in the three majbesi(Otukpo, Gboko and Makurdi) of Benue stateceded a
clear elevated levels of these heavy metals (Cd,GZp Mn, Ni, Pb and Zn). The mean concentrationkeavy

metals obtained from the control sites were muglelathan those obtained from the soils of the mparks under
consideration. This reflects a general and difft@etamination of soils of these motor parks by eaetals. Out
of the heavy metals considered, lead shows theehtgtollution in the three urban areas studied. duszall results
ranged from 3.00-4.93 ug/g, 1.00-1.87 pg/g, 41583 ug/g, 301.67-390.00 pg/g, 14.20-19.13 ng/ép.38

382.67 pg/g and 103.33-171.67ug/g for Cd, Co,M,Ni, pb and Zn respectively.

Generally, in the three urban area studied, theetnations of the heavy metals were extremely biggecially Pb,
Cd, Cu and Zn. This is an indication that thesevhemnetals are the primary contaminant in the mgiank soils
which was also reflected in the low level of thesetals obtained from the control sites in compariaith those
obtained from the study sites. Also, the degreeshedvy metals pollution in motor park soils whicleres
determined by its accumulation factors were algtnhFrom the mean results and accumulation factbese is a
clear indication that Pb, Cu, Cd and Zn are thatgmentaminant in the motor park soils where exh&asn
vehicles and gasoline combustion primarily causepallution with the heavy metals especially leaattigles
reaching soils through dry and wet depositions&J, Studies have shown that motor vehicles ctuisti
principal source of this metals [19,20,21]. Soil &ncentrations greater than 1.0mg/kg generallicaid a local
source of pollution [22]. The high lead contentsniotor park soil samples could further be linkedwith the
automobile tail-pipe which accounts roughly twordlsi emission of Pb into the atmosphere. It was rtedahat
Nigeria still run gasoline of Pb concentrations0d6g per litre and it is estimated that about 28@@ric tones of
vehicular gaseous Pb emission is deposited to udmaas in Nigeria annually [20]. Although the mean
concentrations of Mn were found to be very highthe motor park soils, this metal may not be regadrde a
primary contaminant in the study area, this isea#d in its accumulation factors which primarikgtetmine its
extent of contamination. The accumulation factdrdvm in the motor park soils were 7.60, 8.28 an887for
Otukpo, Gboko and Makurdi respectively. Also theameconcentration of Mn obtained from all the sites
(346.18+37.5619/g) falls within the acceptable tgyproposed by E.U, ICRCL and UNEP limits. Henceoitlld be
said that Mn originates from parent material in $bd. Copper is not regarded as soil contaminatihé motor park
soils. Its mean concentrations and accumulatiotofaavere found to be very low in motor park saifrgples.

The mean concentration of Zn in the motor park saihples was 136.252+22.00ug/g. This was also foairxe
very high in comparison with those obtained frommtcol sites. This clearly shows that Zn, which seeim be
mainly associated with traffic auto-mobile sourcan also be derived from tyre consumption. Zn cao ae
considered as one of the heavy metals which arepopemts of tyres and engines and can be releasgtgdu
abrasion and wears. However, Zn cannot also bededas one of the prominent contaminants likenithé motor
park soil because the mean metal content obtaimedrf in the motor park soils falls below some lué proposed
ranged for Zn values in uncontaminated soil. Treuawlation factor of Zn was much lower than thaPbf(Table
9).

The concentrations of Ni and Co were very low ia thotor park soil samples so also their accumuld@ators
which does not have much variation. From these rebens, Ni and Co does not contribute much towatte
contamination of areas under study. The correlativere established among the various metals umdsideration
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(Table 10). There were positive correlations betwpairs of Cd/Co, Co/Cu, Cd/Zn, Mn/Pb, Cd/Cu, Ni/2nd
Pb/Zn in motor park soils confirming their probabeammon origin.

Enrichment factors

If an enrichment factor is greater than unity, timdicates that the metal is more abundant thanfthand in the
earth’s crust. However, enrichment factors less thamay not be considered significant although they an
indicator of metal accumulation, because such seralchments may arise from differences in the ocositn of
local soil material and the reference earth’s cusstd in EFc calculations. If the EFc values aeafgr than 5, in
this case they are considered to be soil pollutisrrelated metals. Pb, Cd and Zn have the higBEstvalues i.e
76.36, 15.07 and 13.58 for Pb, Cd and Zn respagti These high EFc value indicate that the sowte
accumulation of Pb, Cd and Zn originates mainlyrfranthropogenic contributions. The Pb showed higb \Ehich
may be a pollution indicator for soils polluted By to some extent, mainly originated from traffimce soil
samples were collected from motor parks. The ingmtrcontributors of Pb in soils are the parent ggichl
materials from which soils are derived, smeltersl ccombustion and the widespread use of leademlpé&tb
mainly enters soils by means of atmospheric dry &et depositions and the disposal of sewage sluldgea

consequence of Pb and materials containing Pbiantisly elevated levels of this element may benfi in some
local soils [23,24].

Cd and Zn also have high EFc values. There is noacitern about the levels of Cd present in the enwient,
since it's a cumulative poison for mammals. Its maiays of entering the environment as a waste todre
especially from metal refining and electroplatingd also from the chemical and paint industriesZ@p Zn is also
surface contaminant of studied soil samples fromtom@arks. Its accumulation may occur from atmosighe
deposition originating from smelting activities @ssociation with lead),galvanized iron and stakbys, batteries,
brass, rubber manufacture, mining and old tyre$ [Ririchment factors for Co, Cu, Mn and Ni variedm 1.78-
2.92, which indicates that the soils were not fetiuby these metals. However Co, Cu, Ni and Mn Hakes

somewhat higher than unity i.e.1.78, 2.92, 2.24108@, respectively, but these may not be a poluitndicator for
the soils.

Table 1: Soil Characteristics of Otukpo Motor Parks

Sample Sites pH O.C Sand (%) Silt(%) Clay (%) C.E.C meq/100g

A 6.8C 1.6C 71.1C 15.7C 14.2( 12.8(
B 6.20 0.80 75.10 16.70 13.20 13.60
Cc 7.00C 1.4C 71.1C 14.7C 14.2( 19.4(
D 720 120 78.10 14.70 7.20 15.60
E 750 130 73.10 14.70 12.80 16.20
cont ] 7.2C 0.6C 74.4(C 10.4( 15.2( 14.2(
cont 2 6.10 095 71.40 10.40 18.20 13.40
cont 3 6.90 0.94 7240 13.40 14.20 12.80

Table 2: Soil Characteristics of Gboko Motor Parks

Sample sites  pH O.C Sand (%) Silt(%) Clay (%) C.EC meqg/100g

A 6.90 0.90 74.10 17.70 8.20 20.50
B 6.8C 0.8¢ 73.1( 13.7C 13.2( 19.2(
C 710 0.77 76.10 15.70 8.20 18.20
D 7.20 0.85 69.10 17.70 13.20 17.20
E 6.8C 0.9z 74.1( 16.5( 9.4C 15.6(
contl 6.90 0.98 69.40 12.40 18.20 14.50
cont2 7.20 0.85 70.40 13.40 16.20 16.20
contt 7.4C  0.6(C 70.7( 14.9( 14.4C 15.6(
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Table 3: Soil Characteristics of Makurdi Motor Parks

Sample sites  pH O.C Sand (%) Silt(%) Clay (%)

C.Eeq/100g
A 750 1.52 68.10 23.70 8.20 10.20
B 7.20 0.90 71.10 19.70 9.20 18.40
C 6.80 1.40 78.10 14.70 7.20 20.20
D 720 0.95 73.10 14.10 12.80 15.60
E 740 0.98 78.10 14.10 7.80 18.20
contl 7.20 0.85 70.70 13.70 15.60 17.20
cont2 7.00 0.70 70.90 13.50 15.60 16.20
cont3 6.90 0.94 73.70 9.60 16.70 15.20

Table 4: The ranges and mean of soil properties ohotor parks in the study area

Parameters
Town pH o.C sand silt Clay C.E.C
OTUKPC Rangt 6.2C-7.5C 0.8C-1.6( 71.1(-78.1C 14.7(-16.7( 7.2C-14.2( 12.8(-19.4(
n=5 Mean 6.94 1.26 73.7 15.3 12.32 15.52
S.D 0.49 0.3 2.97 0.89 2.93 2.58
Gboko Range 6.80-7.20 0.77-0.92 69.10-76.10 1377001 8.20-13.20 15.60-20.50
n=5 Mean 6.99 0.86 73.3 16.26 10.44 18.14
S.D 0.18 0.06 2.59 1.66 2.57 1.87
Makurdi Range 6.80-7.50 0.90-1.52 68.10-78.10 12300 7.20-14.20 10.20-20.50
n=5 Mean 7.22 1.15 73.7 17.26 9.04 16.52
S.D 0.27 0.29 4.39 4.3 2.22 3.9
All soil Rangt 6.2C-7.5C 0.77-1.6C 68.1C-78.1( 13.7(-23.7C 7.20¢-14.2( 10.2(-20.5C
n=15 Mean 7.04 1.09 73.57 16.27 10.6 16.73
S.D 0.34 0.28 3.16 2.64 2.77 2.91
n=number of soil within the site

S.D= standard deviation

Table 5: Total Metal Contents (ug/g) of Otukpo Mota parks

Sample site  Cd Co Cu Mn Ni Pb

Zn
A 3.00 1.00 41.67 31067 15.00 217.33 103.33
B 427 127 6593 387.33 1853 205.33 160.00
C 420 120 5293 37133 14.33 262.00 114.33
D 400 100 4420 313.00 17.20 22533 135.67
E 480 180 5250 306.67 18.33 275.33 124.67
contl 0.35 0.80 18.00 145.00 10.20 3.80 10.50
cont2 0.30 100 17.50 14480 9.80 3.60 11.20
cont3 0.20 100 17.80 14350 11.50 3.50 11.80

Table 6: Total Metal Contents (ug/g) of Gboko Motomarks

Sample sites  Cd Co Cu Mn Ni Pb

Zn

A 447 153 5280 306.67 17.67 232.00 111.67

B 483 187 6053 390.00 18.33 257.33 133.33

C 433 133 65.87 376.67 16.67 382.67 160.67

D 420 120 4860 30533 15.67 242.00 151.67

E 440 140 54.13 38167 17.67 239.33 171.67
contl 0.30 0.80 19.20 14250 9.50 3.50 9.50
cont2 0.37 060 17.20 140.80 8.10 3.00 8.50
cont3 0.25 090 16.90 14420 7.90 2.50 10.00
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Table 7: Total Metal Contents (ug/g) of Makurdi Motor parks

Sample sites  Cd Co Cu Mn Ni Pb Zn
A 413 180 60.60 370.33 1827 258.00 126.67
B 480 180 42.67 30167 1420 252.00 114.33
C 487 187 49.2( 380.67 19.1¢ 245.0( 162.0(
D 493 153 50.27 380.00 1540 208.67 154.00
E 433 133 4493 310.67 14.33 266.00 119.67
contl 0.3t 0.8C 17.9C 146.2( 9.0C 3.5C 9.7¢C
cont2 0.30 0.60 1850 14550 10.00 3.20 8.60
cont3 0.20 0.80 18.60 141.10 8.60 3.00 10.50

Table 8: Summary of total metal contents(ug/kg) ofhe motorpark in the study area

Town
metal Range mean/S.D
Otukpc Cd 3.0C-4.8(C 4..0520.61
Co 1.00-1.80 1.25+0.33
n=5 Cu 41.67-65.93 51.45+9.50
Mn  306.67-387.33 337.80+38.40
Ni 14.33-18.53 16.68+1.92
Pb 205.33-275.33  237.06+30.08
Zn 103.33-160.00 127.60+21.73
Gboko Cd 4.20-4.87 4.450.24
Co 1.20-1.87 1.47+0.26
n=5 Cu 48.6(-65.81 56.39+6.8
Mn  305.33-390.00 352.07+42.33
Ni 15.67-18.33 17.20+1.04
Pb 232.00-382.67 270.67+63.29
Zn 111.67-171.67 145.80+23.69
Makurdi Cd 4.13-4.93 4.61+0.36
Cao 1.33187 1.67+0.2:
Cu 42.67-60.60 49.52+6.92
n=5 Mn 301.67-380.67 348.67+39.14
Ni 14.2(-19.1¢ 16.27+2.2!
Pb 208.67-266.00 245.93+22.22
Zn 119.67-162.00 135.33+21.34
all soil Cd 3.0¢-4.9¢ 4.37+0.4¢
Co 1.00-1.87 1.46+0.31
Cu 41.67-65.93 52.46+7.85
n=1% Mn  301.6+-390.0( 34€.18+37.5¢
Ni 14.20-19.13 16.72+1.74
Pb 205.33-382.67 251.22+41.96
Zn 103.3-171.67  136.25+22.0

n= number of soil

Pelagia Research Library

750



M.S Daudaet al Der Chemica Sinica, 2012, 3(3):745-752

Table 9: Factors of accumulation of heavy metals imotopark in the study site

Table 10: Elemental correlation coefficient among davy metals in motorparks soil

Town Metal

Otukpo Cd 14.46
Co 1.13

n=5 Cu 2.90
Mn 2.3¢

Ni 1.96

Pb 68.25

Zn 11.4:

Gboko Cd 14.35
Co 3.17

n=5 Cu 2.47
Mn 8.28

Ni 2.02

Pt 90.22

Zn 15.62

Makurdi Cd 14.86
Co 2.29

Cu 2.70

n=5 Mn 2.24
Ni 1.77

Pb 76.06

Zn 141

all soil Cd 15.07
Co 1.78

n=15 Cu 2.92
Mn 2.41

Ni 1.92

Pb 76.36

Zn 13.58

Town metal Cd Co Cu Mn Ni Pb Zn

Otukpo Cd 0.791* 0.592* 0.22 0.598* 0.590* 0.489
Co 0.405 -0.096 0.536* 0.685* 0.131
Cu 0.808 0.516* -0.091 0.757*
Mn -0.02 -0.238 0.512*
Ni -0.117 0.786*
Pb -0.416
Zn

Gboko Cd 0.996* 0.376 0.518* 0.873* -0.176 0.444
Co 0.341 0.452 00878* -0.207 -0.517*
Cu 0.737* 0.311 0.835 0.167
Mn 0.532* 0.412 0.482
Ni 0.241 -0.353
Pb 0.362
Zn

Makurdi  Cd 0.197 -0.522* 0.172 -0.105 -0.703* 0570
Co 0.307 0.325 0.642* 0.028 0.570*
Cu 0.692*  0.689* -0.045 0.212
Mn 0.777*  -0.570* 0.848*
Ni 0.012 0.596*
Pb -0.668*

*indicates the significance value
Correlation is significant at 0.05 level

CONCLUSION

The results obtained from the analysis of topsmltected from motor parks in various locatiorQtukpo, Gboko
and Makurdi areas of Benue state in Nigeria indiddhat the concentration of Cd, Co, Cu, Mn, Nia@ald Zn were
higher than those of control soil metals contefte degree of contamination of Pb was the higl@astand Zn also
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showed high degree of contamination in motor padits. From this reason, it could be predicted thatsources of
contaminations of Pb, Cd and Zn are probably frathm@pogenic sources while those of Co, Cu, Ni Kimdmay

be from parent material in the soil. The only oledr contaminants were Pb, Cd, Cu and Zn and their
concentrations and enrichment factors were highllinhe soils studied. The results do not providf®rimation
about changes in the levels of inorganic soil cmiants over time, but they do provide baselinea datr
comparisons in the future. Hence, overall levelPlof Cd, Cu and Zn contaminations are those whadtar closer
monitoring in sites under considerations.

REFERENCES

[1] Oskarson,A.L.,Jorhem,L.,Sunbeg,J.,Nilsson,N. arighAlis,L. Science Total Environmerit992111: 83-94.
[2] Patterson,C.C.,Shirahata,H. and Ericson3dience of total Environmental healt887,61:167-2000

[3]Wild, A., Environmental Pollutior,994 145

[4] Akbar,K.F.,Hale, W.H.G.,Headley,A.D. and Athar,Nbgil and Water Resour@9061(4):158-163.

[5] Miller,W.P. and McFee,W.\Wournal of Environmental Quality,983 (12):23-33.

[6] Mohammed,S.,Nkobobi,M.,Georges-Ivo,E.,Ekosse,Ir@.,a Julius,A,Journal of Applied Sciences and
Environmental Managemerz00510(2):135-145.

[7] Ademoroti,M.A.Journal of Environmental Pollution (series,B)8611:241-253.

[8] Mielke,H. W.,Environment, Geochemistry and Hedl®9416:123-132.

[9] Ali,E.A.,Nasralla,M.M. and Shakour,Anvironmental Pollution, (seriesBP8611,205-210.
[10]Nriagu,J.O.,A history of global metal pollution soce1986272:223-224.

[11]Juberg,D.R.,Kleiman,C.F. and Kwon,SEptoxicology and Environmental Safet997,38:162-180.
[12]Walkley,A. and Black,l.A.,Soil sciencE3437:29-36.

[13]Bougoucos,G.HSoil Agronomy Journgdl951,43:434-438.

[L4]Hendershot,W.H.,Lalande,H., and Duquette®dnadian Society of soil sciencewis,Boca Raton, FIL993
141-145.

[15]United State Environmental Protection Agency,USERX,846,U.S Government print office, Wastington,D.C.
1986

[16]Berti,W.R.,Cunnigham,S.D. and Jacobs, L.W.,Biogeaaistry of trace Elements,Paris,Frai®98
[17]Awofolu,O.R.Journal of Applied Sciences and Environmental Mamagnt2004,1(8):23-27.

[18] Ansari,T.M.,Shad,M.A.,Ahmad,Z.,and Akbar,KJJournal of Biological scienc20033(7):627-634
[19]Kakulu,S.E,Environmental Monitoring and Assessm2d0389:233-242.

[20] Onianwa,P.C.,Toxicology and Environmental chem|20§1,1-4(84):33-39.

[21]Voutsa,D.,Grimans,A. and Samarafvironmental Pollutior},99694(3) 325-335.
[22]Kabata-Pendias,A.and Pendias,H.Trace elementsils awd plants.Boca Raton,FL:CRC-Press1884107-
127.

[23]Ho,l.B. and Tai,K.M,Environmental pollutior},98849:37-51.

[24]Gray,C.W.,Mclaren,R.G.,and Roberts,A.H%Zience of the total environme&@03305:105-115.

[25] Reimann,C.R.,Boyd,P.,DeCarital,P.,Hallareker,J.Hslkulina,G.,Niskavaara,H.and
Bogatyrev,|,Environmental pollution]1997,95(1):45-56.

[26]Nyle,C.,Brandy,R.,and Weil,R., The nature and proegiof soil199912" ed,723-756.

752
Pelagia Research Library



