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Table (1) Classes of geoaccumulation index

S 29T e S ey L
Degree of contamination Geo-accumulation Index
GJJ—‘TJ:..G 0>
Non-polluted
o:)T&Uo))Tﬁb 0'1
Non-polluted-slightly polluted
aA}ST g;“f 1'2
slightly polluted
aé\;T&UeJ\,}T@S 2'3
slightly polluted-very polluted
03T b= 3-4
very polluted
o:_,}T Uu'J\.& v a:).‘TkgL::'- 4'5
very polluted-highly polluted
ab)JT ‘u\{‘.l\-i 5<
highly polluted
(V) 29T 5956 3o o 4ol (Y) Jyur
Table (2) Classification levels of contamination factor
jb}.wﬂ?)b 5S 6 Hluae
Degree of contamination Factor value
S24T s 0
Non pollution
buge S TG ST 05 1
Non pollution-average pollution
L ge ST 2
average pollution
U g SadT 3
average pollution-strong pollution
5 ST 4
strong pollution
S5 ke b s ST S
strong pollution- very strong pollution
S sk ST 6

very strong pollution
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Figure (1) Location of the study area and sampling site
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Table (3) Statistical description of available forms of heavy metals (mg/kg) and some chemical properties of soil in the study area

S S Jol A oSt B
characteristic replication Minimum Maximum Average Standard Deviation
o 13 1.92 4.40 2.53 0.98
(Copper)
s 13 5.88 35.50 11.93 8.02
(Zinc)
Va4 Ny 13 1.74 4.76 3.52 1.05
(Zone 1) (Lead)
psslS 13 0.14 0.5 0.38 0.13
(Cadmium)
pH(1:5) 13 6.90 7.90 7.35 0.29
EC(dS/m) 13 0.18 2.04 0.58 0.54
OM (%)’ 13 0.27 0.90 0.49 0.29
CCE (%)’ 13 8.50 27.00 18.00 423
o 48 0.06 3 1.43 0.8
(Copper)
s 48 1.74 20.20 7.82 3.35
(Zinc)
o 48 0.2 454 2.81 0.96
(Lead)
Y 4l poeedls 48 0.12 0.72 0.35 0.12
(Zone 2) (Cadmium)
pH(1:5) 48 7.00 7.80 7.27 0.25
EC(dS/m) 48 0.24 0.51 0.30 0.07
OM (%) 48 0.35 0.55 0.47 0.06
CCE(%) 48 11.00 20.00 15.13 2.40
o 35 0.06 414 1.68 1.07
(Copper)
S 35 5.36 92.10 16.74 18.89
(Zinc)
¥l O 35 0.64 5.76 2.98 1.05
(Zone 3) (Lead)
p 538 35 0.14 7.48 0.56 1.27
(Cadmium)
pH(1:5) 35 7.30 8.20 7.64 0.25
EC(dS/m) 35 0.26 3.53 1.06 0.90
OM (%) 35 0.2 1.25 0.60 0.30
CCE (%) 35 16.00 29.50 19.17 3.52
o 39 0.06 5.36 2.35 1.03
(Copper)
S5 39 5.42 55.28 14.91 9.55
(Zinc)
Ny 39 0.72 7.28 4.03 15
(Lead)
Fasl p 5038 39 0.14 0.84 0.48 0.14
(Zone 4) (Cadmium)
pH(1:5) 39 6.80 7.50 7.10 0.17
EC(dS/m) 39 0.74 41.60 9.15 12.02
OM (%) 39 0.23 2.24 1.00 0.69

CCE(%) 39 9.50 23.00 14.07 3.38
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Table (4) Values of Geo-accumulation index and contamination factor of heavy metals in the
sampling sites

e (13 4503 OIS Sl 3 el S2IT 580
(Element) (Sample location) (Geoaccumulation (contamination factor)
Index)
Y asb 0.7c 2.56¢
(Zonel)
o Y 4l 0.86bc 2.81bc
(Zone2)
(Copper) ¥ it 1.01ab 3.17ab
(Zone3l)
fasl 1.16a 3.58a
(Zone4)
Y 4l 3.86a 22.72a
(Zonel)
23) Y el 3.70a 22.04a
(Zone2)
(Zinc) ¥ oasl 3.98a 25.6a
(Zone3)
fasl 3.91a 24.36a
(Zone4d)
Y4t 3.97b 24.8¢c
(Zonel)
Ny Y 4l 4.19ab 30.18bc
(Zone2)
(Lead) ¥ast 4.44a 35.6ab
(Zone3)
fasl 4.51a 38.44a
(Zoned)
Y asl 1.28a 3.87a
(Zonel)
pseslS Y asl 1.11a 3.83a
(Zone2)
(Cadmium) ¥ asl 1.16a 4.41a
(Zone3l)
ol 1.44a 4.42a
(Zoned)
SO Sx0 wo )0 0w 33 (SHbT Bl I &5 gio B9 > (1510 (S pKilo (s B B (Sly § Ogiw B O

e
In each columns and for any heavy metal, the means with the same letter are not significant at p<0.05
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Figure (2) Pollution load index in the sampling locations (columns with the same letter are not
significant at p<0.05)
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Table (5) Correlation coefficient between studied heavy metals and soil chemical properties

615 s sas O Cu Zn Pb Cd CCE(%) EC(dS/m) pH(1:5) OM(%)
(Sampling
location)

Cu 1 016 010 0.32 -0.67° 0.13 0.27 0.15

1 Zn 0.16 1 046 0.9 0.25 0.00 -0.01 -0.36

Pb -0.10 046 1 064 0.23 -0.08 0.26 0.09

Cd 032 019 0.64° 1 0.46 0.37 0.28 0.33

Cu Zn Pb Cd CCE EC pH oM

Cu 1 010 -010 0.22 0.14 0.10 0.42 0.10

2 Zn 0.10 1 026 0.06 0.05 -0.08 0.51 0.51

Pb -0.10 0.26 1 034 0.23 -0.18 -0.07 0.03

Cd 022 006 034" 1 0.42 -0.55 0.16 -0.49

Cu Zn Pb Cd CCE EC pH oM

Cu 1 036 010 -0.12 -0.07 -0.30 -0.26 0.11

3 Zn  0.36 1 -010 0.10 -0.01 0.03 -0.09 0.09

Pb 010 -0.10 1 -012 -0.03 -0.32 0.23 -0.37

Cd -012 010 -0.12 1 0.35 0.01 -0.09 0.18

Cu Zn Pb Cd CCE EC pH oM

Cu 1 -001 -008 0.09 -0.55" -0.24 -0.25 -0.17

4 Zn -0.01 1 0.11 0.04 0.14 -0.11 0.19 0.20

Pb -008 0.11 1 0.46* 0.10 0.42 -0.06 -0.01

Cd 009 004 0.46~ 1 0.11 0.27 -0.3 0.43

sl Hls gme o3 0 CJM % el Yl gme Lo 5 ) CIMJA e
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