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Abstract

Introduction: Destruction and environmental pollution is the result of industrial societies and
one of achievements of industrialization of human societies. The aim of this study was to
investigate soil contamination and agricultural yields to copper, nickel and cadmium in
Khorramabad city in Lorestan province, that for investigation of soil pollution was used of I,
loon, EF index in 2015 year.

Method and material: A total of 18 composition samples were collected from surface soil and
agriculture yields in studied area. Samples were extracted after acidic digestion and metals were
determined in soil samples and agriculture products by atomic adsorption spectrometry. In the
end the data obtained were analyzed by SPSS 20.

Results: Amount of I, and 1, index was achieved for total of obtained metals between 0-2.
copper and cadmium in agriculture soil of Khorramabad city had more man-made source, and
nickel had more natural origin. Values of 1,y index showed that the most of samples being in
sort of no pollution until average pollution and EF index had the most cadmium value.
Coclutions: The analysis of pollution index showed that copper, nickel and cadmium had
geological origin and agriculture. In fact, these metals there had naturally in soil, but
agricultural practices and use of chemical fertilizers lead to the accumulation of more and more
of these metals in soil. With attention to health risk index identified that the consumtion of
agriculture products in Khorramabad city will not create any problem for human health.

Keywords: Heavy metals, Soil, I, index, EF index, I,o index.
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Table 1- Land accumulation index classes and
pollution load index
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Table 2- Average metal concentration values in the
earth's crust and shale rock
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Table 4- Statistical summary of physical and chemical properties of soil samples in Khorramabad city (n=18)
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Table 5- Descriptive statistics of metal concentrations in milligrams per kilogram of soil in Khorramabad County
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Table 6- Descriptive statistics of the concentration of heavy metal cadmium in the studied products
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Table 7- Descriptive statistics of heavy metal copper concentration in the studied products
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Table 8- Descriptive statistics of heavy metal concentration of nickel in the studied products
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Table 9- Results of calculating the land accumulation indices, pollution load index and enrichment index of the

studied soils
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Table 10- Concentration of heavy metals in different stages of digestion in milligrams per kilogram
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Table 11- Assessment of daily intake and health risk index of heavy metals in children and adults
HRI HRI DIM DIM ko) ol 5o 8 s cdals o
obogs 3o | oYluS,5 50 obogs 52 LS B (p55hS y0 0,5 e
YA oYY Vg 15V %) " \IYE Ni
ERR of+-q¥ V/eaxy e UFEx) -7 [+ YA Cd
-+ f0 -/ f cVA NRRRY ¥/ Cu

2l 5o alawd Slge g ogS 5l eolatwl (F+) (Y--A)
P9 S (S olils clale Bl ele 1) (5 0laS
amlio 3,5 plgie 59) 5 e s pgesls WIS
P Ol S50 poredlS 5 e (S8 cile (S0l
2 eSSk WD) Lol glasls o olils 2l L oL
5 S Gln pSokS »pS e VYT e sl 0 55kS
2 Ols albe g (poeedlS slp p,55kS 2 o5 (oo IVAY
B0 e sl pSkS 2 Sk YO) Gl slasSH
PRS2 pS oo IV 5 JSS ln eSS 2 S e
30 pgmedlS 38 langle oS oy Las (FY4FV) (pgeslS (sl
Oz aleo g Loyl eSils 51 52aS ol 03 Gl et S
okl e pliupd SB 5o e 3B awgie )l I3
o Lawgie rizred ol piin e alle 5 L)l eKle
5 Loyl eSibo Sl S oLl 3 i pd S e IS
YY) oLKea 4 Tsafe ols 15 ez ol 5l i
aS WS u)lE 1Ay mglkg |, S o peesls b clale
9 WU Yao-guo .(¥1) wilbie yol> adlas 31 i
100 MYKG 1, S 15 pgmesls’ 58 clale (Y+1+) o, Kon
5 SiNgh (FY) sy ,ol> aslllas 5l iy a5 wis,S S
L, SB o paweols 3B clile bawgie (Y4)0) oo
op pol> adlhe | jis a5 wo S 5,155 V/FA4 mo/kg
clile Ly glaslas 5o YY) o, Kes 5 (g3las (FF)

G5 Al g Sy
oy Sy Jaummo plgols g sl sloosiy¥T 5l K @3l
4 e Wl e (Symas 5 ek D90 50 8 4 gl
5 ol mlie ol ololid Weh Cang) lame Sogll
G 4y 5 s Sl Wl Sl gg g Gl 5 0T
L wLw‘ LSAK 91[0 K9 )l XLy 0051—‘ LSLQ\.\}‘B S yo
ol el g g0 @ (29 Gl g e 23 Sue
g8y Sozo o |y ok, cul Oy (el 5 wil oo e
poeeslS 318 a8 ols lis dslllas pl s (YA) o)l JLis «
o5 dee NENVES 5 Lausgio b g o /Y54 [+ Q s3game )0
.]a.wa...o l; 9 Y/O-Y 00gdxe 3O (o 115 ‘ﬁ;# Be
oogamms y0 S 316 5 p,SslS 4o a5 e TV/VFES/EY
15 mSsLS 5 oS ae Ve/NVEY /5 Lagio by 5 AY-00
&7 5 9955 Sbre Bliee 0,0 18 ol )3l el S
50 el wiily S Sl Jols cud b 4 S ol3
15 Jse il TIEYVEA/A0 S 50 CEC e aslllas oy
Gl L S 5 38 5,0 Hliee A (5,65 03l p,S5LS
2 e Sl8 51 5 e e Ul S CEC
(VAAY) Chaney 4 Logan ale.y 4 S CEC Ll
L oas wiole olas oo opl cCewl 00y0 )8 s (YR)
oy Lol et Sl3le e slS ol o b iyl
OHSen 5 Lado .l o LiliEl maw axly 0 S 4



[ Y ‘;a,liéuPLS}leaLﬁL»llgalgT,a).&Q&»MJl;;,ad.si.;,.;olpé‘;a,ﬂGm,,.g]

5l e 4 aS Wi, 0,158 ¢ g VIYY /0 mO/KY oS
(D) oy yolo adlas 5l S Ol ey poesls
5 e pamedls I3l cale (Y- -0) Anthony, Balwant
SIS 9 VY NPV MOIKG s a GlalS o 1y IS
3P JEsl S s (O)) oy dslllas I iy a5 wis S
4 oo 9 S ipgaesls OIS sl (o)) DY games 4 S
O el 0 a8 g A g oY VY Sy
Dy pemodlS B a4 by OV game 4y Skl Jl jlade
S50 5B S b g5 AU g Jee
e cilises WY game (o JUl g8 e oglis .ail
30 Dzl g S o Shils cdale o Bl 5l 5l el
g Tsafe .(YA) ail calisee oV gase dliwg paie i
JOY peeaslS 5 sl 1) Uil e (YY) o Sen
oo plonil aslllas 5| ity paweslS 515 laie a5 wis,S 5 ,15F
359188 DY gama 5l Sl aljy; D a2 L (V) o
Vol yeS Ol5lE den jo e Sy el e aSl
B pan 5l (Gadlo 51 VLS 55 5 (35S ol pl il e
adlas 5l Jol> zuls g winles el (65,0laS Y gasms
Khan et axlas 51 oS HRI lade a5 o5 asin yol>
OV4¥F) asb . al. (2010) and Jan et al. (2010)
oals (VAY) oK g Tsafe lawgs oo slol aslllas
POINA oS 5 &y o g pamadlS Sl3l3 6l 1) ctedls S
Sgs 00t plonil anlllae 5 5YL L5 a5 wis S syl ¥+ 4
Sy a3ls polie (OF) (1YAR) o], Sem 5 alels (YR)
V)5S e ey e oL 50 paeslS sl Ty (oDl
S yae oS adly Cews aze pl @ (nlple 0 655 o5l
Sty Oll (S (sl poeedlS 929 Sl ey o
Sl Clhe Lol adllas b b oosl Cesay gl .ol
ooy el jleslaul b wlild 4y Sl Sogll was b))l
S5 a3 ey asls ol laie a5 ol las Sasll
ol > a5 ibice + g VY e IOY S 4 e 5 paeedlS
6 gt (Sogll b asgll it ail o IS5 5l a5l
03901 i dilo ;3 s 3l 5 lawgie Sogll il ) pgeols
el eolannl b @ljls 4 (Sogl cas obj,l ol 13
S Sl sy el ol e a8 ol oles STl
50 a5 albige /o0 g VY VA S5 4y e g pomedls
56 dagio Sagll B oogll e i 8 IS5 56 sl
03901 e dilo ;3 s 3l 5 lawsgie Sogll il ) pgieols
u’fo}ﬂ Sod b, eisen o4l 8 lawgie ‘;%ﬂ &
as ol plas (Sud gé el leslatnl b ol 4 S

S i a5 W3S (655 ojlail 0 LS oS s A
(o) og oLl ey Obayd S o 0ezge polie
45 sladdllas ,o (Y- 1V F) Naseem Malik 3 Mahmood
g e (JS wlpls cdale hwgie ols plodl GliuSl jelS
PSS YNY g VOIYA NFID iy a0 S o ) paesls
e p3endlS | 4 8 WS (s pSeilal oo o
o) Ken g Soffianian .(¥+) og 1S ol dalllas 51 i3l
aisly plol laes i S 0 a5 lasdllas ;o (Y- YF)
Gl Sy IS5 g e paedls Gl clale laugie
ojlail o F6lS 1 0,85 o VFID 5 VOIYA ANV 55
S Sl (le 3 cpgnadls 5l5 5l 2 4 &5 W3S (55
oo lis rizmen adlllas ol ol (FO) 0g pol> dsllas
YIVY 9 VYA VY ONYA F7 oy a0 &8 g axig
SY¥gaze (pl 53 pgedlS L8 Lawgte @ S6lS )0 05 e
P TOIRY R TARPIRY R & NPLY R § SIPRY R VARFLY R P ARU g gy
cp 4 Vgame l 50 e G Lagie 5 pSlS o
S8 a5 ekS jo 5,5 e VYA 5 IV LY/AY LYY YOY
L )slaS Ygame jo Slls clale Sl anglie o)l
Sl as og ol Sl WHO & FAO sjlastenl polis
9> 5l S (See) cum g e OVpaze 3 S5 5k
50 g oylailinl a0 dsig g 9> DY game Ho o laslial
odimailis a4 adl s o lalinl vl min O30 Jeame
Syls Sl IS 58 mezs ollgy @3 oLF oS el oyl
A S Ol3ls 8959 auie gl 4ty Blbl S> Jele
3 oS Ol clle ax o lages .l LS slacél,
il ol sl sl eyiws BB jlade ol ielidl S
o, PH sile S o 6,50 Jelse ol o odle sl o
Sl G B cdale s 0 58 S cdl g JT olge
e adale (55 Wby Glgld 0l (blS by S
1 0y 4 Ll 0gy5 Jemily 5 Jyamo £53 b polis 0
Aid S 518 (FA) el 9 Ldlew (FASTY) o)l bLs )|
el b b s 59250 CO 4 Se,Cd,Pb zglaws s a5
g Tsafe .o jls 04y b5l paS 5 &)3 wls jo olie ol
aiols ploul @y e 195 j0 aS (glaslllas o (Y-VY) o)
=10 MYIKY kS jo ) o g S5 pguedls wl3ls clale
sbe 50 e 318 51 e 4y aS s ST 58 I8 4 VIO
OKea g Zhuang .(YQ) og yol> anlas e olls
G bl ol IS5 5 e paeols Sl clale (Y--9)



[ ,_‘,‘)l&o.b ) ,_5)5.&3|.> o}jlﬁ

VEF olo 599 yes VY 0o caumns ) brammo (559095 g pole F ]

3 G?ajﬂ oo lis Wlgi oo ol (! L(P</20) 3)ls 3929
Ul o Gl 65,5lsS S 5 poeasls 5 e I3l
5 o oS o Xaw il jeax Lo 4 Ll syl
o o Ll 5l a0 eolatul g ML 5 o S cal
SipliS al)l o yolie plcdale golidl S (g5,laS
s Gio alas 4 azg b cplply ccand jlal 5l g0

drog aibhia )3 s3rge 650l G3l)) p Logas (nSew
ot S ol g ogS sl eolatwl Cy pae b 09 o
St STy 5l el olal sl OB 5l solal pac 4
S Sl GBS | ol Jac & (555l oS jolic
ooyl ble jo wSyle |, nfiw Ol Gds Jewils

255 S xS ok

&l el
S W I N O S R COES RPN PP IR S P L P
S asdllas cpl plosil UG foged pld culy laes axlg

238 oo Sloja8 4

&L

1. Yalcin, M.G., Battaloglu, R., llhan, S., 2007.
Heavy metal sources in Sultan Marsh and its
neighborhood, Kayseri, Turkey. Environ Geol,
53, pp: 399-415.

2. Wong, S.C, Li, X.D., Zhang, G., Qi, S.H.,
Min, Y.S., 2002. Heavy metals in agricultural
soils of the Pearl River Delta, South China,
Environmental Pollution, 119, pp: 33-44.

3. Lee, C.S., Li, X, Shi, W, 2006. Metal
contamination in urban, suburban, and country
park soils of Hong Kong: A study based on
GIS and multivariate statistics, Science of the
Total Environment, 356(1-3), pp: 45-61.

4. Karbassi, A.R., Shankar, R., 2005.
Geochemistry of two sediment cores from the
west coast of India, International Journal of
Environmental Science and Technology, 1(4),
pp: 307-316.

5. Praveena, S.M., Ahmed, A., Radojevic, M.
Abdullah, M.H., and Aris, A.Z., 2008. Heavy
Metals in Mangrove Surface Sediment of
Mengkabong Lagoon, Sabah: Multivariate and
Geo-Accumulation Index Approaches, Int. J.
Environ. Res., 2(2), pp: 139-148.

6. McGrath, S.P., Chaudri, A.M., Giller., K. E.,
1995. Long term effects of metals in sewage
sludge on soils, micro-organisms and plants, J.
Ind. Microbiol, 14(2), pp: 94-104.

35 US55 sl cpl s aS wsl e VYA 5 VISV ONY
il )3 porasls 3 augie (Sl (ol (oo arl
O aib )3 e By 698 (Sogl U Ly (Sl
s Vesali Naseh sl )13 Luge Sogl b Sodl
S 5 S @l Sagll cad jluie (V1Y) o), Kon
GIE Y Sl S (wb)S s s slagasly I eslinal L
) i l3ls Sogll ol SKan g Bhuiyana .(0f) ws,s
€56 aFl paiz sleslatul b (g5,5LaS S o
L3l s (go) (Saldl (nej a3l (CF) (So
€l olas mlo aisls 13wy 5,50 (PLID Gfaj.!—l
e Sy e eles S L LSl sl (Sab
3 sosy 3l dolr lsentil g el ol (S
Lol e oLSen o LiU Q) 55 one slezdled
21, (CF) Sogll ;56 5 (EF) Sas & «(PLI Sogll
@l 53,5 dale © w9 (S9) (e 195 poeslS L8 O
S e 5l e clale a5 ol Glis Sus b sasls
51 5555 BF) asls 1) (aal 3l &g, ane; ok b anlie
o Yo o alsls Sogll 5l lis Sogll 51 asls o)
goz (Sogll jb el polie (izees bl aiidS
5 Gilas OV ol ol 1) axads Jlo Yoo s ol
B lp |y (Kalil ey samls e (YY) o, Ko
WS IV L sy 9 IS o eSS
Wisles s oy S gy 008l oS b 03g)] 1 ssimailis
Lice 4y S o i ohls clile ams 0wl
bt Sogll e b (1) o eols bls,l LT xmebs
Ligio Sogll b Sogll oy diks o ladiges ,i5T a5 ol
(geo) Jso Jso bl 2 OYAD) (oly 5 (olo)S il 13
5 IS ST I3l ey (Sogll Sl 511 Sl SYB L
4 (ol )L 5l 5 bagio b o5 Sl (Sogll 4l o oy
poadls 38 i 5l g (Sogll (yaas aiib o (55, 5 ool S3lé
ooljeudae (D) W ,S 5158 ol U lawgie Sogll adls o
g JSs alils ol 1, Sogl ,es1 Jlade (\YAY) eols g
g LU .(0F) win,S S )li8 VoA o VoY S5 4 pomesls
iols ool ez ,0tS o a5 glanillas o (V++9) o), Kan
NV PG aie Gln ) Je lend (o) a3 Jlads
Sl OV) s yol> aslllas I S a5 Ws,S (g o)l
bt 5 (o3 sla el )b b Sl (g (Saen
b IS5 5 o (it 5l (e (Snen 45 0l i ST
P<10) o)s o5y SB andS 5 S culin
olas S 0 Ol o g (Shen @S Grizeen
S L e 5B (St o pre (Shen a5 0l



v

SOl s s Ll eoliwl b obT o 5 (4l youls S 30 cpulw il 3ld Sogll oy ]

7.Karbassi, A. R., Monavari, S.M., Nabi Bidhendi,

Gh. R., Nouri, J., Nematpour, K., 2008. Metal
pollution assessment of sediment and water in the
Shur River. Environ. Monit. Assess., 147, pp:
107-116.

8.Abrahim, G.M.S., Parker, R.J., 2008. Assessment of

9.Bhuiyana, M.A.H., Parvez, L.,

10.

11.

12.

13.

14.

15.

16.

17.

18.

heavy metal enrichment factors and the degree of
contamination in marine sediments from Tamaki
Estuary, Auckland, New Zealand, Environ Monit
Assess, 136, pp:227-238.

Islam, M. A,
Dampare, S. B., Suzukia, S., 2010. Heavy metal
pollution of coal mine-affected agricultural soils
in the northern part of Bangladesh, Journal of
Hazardous Materials, 173, pp: 384-392.
Shahbazi, Ali., Sofyanian, Alireza, Mirghaffari,
Nouraleh., Ein  Ghalai, Mohammadreza.,
Investigation of soil heavy metal pollution using
pollution factor indices, geoaccumulation and
comprehensive pollution factor index (case study:
Nahavand County), Journal of Environment and
Development, 2012, No. 5, pp. 31-38.

Liu, W., Zhao, J., Quyang, Z., Séderlund, L., Liu,
G. 2005. Impacts of sewage irrigation on heavy
metal distribution and contamination in Beijing,
China, Environment International, 31(6), pp:
805-812.

Ghasemi, Seyed Farid., Khorramabad Shanasi,
Aflak Publishers, First Edition, 1999, 104 pages.

Khodakarami, Loghman., Sofyanian, Alireza.,
Mirghaffari, Noorallah.,  Afyouni, Majid.,
Golshahi, Amin., Zoning of heavy metal

concentrations of chromium, cobalt and nickel in
soils of three sub-watersheds of Hamadan
province using GIS and geostatistics technology,
Journal  of  Agricultural  Sciences and
Technologies and Natural Resources, Soil and
Water Sciences, 1991, No. 58, pages 243-254.
Black, C.A., 1965. Methods of soil analysis, Part
2. 2ed, Agronomy Monog. 9, ASA, Madison, WI.
Velayatzadeh, = Mohammad., Askari  Sari,
Abolfazl., Beheshti, Mahboobeh., Hosseini,
Mohsen., Measurement of heavy metals
(cadmium, mercury, zinc, nickel, tin and iron) in
canned tuna fish, Journal of Animal Research
(Iranian Journal of Biology), 2013, Volume 26,
Number 4, Pages 498-506.

Shaw, A.J., 1989. Heavy Metal Tolerance in
plants: Evolutionary Aspects. CRC Press, Inc.
Florida. pp: 299.

Dewis, J., Freitas, H., 1984. Physical and
Chemical Methods of Soil and Water Analysis.
FAO Soil Bulletin 10, Oxford and IBH
Publishing CO. PVTLTD. New Delhi.

ASTM, 2000. Standard Test Method for
Moisture, Ash and Organic Matter of Peat and
Other Organic Soils, ASTM D2974-00.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

USDA, 2004. Soil Survey Laboratory Methods
Manual. United States Department of Agriculture,
USA.

Klute A. (ed)., 1986 a. Methods of soil analysis.
Partl. Society of Agronomy-Soil Science Society
of America.

AOAC (Association of Official
Chemists), 2005. Methods of
Washington D.C.

Gee, G.W., Bauder, JW., 1986. Particle-size
analysis. In: Klute, A. (Ed.), Methods of Soil
Analysis, Vol. 1, Agronomy Monograph, vol. 9.
American Society of Agronomy, Madison pp:
383-411.

Aparna, C., Saritha, P., Himabindu, V., Bhandari,
A., Anjaneyulu, Y. 2010. Evaluation of
bioremediation  effectiveness on  sediments
Contaminated with industrial wastes.
International Journal of Environmental Sciences,
1(4), pp: 607-620.

APHA., 1998. American Public Health
Association.  Standard  Methods  for  the
Examination of Water and Wastewater, APHA,
WWA, Washington; D.C.

Nelson, DW., Sommers, LE ., 1975. A rapid and
accurate method for estimating organic carbon in
soil. Proceedings of the Indiana Academy of
Science 84, pp: 456-462.

Klute A.(ed)., 1986b. Methods of soil analysis.
Part2. Society of Agronomy-Soil Science Society
of America.

Kabata-Pendias, A., Pendias, H., 2000. Trace
Elements in Soils and Plants. 3 ed. CRC Press,
Boca Raton, London, pp: 413.

Cui, Y.J.,, zhu, Y.G,, Zhai, R. H., Chen, D.Y.,
Huang, Y.Z., Qiu, Y., Liang, J.Z., 2004. Transfer
of Metals from Soil to Vegetables in an Area
Near a Smelter in Nanning, China. Environment
International, 30, pp: 785-791.

Tsafe, A.l, Hassan, L, G., Sahabi, D.M,,
Alhassan, Y., Bala, B.M., 2012. Evaluation of
Heavy Metals Uptake and Risk Assessment of
Vegetables Grown in Yargalma of Northern
Nigeria, J. Basic. Appl. Sci. Res., 2(7), pp: 6708-
6714.

Mahmood, A., Malik, R. N., 2014. Human health
risk assessment of heavy metals via consumption
of contaminated vegetables collected from
different irrigation sources in Lahore, Pakistan,
Arabian Journal of Vhemistery, 7, pp: 91-99.
Chary, N.S., Kamala, C. T., Raj, D.S.S., 2008.
Assessing risk of heavy metals from consuming
food grown on sewage irrigated soils and food
chain transfer. Ecotoxicol. Environ. Safety, 69 pp:
513-524.

USEPA, 1995. Environmental quality standard
for soils. State Environmental Protection
Administration, China. GB15618-1995.

Analytical
Analysis,



[ ,_‘,‘)l&ob ) ,_5)5.&”0 o}jlﬁ

VFeF olo 592 50e BV 0 lodh e 5 banzmo (55919555 9 pale

a

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

WHO (World Health Organization)., 2001. Safety
Evaluation of Certain Food Additives and
Contaminants. Fifty-fifth Meeting of the Joint
FAO/WHO Expert Committee on Food
Additives. Toxicological Monographs, WHO
Food Additive Series No. 46. Geneva: World
Health Organization.

Jan, F. A, Ishag, M., Khan, S., lhsanullah,
Ahmad, 1., Shakirullah, M., 2010. A comparative
study of human health risks via consumption of
food crops grown on wastewater irrigated soil
(Peshawar) and relatively clean water irrigated
soil (lower Dir). J. Hazard. Mater. 179, 612—621.
European Union., 2002. Heavy Metals in Wastes,
European Commission on Environment (http:
/lec.e
uropa.eu/environment/waste/studies/pdf/heavy
meta Is report.pdf).
WHO/FAO., 2007.
Standard  Programme
Commission 13" Session.
US-EPA, IRIS, 2007. United
Environmental Protection Agency,
Risk Information System.

Hayati, Mohammad., Tavakoli Mohammadi,
Mohammad Reza., Partani, Sadeg., Risk
assessment of heavy metals in Ardabil province
using taxonomic method, Proceedings of the 30th
Geosciences Conference, Ministry of Industry,
Mines and Trade, Geological and Mineral
Exploration Organization of Iran, 2011.

Logan, T.J., Chaney, R.L., 1983. Utilization of
municipal wastwater and sludge on land-metals.
PP. 235-326. In: A. L. Page, T. L. Gleason. J, E.
Smith, Jr. I. K. Iskandar and L. E. Sommers
(Eds.), Workshop on Utilization of Municipal
Wast Water and Sludge on Land. University of
California, Riverside.

Lado, L.R., Hengl, T., Reuter, H.l., 2008. Heavy
metals in European soils: A geostatistical analysis
of the FOREGS Geochemical database.
Geoderma, 148, pp: 189-199.

Franco-Uria, A., Lopez-Mateo, C., Roca, E.,
Fernandez-Marcos, ML.,  2009.  Source
identification of heavy metals in pastureland by
multivariate analysis in NW Spain. J Hazard
Mater, 165, pp: 1008-1015.

Facchinelli, A., Sacchi, E., mallen, L., 2001.
Multivariate statistical and GIS-based approach to
identify heavy metal sources in soils.
Environmental pollution, 114, pp: 313-324.

Wu Yao-guo, XU., You-ning, ZHANG Jiang-
hua, HU Si-hai., 2010. Evaluation of ecological
risk and primary empirical research on heavy
metals in polluted soil over Xiaoginling gold
mining region, Shaanxi, China, Trans. Nonferrous
Met. Soc. China 20, pp: 688-694.

Joint FAO/WHO Food
Codex Alimentarius

States,
Integrated

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Singh, A., Kumar Sharma, R., Agrawal., M.,
Marshall, F.M., 2010. Risk assessment of heavy
metal toxicity through contaminated vegetables
from waste water irrigated area of Varanasi, India,
Tropical Ecology, 51(2S), pp: 375-387.
Soffianian, A., Sadat Madani, E., Arabi, M.,
2014. Risk assessment of heavy metal soil
pollution through principal components analysis
and false color composition in Hamadan
Province, Iran, Environmental Systems Research,
3:3.

De Temmerman, L.O., Hoeing, H., Scokart, P.O.,
1984. Determination of normal levels and upper
limit values of trace elements in soils. Z.Pflanzen.
Bodenk, 147, pp: 687-694.

Bingham, F.T., Perya, F.J., Jarvell, W.M., 1986.
Metal toxicity to agricultural crops. Metal. lon
Biol. Sys, 20, pp: 119-156.

Berrow, M.L., Burridge, J.C., 1979. Sources and
distribution of trace elements in soils and related
crops. International Conference Management
Control, Heavy Metals Environment. London,
England, pp: 206-209.

Sillanppa, M., Jansson, H., 1992. Status of
cadmium, lead, cobalt and selenium in soils and
plant of thirty cuntries. FAO soils Bulletin 65.
Rome. Italy.

Zhuang, P., Murray, B.M., Hanping, X., Li, N.,
Li, Z., 2009. Health risk from heavy metals via
consumptionof food crops in the vicinity of
Dabaoshan mine, South China. Elsevier: science
of the total environment, 407, pp: 1551-1561.
Anthony, G.K., Balwant, S., 2005. Heavy metals
contamination in vegetables grown in urban and
metal smelter sites in Australia, Springer 169, pp:
101-123.

Khan, S., Rehman, S., Khan, A.Z., Khan, M.A,,
Shah, T., 2010. Soil and vegetables enrichment
with heavy metals from geological sources in
Gilgit, northern Pakistan. Ecotoxicol. Environ.
Safety, 73, pp: 1820-1827.

Golshahi, Amin.,, Mirghaffari, Nouraleh.,
Sofyanian, Alireza., Afyouni, Majid., Application
of health risk assessment of heavy metals for
monitoring  healthy crops, First National
Conference on Sustainable Agriculture and
Healthy Crop Production, Isfahan, 2010.

Vesali Naseh, M.R., Karbassi, A., Ghazaban, f.,
Baghvand, A., 2012. Evaluation of Heavy Metal
Pollution in Anzali Wetland, Guilan, Iran, Iranian
Journal of Toxicology, 5(15), pp: 565-576.
Karbasi,  Abdolreza.,  Volvi,  Shahrzad.,
Determination of metal contamination., Khademi,
Hossein., Estimation of background concentration
for assessing the contamination of some heavy
metals in surface soils of a part of Mazandaran
province, Journal of Water and Soil (Agricultural



fv

SOl s s Ll eoliwl b obT o 5 (4l youls S 30 cpulw il 3ld Sogll oy ]

56.

Sciences and Industries), 2010, No. 3, pp. 548-
559.

Azimzadeh, Behrouz., Khademi, Hossein.,
Estimation of background concentration for
assessing the contamination of some heavy metals
in surface soils of a part of Mazandaran province,
Journal of Water and Soil (Agricultural Sciences

57.

and Industries), 2013, Vol. 27, No. 3, pp. 548-
559.

Lu, X., 2009. Contamination assessment of
copper, lead, zinc, manganese and nickel in street
dust of Baoji, NW China, Journals of Hazardous
Materials, 161.



