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Investigation of Heavy Metals Pollution in Agricultural Soils
Irrigated by Khiavchay River Water-Meshginshahr, Ardebil
Province

Hemmat Nasiri Moili, Ata Shakeri’, Meisam Rastegari Mehr
Department of Applied Geology, Faculty of Earth Sciences, Kharazmi
University

Abstract

Soil pollution, whether by natural or anthropogenic factors, decreases the quality of environment.
The aim of this study is assessing agricultural soils’contamination in Meshginshahr using
geochemical index and statistical methods. For this purpose, 14 soil samples were collected from
farmlands irrigated by Khiavchay River in Meshginshahr, and concentration of As, Co, Cr, Cu, Fe,
Mn, P, Pb and Zn were determined using Inductively Coupled Plasma-Mass Spectrometry (ICP-MS).
Geochemical indices including geoaccumulation index (lgeo), contamination factor (CF) and
enrichment factor (EF), along with principal component analysis (PCA) and Pearson’s correlation
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coefficient were used to determine the pollution status of the study area. Results showed that mean
concentrations of As, Pb and Zn in the study area were 20.09, 17.35 and 100.85 mg/kg which these
concentrations are higher than baseline in Earth crust. The results of geochemical indices revealed
high enrichment of As in soils of the study area, which it seems that As is precipitated from
hydrothermal springs in limonite minerals of Moil iron mine as the main source of this element. Also,
irrigating the farmlands by Khiavchay River (with high As concentration) is the other factor in As
contamination in soils. Based on the results of statistical analysis, As, Fe and Pb were affected by
Moil iron mine and hydrothermal sources more than other studied elements, and P, Cu and Zn were
affected by anthropogenic sources in the study area. The results of this study may be used to develop
monitoring programs and environmental and health assessment of the area.

Keywords: Heavy metals, Arsenic, Soil pollution indices, Meshginshahr
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Figure 1. Geological map of the study area and sampling points
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Figure 2. Box plot of elements’ geoaccumulation index in agricultural soil of Meshginshahr
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Figure 3. Box plot of elements’ contamination factor in agricultural soil of Meshginshahr

P St 5335 S 3 palie Sl Jale (slaser Jlages ¥ S

100
51
*
——————————————————————————————————— pog
10
510
*
510 Ed
S1 *
*81 510 210
=) : =
é S10.
s &%
1 o 1 é
=2 = =
52
*
514
0 *
T T T T T T T T T
As Fe Fh Zn Cr Cu Co Mn P

)'9(“‘ ’“S/"' 6))5L‘SL5L>)QJ“¢L&§MLS“‘CW)*96‘W)|$9~? ,s

Figure 4. Box plot of elements’ enrichment factor in agricultural soil of Meshginshahr
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Table 2. Pearson’s correlation coefficient of the studied elements

As Co Cr Cu Fe Mn Pb zZn P
As \
Co < [EAY \
Cr Ni¢d) NNa1 \
Cu —e/fY - <IV\Y —+/-qY \
Fe NEAN < IFAY AR\ —[f5Y \
Mn - /fay NARY! - I¥P0 IS —-/nay \
Pb - [YY -y Niatd NG <55 —AY\ \
Zn BN <IYOF ofeXe NI4T —+/+ 0N <[FAY AR \
P — /50 <VAY VAN <[5y —+[-A¥ -/+aA < [FaA < [AF - \
(sho! dil3a Jolos

Tedg A 2 oo bl lag e ddlhe (6 50 olawd a4 | o i ol slaws a5 Jb> jo Lol dalse o

Jlake o 9dy baaalge ozl sl 1 oolatwl b Lol dlge Jdow iogh cpl 5o auS oo SaS aosls il lg 5 i
sobe ole 4555 5l Jols zuli ad solinal )5S gilodloy b bosls LuSasjls i3, 5l e 9 ) 5l 555
zlpl 1) bools il )ly 5l as,o YA 51 e dalhe an el oals &I Y Jga jo0 S sladigad ooy gy
! 29 4xgi b oS s LSS Lio shls aalais o jolie plows oo lis adie pl o lawgie [L 5
Jge liwg, (Cuilen) ool yoxe J.ub o Boes § dwd (gl Lace shls yolie cplas cdl o ol oo
Syl 6518 (Lol Jole yame 005050 ;0 dasie Jloyigand (sladein 0925 a5 Cowl S5 @ p3Y aiies

1. Varimax rotation
2. Kaiser normalization



ol e psle VEe e ol g ke o) 5,les ¥ ul> YOA
(i o5l ool 43,0

2555 (539380 51 (AL yhud paie 4 (5 ysbas aries S Ll Lice (sl olie ol & S e g Cansl e
28 (s e sladlgl alsy3 5l A6 ok Lot a4y 555 5 e polis g 03 SLL g 65,5l sla e
50 D5 g0 i (55,3liS Glagme; 4 ol 5 LOMSE &b 5l g oo Jol> b 54y Gl pl &Sty
i Olges 5 Wl 18 g Adle 13 J5 lly 5l )3 VYT medsi bopg)S 5 5% Jold 500 yaie
35 g0 Sl H50pSin dilaie ST 53 arb psboas 5 aited Slyie) Baas Lie I)ls 53 polie cnl 085
510 513 Jla s s qlie 5 58l paxe S o 568 sl Aal5e polic 4 Con oS Dglis ol b

U"&“i)b uw..>).> )‘ S ).oL..C 6‘).: o Ml?uo 6me§A ‘“ JS"\’.
Table 3. Calculated components for elements after VVarimax rotation
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