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Zn 95 70
Pb 20 12/5
Cr 100 102
Ni 68 50
Cu 45 55
As 13 1/8
Sh 1/5 0/2
Co 19 25
Ba 580 425
V 130 120
Sr 300 375
Ba 3 10
Li 66 20
Zr 160 165
100000
mR1
ER2
ER3
. :; L 10000
ER6
ER7
mR8
= R9
® R10 1000
mR11
mR12
®R13
= R14
s 1w
mR17
= R18
= R19
= R20
= R21 10
R22
ER23
uR24
R25
R27 1
R28
" R29
R30
R31
R32 0.1
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EF Cu Mo Pb As Cd Co Mn Sr Th

R.1 6.72 10.05 0.6 2.6 1.38 0.38 1.2 0.55 2.29

R.2 9.53 17.14 0.72 3.4 1.61 0.61 0.75 0.36 0.98

R.3 1.9 0.95 0.6 1.38 1.78 0.71 11 0.54 0.25

R.4 1.75 0.79 0.41 0.69 2.15 0.46 1.39 0.46 1.65

R.5 0.68 0.67 4.47 0.43 1.52 0.47 1.25 0.52 1.29

R.6 0.4 0.6 0.67 0.91 1.68 0.81 1.3 0.45 1.58

R.7 3.95 0.53 0.27 0.7 1.52 0.58 0.81 1.01 1.09

R.8 0.76 0.78 0.51 1.03 2.16 0.58 1.83 0.65 151

R.9 0.75 0.54 0.24 1.88 1.63 0.36 0.51 0.86 1.4

R.10 0.5 0.75 0.96 2.3 1.81 0.25 0.28 1.75 1.33

R.11 0.29 0.4 0.44 1.26 13 0.23 0.4 1.2 0.87

R.12 5 1.78 1.38 6.02 4.2 1 1.36 5.74 1.77

R.13 5.92 2.37 2 7.68 8.4 0.4 2.58 4.8 3.64

R.14 6.86 3.07 0.65 7.69 1.92 5.57 1.36 0.91 0.8

R.15 1.97 0.68 0.4 0.62 1.35 1.17 0.85 0.17 2.06

R.16 1.25 1.55 2.06 1.33 1.87 1.62 111 1.07 5.04

R.17 0.8 4.73 0.43 0.4 1.62 0.62 1.56 1.15 2.83

R.18 7.47 4.48 0.5 6.89 2.75 1.79 1.74 0.76 1.21

R.19 2.22 1 0.42 1.18 14 1.2 2.65 1.04 0.9

R.20 2.07 1.05 0.54 0.75 3.52 0.64 1.52 1.71 1.16

R.21 0.21 0.31 0.09 0.12 0.7 0.05 0.64 0.84 0.42

R.22 211 9.95 1.27 0.46 0.91 1.86 1.7 0.07 0.49

R.23 6.43 4.39 0.71 0.46 2.23 0.38 1.63 0.19 19.02

R.24 7.81 26.54 9.48 0.8 4.16 0.83 1.79 9.03 1.42

R.25 9.38 1.19 2.59 2.2 3 2.23 3.06 1.6 1.62

R.26 13.66 | 12.57 0.94 1538 | 16.92 0.92 0.71 0.48 1.45

R.27 14.05 | 35.32 3.46 25 18.75 6.12 32.31 3.79 2.38

R.28 28.57 9.36 6.66 1.68 2.44 8.44 36.48 2.47 1.7

R.29 4.02 3.61 2.87 13.33 | 51.33 3.73 15.76 1.42 1.14

R.30 1.36 16.54 1.29 5.31 1.47 1.94 14.45 1.37 0.93

R.31 19.7 26.25 1.49 0.35 2 1.06 17.05 3.04 1.04

R.32 0.4 0.6 0.67 0.91 1.68 0.81 1.3 0.45 1.58

Mean 5.26 6.26 1.55 3.59 4.72 1.49 4.76 1.57 2.08
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(Y) abal,

S o skuen; Y Jyas
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CF S5 (Degree of pollution)
. (Clean) S50 o5
\ L 551G S5 oo
(Clean to Medium pollution)
y Lo g2 vf;,ﬂ
(Medium pollution)
. S5 hege So

andllan 590 ailiin 45 Eow 3,90 olis KB 4 G g ges B g oddalon So Il o pd pslie — 0 Iy

(pollution to High Medium)

(High pollution) s ;3 S5,

G ko b g Sl
(High to Very High pollution)

P S So
(Very High pollution)

CF Th Sr | Mg | Mn Co | Cd | As | Pb Mo Cu
R1 | 298 | 0.72|0.75| 157 | 05 | 1.8 | 339|096 | 12.2 | 847
R2 | 088 | 032|083 | 068 |055|145|3.11| 0.8 | 144 | 858
R3 | 162 | 037]092| 077 | 05 | 125|097 |042| 062 | 3.8
R4 | 107 | 0.3 |068| 09 | 03 | 14 | 045|026 | 048 | 1.14
R.5 11 |044|065| 1.06 | 04 | 1.3 | 037 | 3.8 | 0.53 | 0.58
R6 | 126 | 036|097 | 1.04 |065|132|0.73|053| 045 | 0.32
R7 | 093 | 035|117 | 069 | 05 | 1.3 | 0.6 | 0.23 | 0.42 | 3.36
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R8 | 091 |039| 0.7 | 1.09 | 035| 1.3 | 0.62| 0.3 | 0.44 | 0.46

R9 | 133 |082|0.78| 049 | 035|155|179|023| 048 | 0.72

R10 | 1.06 | 1.4 | 044 | 022 | 0.2 | 145|184 076 | 056 | 04

R11 | 1.13 |15 | 03 | 052 | 0.3 | 1.7 | 1.64 | 0.57 | 0.49 0.3

R.12 | 0.88 | 287|033 | 068 | 05 | 21 | 3.01 069 | 0.83 | 25

R13 | 091 | 1.2 | 0.27 | 0.64 2 21 1192 | 05 | 055 | 148

R14 | 104 | 118|058 | 177 |725| 25 | 10 | 0.84 | 3.73 | 8.92

R.15 | 1.75 | 131 | 1.81 | 0.73 1 1115|053 |034| 054 | 1.68

R.16 | 403 [ 085|094 | 089 | 1.3 | 1.5 | 1.07 | 165 | 1.16 1

R17 | 226 | 092|092 | 124 | 05 4 1032|034 | 353 | 0.64

CF Th Sr | Mg | Mn Co | Cd | As | Pb Mo Cu

R.18 | 1.75 | 111|042 | 253 | 2.6 4 10 | 0.73 | 6.06 | 10.84

R19 | 09 |1.04|027| 265 | 12 | 1.4 | 118 |042| 0.93 | 2.22

R20 | 098 | 145|025| 13 |[055| 3 |064|046| 084 | 1.76

R21 | 084 |[1.69|0.15| 128 |001| 1.4 |0.25|0.19| 0.59 | 042

R22 | 0.72 | 108 | 0.14 | 247 | 2.7 | 1.32 | 0.67 | 1.84 | 13.46 | 3.06

R.23 | 1236 | 1.25| 0.28 | 1.06 | 0.25 | 145| 0.3 | 046 | 2.66 | 4.18

R24 | 085 [ 542|026 | 1.07 | 05 | 25 | 0.48 | 5.69 | 14.86 | 5.04

R25 | 1.05 |104| O 199 | 1451195143192 0.72 6.1

R26 | 094 031|079 | 046 | 06 | 11 10 | 0.61| 7.46 | 8.88

R27 | 095 | 151|041| 1292|245 | 75 | 10 | 1.38 | 12.06 | 5.62

R28 | 0.76 | 111|033 |1642| 38 | 1.1 |0.76 | 3 3.93 | 12.56

R29 | 0.85 | 10.6 | 0.27 | 1182 | 28 | 385 | 10 | 212 | 253 | 3.02

R30 | 0.88 | 1.03|035|13.73 185 | 14 | 205|123 | 1466 | 13.1

R31 | 083 | 163|042 | 1364|085 | 16 |0.28 | 1.19| 19.6 | 15.76

R32 | 1.26 | 036|097 | 104 | 065|132 |0.73|053| 045 | 0.32

Mean | 1.59 | 143 | 057 | 3.10 | 1.23 [ 3.39 | 253 | 1.09 | 444 | 4.28
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Assessing of heavymetals pollution in the agriculture soil
south of Bardaskan (Khorasan Razavi province)

Abstract

Considering the development of industry and technology, the accumulation of inviromental
contaminants,especially heavy metals in the soil led to increasing concern about food security.The aim
of this study was to investigate the concentration of heavy metals in the surface soils of agricultural
lands south of Bardaskan located in Khorasan Razavi. The soil samples were taken from depth of 10 to
30 cm soil by filed assessment. The dominant soil texture is gravelsandy and PH 7.3 and subalkaline.
Mean total concentration of Cd,Cu,Mn and Mo were0.66,251,2176,6.67(ppm).The highest values of
Igeo,EF and CF indicators were found for Cu(0.6),Mo0(6.26) ,Mo(4.44).Pollution index calculated
using the average of total CF was 2.36,indicating the medium contamination class in the area. High
concentration of heavy metals Cu,Mo,Mn and Cd in the south of Bardaskan can be a threat to
agricultural land in this area. geological structures such as faults, and human activities such as mining,
agriculture, and industry can provided the necessary grounds for soil contamination with heavy
metals and increase the concentration of heavy metals in the agricultural soil of the region. Monitoring
the pollutants concentration in the agricultural soils as well as in agriculutral products is essential to
conserve natural resources and ensure the food security.

Keywords:
Heavymetals, SouthBardaskan, Soil pollution, Enrichment Factor, Geoaccumulation Index.



