[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

I/

YA G £ C)l’d‘-w/\f"ﬂ)l.ﬁ/d\,‘n‘)u/rﬁbﬂdlﬂ/daﬂ)swurﬁ

Iranian Journal of Applied Ecology

Slsl 53 2LLE- gasld eslr bl S 3 IS5 5 5 8 polis S35 5S51 S b))
Sy Sl &

T s A dge g oly potlas doses & gl g s

(VEY/oVIYO 25 )b e VERY/ YT il s L)

s S

S5 Bl s Gl 3 B8 s o Jeol el e Sl b g nd (Sl (5aBl Gl 5l e 0055 51 (56 (S
ol chle 5y s 055 8l ) p s S kS bl (g Ol B Oliul 3 3LLE — gasld o3l ail> S 55 f-’;-’
2 S8 5 pa S Bl o pt s 8 cils bl G j e 5 sl oy Ll UL of ) ey olKil 4 31 S slaki gol 3 g molis
R G 2 Olis) 53 p S 5hS 5 p S o VOU/YO 5 VEY/Y0 5 5l s p S oLS o 8 Jes VAE S YIV/VO o 5 4 T S ol
548 LDl bl 515 s oS WS s S5 g 0 S S5 Psm Core Ol Sy L 5 058l S5 P81 Ky S LS
ol ek b bag o5 ooled gl s (0 +/00) oalr 51 aluold b IS5 5 p5 8 m gSme (Koo 31 (S 8 g gy 5 ilsls Jolows
2SS VEIEN) £35S e 80le g it Ko ol 93 4 Camnd g3l oly s 3 50 SlassaF o oS sl DL
G | 5 fy (5 gy Ol B LS 5S0be 5 Sl les 51 S 3 (p S S 5 p 5 e VIIVA) USG5 sl 5 (p 8 5k

sl b gy Lo 5 Lagyn 5 355 Olijes LS50 s 4 dilaie cpl S Ss 01 48 sl oL

Q‘ﬁl 4)\)}?“: 46)‘}%&:@\3 ‘g_sja?"“ rjl& an....:Jb AW)-]G:NJAW}C}#)L:&.‘}\
Q.ﬂ. ‘)1)}:.».44 gdjljﬂmga-a@‘b ;‘jlatau: rjl& SIS Aw‘)-kt’b‘ JA-L-QJ}"‘}L& AJJS/ <J,i)lft~i)l54;>‘-fk;,}l;.\‘
Ol (K e 3 s CBli o lsl 2L 5 ojllad Wl S Y

ghr_zolfaghari@yahoo.com : S5 5 S3 Cony : 1S J gt *

61


file:///C:/Users/MMalekian/Desktop/ghr_zolfaghari@yahoo.com
http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

\i."ﬂ)l.ﬁ/d\,‘n‘)u/r.hb}:‘adlw/daﬂ)lswaurﬁ

3ly o By 5 e S Ols e S e G b 3 s s o
s Sl Gy 5SS 5 ps S 6 s i e Lae
IS LA PR P e S PP C S PPNt
Gl b 0 SIS L s ol JLS S a ey 5 5 SO
oS Ol CLle oS el asiie il Slalas s (5Y)
(35S (gslmely S5 tile ke Jolge 5 s
(el mllas (S350 (5o Slalad dlag o 5 5S)
S D3 555 (00 VYD) 3,0 B ek 5 (s iy b
bt 538 5 Sl (b S s (So et Ol w
3 e gl Sl b s 5 s SIS () il s
Sl Sl s gleiS Lais 58 laeslr gl o A8
Sl (5 me 53 1y baeslr JUS (oSl 5 0lalS (Sbs 5 550
o 03 oS Sl Sl s s e 13 S
UK 580 (S el 1 S5 51 b slaoas VI
35 5 JSS e Ols opl 52 &S (TF) Wils oo (S5 5 e
3l S So Tl beslr asl= 53 (gl 28 Lzl
e s e el sadlw s adi By b J8 5 Jes
LSl Sl glasdlas 53 (YY) o ul 4z § 515 (g5l
A s I O e 02 i DL 4 5 e
P s s 53 D pl Jsene pslhe 1SS 5 pgeslS
Jeds 5w LAQT&L..J‘LL’.A@JJA: OLiS a8 54 ahy
J@j¢}:ﬂ>l§d§gﬁp;ﬁauﬂ&6>bgww
SNt O g ot (S 53 KU b 5 psedlS
ST Il s e (BY) 3l 2 (sl e
Sl =Ll S o S5 S S s K ol
el 55 S8 S I3 w355 4S5 s (Kiitahya—Eskisehir)
Enrichment Factor, ) Sa_& & ,4S6 avaz o L asllas
s (Geoaccumulation Index, lgeo) Seilil w3 Ll (EF
ailae ) el i3l ek gad 3l sl isay e sl

PRV

2 St e Sl A s 53 Gl el
L o501 bl 4 e i S8 31 LIS 2y S
JE 5 Jem 5 6uslS o L(BVTY ) Cl el s
DY) b S Sl3l8 ST Ll b Sl slesl
53 S Sl e By o el ;’;ﬂ
OV 5 YV Uil o a5 B Sler 5 lamb (s olie
b e s S 5 S il Gos s 8 Sl
e s (M) woHls —i& & S plon glac Jlas
e Hleddy Dla s il glacils (oS glacble
i e S S 5l sl BTl (08 5 YE) sl
o Sy g8 3 00, 53 Jds 4 0858 S sbay o
OV 5 4 Comd (e ezl s S0 04SG5 Olas
(YY) S ol |y e Sl g 5 LB slie &5 1550
A3 5 Ol O s S S5l 0351 o sy 4 53 L

Slael S5 s laosler il Sl s Lol 5455 «ols g 50
3ol S35 6 Lz (V) 55800 o pmims e o 5050
23l Ol agrlgn 5 (550508 Gl Sl s Lnesl-
S So T Il e Lagnss Sl Gl glaes
3N Cal ol K Sl 4 e ) s b o]
oK Sl @ beslr il S 5 olalS ST (T
G (ks gl s 4 Lo VT cpl s Jlent s &
Sad1.08) 555 0 sled 4 Ji s Sl 5 0Ll 2Dl gl
S ol o ot S glosls 85 e el sl
Sl (18) aiibs Ol ol e 55 ey353 S e J s
S e S 3L Bl ] e Lo (SO 55 o3
o Sews w2 Sl 1 8l Bl LB e ol Ll
Jlss s esle glealw sl 5l il S, 5 g

o eedlS ASla 15 (10) 3553 0T ar e 55 1y el 2 sla

62


http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

...n.)la- A:.‘f:l:- Jb-)a‘}gé‘,f‘,;ﬂu g&j)j)ﬂ &“"‘..)g;.'li‘).ﬂ

L b, 9 3lse

axdlae 5 4o dibaie

A5l 30s Sy e kS 040 5 SLLS Ol g 2
33 £ 5 a3 OA oLl sk 5o Ol e bl (ond s
SOl ed 3503 513 i YY) 5y Ve LUlas (50 s
3 p=lS Ol 5 SV se Jlasd 3 Ol jgd ol Sl
25 5 DBl G 53 Bl 5 s b B 3 Ol
oy ek s Il pge Ol 2 5s DB Ol e O g
SOkl 45 (325 Olul 2 Olil Mol g 02l SLLS— gasls
Sladtiwl frioman 5 Ol sk 5 Sl 5 o5 DLl >
wo Ol s Sl s 33LLS exlr 3 b 5l 55 i g
qwspJu_;j\ﬁe,\_;ci;\ﬁ‘_;)_,;)ou\ﬁot;_w\)_savj
L o Sl ol LG a5l oS b g Sl d
Comdye VSl LT A OF 550 5 il 50 oa elS

S 24 5o
5 S K Sl @ eslr Gl bl S So )T sl
oy ek ool al) a e cadd iy 50 5 5l B e S
S e Jsb 3 i bl YU b S35 L L bl
025 3 TAV YV LU s J k) sLLS el el oK ol Y
bl ez Jsb) gasl 5ol el (o404 bl s
Ul as o5 sme 5 (WOTA08 1 JL3l i 5 0 s YAVSY Y
SYAVEVA Ll s k) sLS— jgasl i ol aeds 5 gmee @
(O JK8) as bl (VA Lol a5 0

PPNV § ) B CHS R Y PR P I PV
S0 5T ) Jolsh 5l ke LIE oL Cgr s 5 alale

St el p S ST s g =Y CM Gas 55 o2l 4l

63

03l LS Slaslr oS ks L s Al edalis IS5 s
505 Sad gk ez s So ol S5 e 555
b Sl s 5 op IS (S50 v i Sl L g0
ol s 6,503 anllas 3 (Y) s IS sl ool
Sl (Sonp sn Sl 5 S e Ol S (655 S
e Sl Sl G 53 S s S
S el 6 (555 5 e (S5t 035 cpeeslS Wils
o Sl 4 5l Bl s Al (6 S eIl Ly e e gal
S(00) el ay 515 lee d 5l bl cpl s K oI5l
solr 5le 538 s Ol So T 0hln 5 Ll roen
LS bl e 5 5iS o s g el Jls S
O.:f;_.,@@\j'lérquaklfoé;l: Olid asllle cpl o S 4k
13 slme o (AT 5 (55 e eSS S (2ILS)
3 S5 o adlaie D pslae )3 &S 03 0 pses Sl 5 4
(Y0) Col 0 S OILSS ciS o S
031w, e Ol 3 Ml slas ikl cule oo
Chli- e 4l el eslr Ol sladaes U
b SLs Sl s o S (ST 51 g gy o5
O 3l o5 s Wlaas ol L(OF) ol (655 5 Sl Sl5l5 o
QYWMG)f"J 6‘ﬁ‘o\ﬁ‘))4scﬁ_ud‘reﬁg"/-€}.
Ol Dl 330 el 5 ol gl s 3l il > s
OSde DLl sy LS ot |y S Jas
3G l Sl ckige el 93 Ol 53 0 planil i
ol adle SUs s 055 5 JSG Sl o G
S kS b3l 5 Gy Slawl B Dbl 55 3LLE — sl
S ey et Sl eslial b 0T Ol sl 5 adkane
_=>L_2 (Contamination Factor, Ce ) S 1 ;550 «(lgeo)
Potential Ecological Risk Indx, ) <G54 551 Sy Joonil
Risk RI) 5581 Sy JS Jooily L2l 5 (PERI

el (Index,


http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

\f."ﬂ)l.‘.!/d\,‘n‘)u/rhb‘}?adlu/‘saﬂ)lswaurx

B
22
Sabzevar Nishapur
.J.\':-a Maiw
o
Fariman
7] das
[ 3¢ ]
oS i 1 ) o
x B
) = 5 A;'u o "’.!kmb S, [ 2]
= ool -
Daruneh Protected Area ) & 3h 28 min
ST ad yemo ""‘3“" 285 km
- 91 ]
outs ol
51 »
abLLS
= [ 55 ]
Ferdows
v
s

.(B) adlas 5 40 ‘5LM[§S..~.;| Card g0 9 (A) a2, Olul & Oliul s QY}MJ)L:L‘f slaibo i Cund g ) JS.Z

<Lazs (Global Positioning System) GPS ol&ws b g5
Universal Transverse ) UTM &5 4o bla L5l x>
b S s bia sl o ((V Jgi) ui o5 (Mercator
GS o3l pskite 4 pmman A (Guatn 5w, (Sl
Baad a3l 5 SCa 3T (glea 5o e gad (St Sl part

Ses eSS e bls gl 5 dd (g)ls i ged JL A alal a
Lglos 500 50 o8l o3 s Lol b lous 4500
a5 Bl Ol e 4 S0be il 5 0dd LT L o
0L 5psS Chle s Jle3T 08 ¢ gemme 3 a5 518
ol sy BlE e s plnil S ke s il

64


http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

...n.)la- A:.‘f:l:- Jb-)a‘}gé‘,f‘,;ﬂu g&j)j)ﬂ &“"‘..)g;.'li‘).ﬂ

sdorml) &3, 2=V oppm) oas 5l ol (5 J sl
ol ol s aseid de ol (/Y ) Sli 055 W
23 eSS g Sike T e S Gl s e IS Sl
(EA) A3 eslinal 15 Jse b 01 IS5 5 055 bk deoss Sl
R= Ssample™% o 1 ()
Sspiked
Dde 45 (gl adges ke Caample ¢ oLl A5 R 45
sl clle Covcmul s Lol Of &0 sl | s s
w0l 8Ll St 4 oS 5 obe Jslee Clale Copiked 5 4 500
loder G bes S s SO sl ol sy il
Sl leesls s 5 a4 5me 6l s S ol ds 55 AT AN
Jelo 5 (sl At ealis VA w5 S SPSS il
ot 3 S sladisas 3 ps S 5 IS Bl o Soes
Sloesls Jelosi 5 4 i e i oaliial sy (S
sk a5 ol b dr Ll LT e 4 L]
A eslizal S5 Osesl 5l ke anlis

S clsS b))l sl jasls
—or Slp (lgeo) Sl ey a5l andlas cpl o
o3lid O Sl am s 5 St ams 55 ,0lbe iS5 Cuni
S50l Jelse 3G e 5 (S3ulT e e (51
ol 3o o3l (Sl ey et s )b Jalse
sl sl GLOLS) b Jalse 56 s Wil 5 e s Ls
A ST el Gl Jse b g (Sl ey e la L
o = g 1] "
53 5 ke G o SKslil e LU geo alaly ol o
JSS gl Ba ltie i e s an sy 53 5l il B o gei
aab (Fr) il o Voo mglkg 5 A mglkg s 5 4 35 3

lgeo <+ oS Cmadl oy ol 4y KUl e el sy
SY c.la_w}“w ;J‘jﬂbeb‘}ﬂ} v < IgeoS\ caajJTJ:.éL::_wj
Wi b davgze oY < lgeo ¥ dav e SaJ1) < lgeo

65

A ime ol 4 Y MM 1 s Sl e e SokS S
el S s e UL ) (gl el Sl Joee peai VIS
Ola 5 5l sl o L3 S e slaolanul 53 Lag)s 5 S
Al e s e a5 (SO Slel )8
SNV cel 558 BV el 5l aids Vv S & s
S8 a4 b g)a 5 335 a5 oldad A (ls polid ol S5
S0l 5 CigelS) ¥ IS (Cdly 5 ole—w) ) OIS
VoSl S Jseme S0l Y OIS (g e 5 S S
5Lk ) 0 oIS 5 (i) & IS o) some a5 2
SaS 4ot g slagkd 5o b Sl G gmms a5 5VG a0
el S0ke 4ol g a5 b dd pole s bt G B,
S Sy 3l sl b il saelSaal 55 sdal Cusa,
b5 2l S8 b 5 S IS s 550 sl

A il ST o5

4 g0 56T 5 (55lwoslel
oo S esder sy da 5 SOl s anlllae ol s
o3Il gl cECmeter 51 G SOl ol (gl cpioman 3 S
SIS T slge s sl s PH olKiaes 51 ags p0i PH (5,5
o (V) a8 S o ¢ (Walkey and Black) L Sl 5
Mol Sl gladises 53 058 5 IS5 cble g Sosluil ki
Sl 5 SO Aol (LIS Al b e gl L
ol i o3 b e 5 0 e
Ji_—» (Atomic Absorption Spectrometer, AAS)
s 6,8 el Sl ¢35 5 JS$ lAds Perkin Elmer4100
Sl & 5a3 an S| Jools sl 53 1 5l el oS (YE)
Sis O s b chale & das e ol_iippb 4> s G
Al L3 O s 0 el 4 ges
Q)
03 e e ble Ge d(mglkg) dsls sad 5 3o o lale C as

_GeXxV

C


http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

\i."ﬂ)l.‘.!/d\,‘n‘)u/r.hb}:‘adlw/daﬂ)lswaurﬁ

adllas 5,00 sLrolKinl 3 S Slas guas Sldlhs @ Jaar

Ao Aoy Aoy esb Aoy

3l o

Sk cdl . e i Sl oS 4y EC (ds/m) pH " oSl b
PP VY vY 1 \/a0 +/a4 Y74 A/E )

T v YY Y lio oYY 0/o1 Aot \E SLLS oy s
EREPN As Ve 1 oy ‘e VY AIYY o

o o v Ve Y/YV VA /o Ny )

o o YA oY Yo /o /YA ATARS) Ao Yo eslsely
PP AY v Ve VA ix IAAE AIYY o

ES RN As 1 ¢ \ViAs Y Tins AIYY \

RS o1 ! A fIEA JAR? AN AIY4 L LT 2 5 g
Y it Y A AT dY ASY NNA o

Al a iyl 53 Sl an s Sl 51 el 55 5
g g dsle 0 dlaly 5 b 5l SO I ST Sy el
Er=TrxCF (0)
Toxicity (Tr) « e 54 ST K, Ecological risk (Er)
Contamination (CF) 5 ¢/, Ko &l 36 e 5516 ratio
Sl 5ls o ST el il o S 01, 5L Factor
e ld ab (V) a0 S5 5 Y a8 sl oS 3l ol
Sy V0 SPERIS Y (oS S, PERI< VOr S
PERI > v+ 5 sl S, Yoo SPERI< or o se
oy Gb (RI) Sy ol e dlows ol 5l Sl S
ol gy g 3550 polie SN OT 3 48 33 5 e a1
RI =Y Er Q)

&:q‘,@lﬁ

akin S Olo s

Sy 6@0@‘)5 Sl CJWW Sladlas @L’J;\ J_}Ja-

e U ads Sodl 8 <lgeo< 0 s SsJiv<lgeo <t
5556 Sl raman ol it Sl (S5 0Tlgeo > 0 5 i
oK ole 4 S ST ens S (CF) Sa
4 s |y peolie Jluie Ol o 5586 ol Ja > S eslinl
e [y S (ST 05n 555 i 355 b Lams
o n 3o3n ol s sl b el b (So T Sl s gl

.J\isjf dsles

Cme a
CFretal = ——melal__ ®)

Cbackground

i & (Crnetal) 56 8 clale s CFometal b ol )3

Chackground ,\4ze .3l oo (Chackground) ol ek ey ke
Sl Ve mglkg 5 A MK CS S e S s JSS Gl
gy g3 3 gmsn ol Sl Jler S0k o e ool e
03, Jlgzm (CF) Sl 5556 dales wlul 5050 o e
1< CF < 3¢0l Sl CF<L:()) el s <l S,
6<CF suxrg B S5)3<CF<6 th e Sl
53 (PERI) o 5illy 381 Sy s VU Jst Sa)l

JJ‘)J&G‘}&;MN‘ w;)lﬁebw‘w‘ J)).AL;\"})J).:JWJJJTJ;

66


http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

...n.)la- A:.‘f:l:- Jb-)a‘}gé‘,f‘,;ﬂu g&j)j)ﬂ &“"‘..)g;.'li‘).ﬂ

ST R RTI ST 1IN CRRV NS QPR

5 35 bl bl o 2o Sla, S
\ *%, 90V PN CRIVEY e
- X Jb@“dﬂ“ )
—v/EAL —+/8AY O o s M
Is & pH
/v Vv J’u‘*“cl‘"“
YA e SN VN
DS ey
LVEY YAV S gme o
—r/r gV —2 /0¥y O gt Sannat _
Slesle Loy
VYA WAL By
—+/2V) =/ Ot St )
oo Ol
Al LAYy SN ma el
*ou/vve *ouxeo Ot Sannat ol
v/ 80 /2 Y0 )b&l.aucla.d

Olges St S5l Iols s bl sl LSl JTslse 5 e
aaly b Sl as o Al S s e e
A8 s 533 ls 3z s PH 5 IS 5 055 G o (S
o PH s K Slls asl e e sSae BLI Il 5 ol
oS daily ol Y5 5SS Al i DDl sl
Slle NSl pH 2ol LaS 5 S o)l il 5550 ol s Ol 55 0
5l sl @l e S AS e g SalS S
w el g o3l Aol Ses daly ooul sl U
IS5 5 p5S Oln el & 51 Aol 2l L oS oo o
Loty Jelos 5w 0sasl (Y Jpdr) LS e g SialS
LSS 5 en S om ols e adaily Sl el 50 ad b e
SLen 5 83030l aslllas 3 15 (< +/40 ) eale Sl alsls
sl Skt s oS ol s Ltie s (ST L)
S s (S5 5 eeals YL polie S plasil (65,508
WSSPST Dl 5 clll e (Sl parla el
(plond slas S 03 28 5 e SV sl ) 4 S e

67

Jlasl a8 Wles S 0Ly Olidses 51 & 5 o L5 15 aalllas
Doy SIS L iosly il S 4 osle mhan 31 5L o3
SHEE 5YV) das o pod oW > L 2 Ceaw w15 pH
s obe s Sl e SLEPH L S b
lade S psden (Jsomsl slacly S JT sla oShas JS 2
o Lo pla 53 S il IS LOA 57 35
2255 i o) el ol ey oSl 5l (e Yo ol
Caad St e cpy iy aS Cul o) o dl b
0 Jsdr) Lil o 23k ks S 5l ald (s
(O sy 03251 (Koo alaly ¥ s slaasly oLl
LUl 5005 788 w55 5505 5525 JSS 558 o &S
S5 RIS L ol ol (/40) (Sties g Sl e
B b il e syt GG Line &Gl oplpls 02
Bl b JTosla 5 o) Olin o (S alasl; aalllas
5o ORIAL s cole w ol e IS 5 ps S Dl
Sb Al o RIS 350 S D6 e Tl


http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

\i."ﬂ‘)l.ﬁ/d\,‘n‘)u/rhbﬁ“dlu/daﬂ)lswaurﬁ

250 r
200
;,) 150 |
X
L
g, 100
f=))
13
50
0 ._ I
20 | 50
SLUS ofy (s

p=0.000 ‘
20 | 50

zo|5o

a0 3L ofy iy oL b joe

Wl Wl

adlas 5,40 gLrolKansl 53 (M/kg) po S JS chls ol Y S

a3 NS b S 0gesl wlul L .(p = 0.000)
sl (5ol i sad e Jol b e s 2 2550 oK
p=071) csluS s 055 cble s gobl s e
T) i T g3l 5l eslial Lo S cdale ( Sile 4yl
O U;calélbw@\;gm gl oS s e oliS (Test
e cplcble 5 (p=0.001) 5,05 555 5ub 5 Olwsy Juad
allan s (Y JS8) A3l e sl 51 jmaS Ol b 5o
Glbl s eslr SIS o Sbt s K Sl (6,8l
53 Wsys s 55 5 558 oS A 058 psh e iy el o]
23 o DI B e e s e Jlse Sl sl
mad il e aalllan 3 50 aikie o3l LSl saS
US55 0,8 WS ol SLEE) sl oS 5l 0L s
By odd IGT ladad S, 5 (Sopm b5l S0 5 0L
iSOl S, Sl 5 o5 S 5 0 bl B
Blis (Sssmp ol ons) (Sl s (SOL oS Jb 5o 00
31 e (S s gletaly lagll s el LS
G 3 S il L g o st o oV e sladiss
oK) 3l el Cidls 5 (gla 4ol 53 p3S hle (YA) Lik

(Ophiolite) o) 581 (g sle slge 5 lagys s 55 5 51 ab L]
e S b el ) YL e &S Il s 0 sl s
Copgmo 3 b esls LLII 13 e s 515 oLl S8 s Lise
o e Jlasl 550 ibe ¢ Jaes ey lla>Me Cole ple
a4 6 pdil Q\ﬂ@b“@h)b))bcé\iﬁh))@w
S e Gt AL a5l S L
U TO O RS N RN PP PUDO:
() 535 3kl s of Gl oIl

S5 5 pa S pole chile
5ok Jmad 03 S 5 S —ole IS Bl s nl s
Yool ol s ey s Clle eSS (6 S el Ol
5 Obe 53 V/0 MYIKG Ol jpe 4 3LLS ol ks oSy (6 20
Vb ol s ps S ble o VL as ol 0 VV/YOMg/Kg
— o3l ol ek g LT et g Yol (s
b e VAY/Vomglkg 5 Olews s 55 V48 MOIKG Ol s 40 3LLS
S sl DL (S5 000 Sl sl b g bl acglis ail
el s e aalllae 550 oSl Y o ps S il sl

68


http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

...nbla- A:J\:- ;S\:-)Jdgé‘,r‘,‘)sfpl.ﬁ &j_,j)ﬂ LS....\._)‘;!LU‘)‘

180
160
140
120
100
80
60
40
20

(mg/kg) Jsos Js cdale

SLUS ofy (s

oo SLb oy ey

B )

adlas 390 saelKasl 55 (MElkg) S5 JS chale o Kke ¥ IS5

et Bl S 36 ST Olje 53 5 dgled &S > aalllas
DS gy g 330 e 5l Ll B et sl s
e 0r ahols |5 asl i 550 alols s daelKen! ol
o) I o izmas ol 55 mis S e 4 0l
ol CBIE  bgsa g 205 iy IS 0 Csl gl
B s G)13 paiped Jome
Gre Vol s S5 cble o S aallae ol
sl Ol 55 5 4 LS ol s SO o jlest oS
S meas 55 YY/VO mg/kg 5 YAVO MO/KY Ol jea
e Yol oKl (g e ) sl s ISl
5Ok 53 o 5 & LS gasls ol ek 5 gmee 4 5LT a0
A JSs) cd Vg/Yo mglkg 5 V04/Y0 mO/Kg Ol e 4 5l
Sl S sl Ol S5 el sl sl b g bl aslis
P=) ol Sls ime aallae 550 oSl ¥ o S0 bl
o) i 2 5 IS 5k 4 S5 055l el (0,000
O3 gre Dl ()13 4 ped il Jolsh o (s 2 2050
Sl aslie (p=087) St sz 05 S Chle &bl
Sl oS das e 0L i T 0l Sl eslinal b IS clals

69

bl a8 el L slas gad 51 ULS ol el
Grn 00 a3 S cble S oKl s bt s
ol O s Lol 5 s el badlols L 51zt
Sl ekl 5l L aS doms e 0L e Slalie ol g
Byd r i LS o S e 3 5l S gy GG el
o 615 58530 oKyl ) g 53 s S e
M50 Hramen 5 B U ST K mbe o3 psS
S a3l slge b Ja e wlis (07) 555 o ealited 5 3150
ag_wﬁﬁjmwl.mwb;)y&bw@uj\
Ol Lbead Sl oy iy 4 OF oo 5 4230 g0 DI J3 (e
b 5 B A S s s 5 (00 5 0) 3l
Ll ol o i o5 pslin s b b 055 303 5
s 53,5 00) cdl GOl s 5 o B i g S
Gl oles S Ly 0SS 1 Lol S o S
Sy S oly ey oSl e sl g (89) 5,108 s
b g 5Bt et gasls oSl B 5l g (3
St oo bl B d o oLl oSl I
3550 ol B b o etV e D s i e el sl


http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

\i."ﬂ)l.‘.!/d\,‘n‘)u/r.hb}:‘adlw/daﬂ)lswaurﬁ

adllas 3 90 GLaolKins! 45 o ol Kbl e e li o Kle ¥ Jg

IS 55 _
r (J—i‘) osl>= )\ Aol a&b..:v‘ rl.»

Ol b Olis Y

—/V -4 —+/40 —+/VY )

—+/Ar — /¥ =\ —+/QY Yo SLLS ol s
—+ /1A — /v =/ —+/04 0

—+/Y —/\4 —+/Y0 —+/Y0 )

-/ —+/Y — /LY —+/Y0 Yo Aesls ey ey
-/ — /Y —/VY —/0V 0

/Y Y (AR /N0 \

VN QAN —o/) /Y Yo :Lﬂu.;a.;? e
—+/Y4 —+/eY —+/YV —+/YY X

eJu.L..d‘ JJ}A L;f.“’\‘pﬁgs'iw GL\_.& J...)Lc Jx.ik.\..p )b ))EUS
e IS0 ole OV e sl A S 5,8 e 3
9 é‘?: 9 g,ﬁli)la s lw J"\j‘ fLu BE C,._..u“).]a.‘aua us/bjﬂ

abs S ciS oL,
&l (lgeo) (Sailsl pn ol Jpo Jan 5 o 1)) alasl, b
j|v_;u§>,ﬂ¢.x~;w)ﬁcﬁkww&nwﬂj_¢w
Jead 53 ps S b (ol adlae s 8 ailons LaOT 5 i
o gll e 6,2 Vo 5) ahool 5o ¥ olSanl 55 S als 0lis 500
plod e 5 oSl nl (5% 00 ol o 5 laisie ST
Jsdr) 5,15 513 el o b o3 53 Lol 4 ol b
oKl 53 (5 %0 ) dols 53 Olin Juad )3 p5 S (ezmen (F
sy g o wleng b g j;y?uwﬁﬁ;w,,ﬂ
3 IS 8 s 5e 3 asls Ll el b bt es) s LaolS|
e 53 Y ol 53 e Y 5 ) Aol s sl b o
ol e 00 Aol s s losg g ST 03]

bl S Ol fad s e cpl clale 5 (p = 0.098)
osl> @b—@c\gﬂ;ﬂﬁjﬂsu NCCH PP AL e
Sl 5 e R 5 S Bl st e 5y
Lduaztz-z\mlﬁ&:f;_“;u\}légm}wj_;ﬁ):}gu»
adlas 55 (Y0 5 VY) U5 518 su sl 335 o
Aila.w) ‘;f\_ca_-ﬁ) éua\ﬁ)]& &J‘J.b\ L Qb&o.h 39 JLA})
chle o ie S U jasiie (Ol diaie) Olgiol-0l g
C\JUH)&SL}&‘L&&A&)JLOJ‘?J‘MDJA)JQJ——N
6‘?&))&ﬂ@g_).\?b“)d&6gw‘ (J.‘"AL_;""'L"’
sl pll o b St (S T was 55 &S Slids Al
d&&dﬁgbjojb-)‘wbbuﬂws.kﬁbwum
ool il S+ s Jif cble 2158 (FA) 55 5 (.5
)L;J)ﬁcueuq\})d\f}\gwﬁﬁ,_daJ.;JJM.L‘_,S&
M5 e gl 5 (S ool s () S el
Ulse a5 pesls= 1S5 slag 5L (S S LT U

70


http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

...n.)la- A:.&l:- Jb-)a‘}gé‘,f‘,;ﬂu g&j)j)ﬂ &“"‘..)g;.'li‘).ﬂ

adlan 3 40 6Lhol§:..\.1|):)5.s)ycﬁ.<:~a|}l§ ;;}JTU:SB J;:L,a RASPRES

S e (20) o3> 31 alsls oS! oL

Olis =Y Ol 3 b

AL oy AR YA |

yy AL ey Sy \E LS ol ks
oy ¥ig Fin oy 0

ey /a0 A v |

oIS oJay o A \D sl el s
YAt A Iyv e 0

v/aq /0 v/ag \TAN \

VA Vv/ay VA v/ov \g Ul s g
YA Van% IAs /X 0

S5l i ol g 20 00 5 Y ) Aol s gl Jeab
Sl 52 Sl s o i
53 Lol ol iy 3 500l gt 03 gdmms 3 55 5l
5> (S35 Sl lade e 1 513 ol (So T 03 same
LaolSl Lo T oSyl (g n Vo 5) Al jmay Oliss b
Do) A3l o 5ol o alin Ll 513l (So gl es; 3
Al ole 4 S (ST (8)) O 5 s oD (¢
1y sl o Ol et s S 3 05 8 5 e85,
syn GO Lalad 53 CF el dlous yalie 35 L)
W wTﬁ&“-\J;vswtb
Sy g2l gl el el Dl e 4 5
4 das o QLS 0 Jadr (S5 5 pa S e 05l 5SS
axlas 5550 slaolal 53 IS5 5 05 S (55 gm Cvann Ol e
23l gl a5 agls I E la (S LIS s
S e ps S S (Sl el 53 S koS
S5 S) Sy L A ol Ol )3 pyeedlS 5 o
(Rt Qs 5 5l Ol 53 pgeed8 e (ot 05l

DB ks oS IS s ps S 5 S s sl O ) Sl

71

S el o b on) 53 Lol ks ool b plas 5 oS!
D> Ve 5) Aol s 0 Ol fead o promens 3 50s
k535 el ong e S5 16 w31 2 s, 53 oSy
O 5 ol s 3l 13 ea gl L s o3 5 Lol
3 oK 3l 4 Ol sl (ST Ll )
OLES 5 Gaioss cpl gl o in S oslinad (Silol ey ol
o301 b a3y s adlaie 53 a0 slaadsel 1ty 4S sl
3055 S e Bl bdsal Glas s Y LS 5 il s
Sy 5 Sualil ey e oo i s g e S (SO
A edaline Oliw ot 5V 4 gl o 4 o Glas ¢l
(&)
58S e Ay s (CF) Sl 806 sl
oSl e Yo 5 ) Aol s L b s e S S
e i a a5 L aS Al e SOl e s ol
503 Jagio o3 gdos 3 5l gl (Sl Sol oy o
313013 ol (Sl essdome s Lol 5 ol 4k 5o
b el 35 Ol Joad 53 (S0 5586 5lAde (pimen
0> IS5 Sa s e 3k 51 (8 Jsas) ol L


http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

\i."ﬂ)l.‘.!/d\,‘n‘)u/r.hb}:‘adlw/daﬂ)lswaurﬁ

axdlao 3,40 6\.39&...:‘ Jéwﬂ\:& e}al.g &g_jjjjs‘ &w-_u dpu .0 d_,.\>

i i (2e) o3l 31 alsls oS! oL
Ol b Ol #b
V/go \/o oYY /o \
VAL Vo JAY Y Yo SLLS oy s
\/o \/oo «IVY Ve 0
¢ gIvo VIYY VIYS \
3 ¢n \ VY'Y Yo sl ol s
YIY Y/t Jot «IVA 0
4/40 \+/Yo YIA VY \
q a1 YIA \VAR3 \E Ul s g
YIA VAL Al VIVA 0r

IS o 53 ey e Sl Ol S sl
S Ve mglkg (s555liS A mglkg s s 0 sl
500 MOKG Cy s Lams  Llim 0Yr MO/KG e s
Sl sl wl .ol Ve molkg e 25 slel cbli>
Slr 2L Ve S osart 53 Ly laee Bl OlsL
Y mglkg 5,5liS Ve mglkg & e 5 K gl 528
eoind slel b= 5 /6 MKG s Lams Sl
5055 Slr oxed € sl rzmen (V) ) 2 mglkg
S lse (Bowen, 1979) A mglkg 5 Vv oS 5 SO
Srs V) 0rmOlKg 5 Ve S s SIS s e S sl Sl
oSke M WMEKG 580 s S e S Gl Jed
Lemglkg 5V oSS S s e S Gl ek s
Sl lasls s S5 5 058 cble Sle 5 (o))
Ll ol 55158 Q) LEIANMOIKG 5 WY LS 5w s
ey oKl 3 ol addllas s IS5 5 e S chle SSle
50T el _soly ks YYMO/kg 5 YE 5 an sLLS ol
G 4S5 WYY mglkg 5 V6T LT 28 5me 5 L0 Mglkg

Al e s laslas L s lis

i sble ) Las lasl 4 Olg e el ) Y Sl
(1) 28 oLl g e SIS 5 S5 pamen 5 0180
Jw Jsad ST Olgil 55 K 3l chle  Sls
ik Jolss 4 b slis ol gl KaS b sols pre oslis
335 emlbes e £33 Olie b S ot 3l e Ale
ol o3y B e pa Coby 5 St asb) Ol 03
s Sy ali Gl edd plwl Dliloee 4 4 55 11 .(Y4)
Gl 53 juobie opl (S5 8 g Cuan Olioe (IS5 505 S
S il Sl g agls 513 ket (S S s axdlas 5 e
ol slade (Fh) rji.a 5 0Ll s s aS0lomen 3,00
3 Gl (S35l sy 53 USG5 g S A als DL el
Ll
orl o3 andlae 350 Slas VT Conbs s skt 4
obe clale ailie a4 5 s pe Cond s L 5 Sl
Gl 53l Jlre jolie Lot (g S el e
S 3 bl ooy i sy Sobe b sdal sty lacale
e ol Slalllas 5 ot o gie Ol ) ST Ll (il

Oramad el 0l il 3550 (g 5i Ol 2 S (69,

72


http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

...n.)la- A:.&l:- Jb-)a‘}gé‘,f‘,;ﬂu g&j)j)ﬂ &“"‘..)g;.'li‘).ﬂ

Ql:mﬂ)"’j:"l: J.A})A axdlao 3,90 L;LAAK:..._”‘ BL) \AJJ:? Maas A\ d_,.\>

Jles s 4 o 4l oo 4l by i alae s sy _

) Joab ol gl

i o LIS £ Lol ¥ s Y s ) # s

AYAAYY LeA0T 114Y4 Yeor) YYVY [ARZSX J:-iLi ol u”cli
YA YAV AVQ WV Wy Yoy Olns sLLS
VorY04) VY AAYY AR\ARY 008Vo Y YYEovy J,:;"L". °‘)J‘:'l:f
VEVAVEY Y YVAAN YoAdo0 04¢oY va44 ARRAAN] Ol eesls
VY 84, yavay Y Yoy VYA 0 Yoran WV wl as e
v1y4ay £arTs YEYoOV YAat NV VYTV Olie ST

B3 w%w)jmu_gjiﬁ\' )\quféwéugxﬁlfVJ»MS‘J}W);,QJSL;LAQ%\S)CA%\SY U’”%‘C“""J)é)‘j"":\ w%%

b lacale sUT as | gme on ¥ olSal Jls= 3 Ko
ﬂ;«s@ﬁwq\jwbﬁwoxﬁuﬁnf‘ﬁ;j&&)\
AL
Q.SL>- ;JJJTW)JJ)PMQbKM)dL«})MjUQAJJ
52 Lo dae sl 55581 5led 3 ol e s s
i&b) Mb-él}ﬁy\s c(‘;‘f‘ &b) L)JJ‘—C_,_HJ) LSL"°\J§)J—’
adlae) Olgt o018 5 (75 adlas) 7 S-01,8 (sl
Sol3 phigad o3l B b g5 L G g e Vo sl s (Olds
o}jbcuel;)j@bjiuﬁWASJ‘huuci\:.:.,\..:4
bjnw‘MJLMWJWLMLMJJ“SBé_AJJ
g{.ﬂpkbﬂfcuﬂg&@@;))_‘ﬁ@nb)‘ub&\ﬁ‘
)JJ?nJJ(.»L}Lan:_»L:_;ZESL:;éLM_LjQJgJ_M

&S aoess

g u.:f.:l.:,a 3 (ve/8) mg/lkg) aallae O‘.’.‘ 33 r"; U':‘<’L"
J:.AS (USEPA) Jx:.Ja s> J:i:l,:a 9 JMZ J:‘<’L:‘ (et

73

s a3 YL sl sl 5 ek 50 OIS e g 53]

ailaie 53 JS5 5 s S polie So gl sline
oy ey Sl ol 3 ol o sled (sla g, g5 slas 1 J s
S as o 0L SLT o jsme 5 gesls oly iy LLS
3005 pole Chle 5 eslr 3 laga 005 s e
Osn3l ) @l Al el O gy (Sen g 1SS
Jlos Gla oIS ST (o5 lagysss sl &S 5l 0L
S F R s sl s (Saeen IS5 5058 chle 5 i
(/) s (Sar o0l (o 5D £ 08 L5 51 s 58
el (S5 2 P= v 5 ps S Sl PR/ 0T Sl me
Sz IG5 eS8 U 2l Sl 3 Jol bl el
R AeS 303 1y 5052 335 Dlpe S 45 S olKal ol
5 g3 5 Olpe oS Aas o OLES s 3l 55 15 (S
o] rol:&c;kl.&«ﬁ)l.lf 6 Jelse 5l

el s laos Sl Olojle g &S (slandlas o
sl s JS\:J) NJS cble ghuag lea l& s
Sl ol onls OLES £ s )3 oS 03 S 4 (S50, Ol =
sibla 5o rj;ngﬁ_.v rSéLac,.kl.'o)'\ S bais 1.()
Sl el Al (LLS oy ) s ol VoK) oS


http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijee.13.1.1496.1 ]

I en 5 g, laall 53 ‘..,.Ls

\i'\")L‘.}/d)‘ UL..::/‘...:},‘ Jb/éﬂﬁ)swurﬁ

V) oo, Ol B LS s (o ca) S 5 (Gl ) o) r;ﬁwdgu@:@ﬁw&a PYPPRPITA CC I {WA{ IS s

Sl sl U (ST 51555 dals oKl G s baot VT
oS 3 L b el Y Al ke K15 e gl )
Lo b pmmen 38 B alie 5 e 3550 55 e s
jQ@jLMrﬁﬂwf;_MQljb’@BLm)Mjh?u <l
Cﬁﬁdijdtﬁ-éudﬁ@o)):)r&;a&g ot
j%}w@ﬁbk&)jbbub%yi)m‘cudﬁj
S35 3 P i3l N jols s 258 0 o 55 Ol
Lﬁwéurgjmcpnt?@uwvmyus

Mj&ﬁbd))ﬂo.lgi&wwjbwi

_
S Bl
53 ol Ol s Gy Jaes Sl eyl (6K )

S Ol & a1 Sle 5 Sl S Sk Sl s
S e a5l 3 (VYA MEIKE) IS sl ol iy
oSSl 5 b LS i Gl S Sl 51 s
SSilil s b yartls ol mi s, Ol 2 s
S 03 Sadl sy 3l Sl (CF) o1 558G 5 (lgeo)
E) (PERI) ejﬁ.u.g &jjjjs‘ gg_m.l) u..a;-l_& Ao oK.:_....;‘
).:..l'ﬁl:l. J:J.) 4.\.‘“ el_<'(_m.:‘ LSYL"L;bjjT J‘_"“J@J‘k" LL))‘J.L
S350, (Anthropogenic influence) Las,s 5 53 5 oo s
<ule ys s (Lithogenic origin) ol Gepe L iie o
Sy S50l Ges 5 S 316,84 sed 5 d e sl iy
& ASesladl sl plasl ) la—wglis ol )l SG Ol b 5,8

74


http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

...n.)l:'- 4:‘::\’- le"-‘).)‘}g.é‘,f‘,)s.fpt& &5}!)5' &mﬂ) g}'.'li‘j.) ObKA.AJ 6)&41“‘,3 r...:li

Guﬂ

1. Abrahim, G. M. S., and R. J. Parker. 2008. Assessment of heavy metal enrichment factors and the degree of contamination
in marine sediments from Tamaki Estuary, Auckland, New Zealand. Environmental Monitoring and Assessment 136 (1-
3): 227-38.

2. Acar, R.U., and C. Ozkul. 2020. Investigation of heavy metal pollution in roadside soils and road dusts along the Kiitahya—
Eskigehir highway. Arabian Journal of Geosciences 13 (5), 216.

3. Arsalani, F., M. Khoddam, S. H. Mohammadkhan and S. Arsalani. 2022. Investigation of pollution and ecological risk of
heavy metals (Cadmium, Chromium, Copper, Nickel and Lead) in the falling dust of Tehran, Iran. Desert 27 (2): 200—
214.

4. Atabati, A., H. Adab, G. Zolfaghari and M. Nasrabadi. 2022. Modeling groundwater nitrate concentrations using spatial
and non-spatial regression models in a semi-arid environment. Water Science and Engineering 15 (3): 218-227.

5. Batyrova, G., V. Kononets, A. Amanzholkyzy and J. Umarova. 2022. Chromium as a risk factor for breast cancer: A Meta-
Analysis. Asian Pacific Journal of Cancer Prevention 23 (12): 3993-4003.

6. Bernardino, C. A. R, R. E. Mahler, A. Santelli, B. Freire and L. Novo. (2019). Metal accumulation in roadside soils of Rio
de Janeiro, Brazil: Impact of traffic volume, road age, and urbanization level. Environmental Monitoring and Assessment
191 (3): 156.

7. Bowen, H. J. M. 1979. Environmental chemistry of the elements. Academic Press, New York, 333 pages.

8. Chabukdhara, M., and A. K. Nema. (2012). Assessment of heavy metal contamination in Hindon River sediment: A
chemometric and geochemical approach. Chemosphere 87: 945-953.

9. Department of Environment, Department of Human Environment. 2018. The plan to prepare the atlas of soil pollutants of
Khorasan Razavi province, the third volume, 313 pages.

10. Department of Environment, Department of Human Environment. 2023. Quality standards of soil resources and its
guidelines. pp. 166. (In Persian)

11. Economou-Eliopoulos, M., and I. Megremi. 2021. Contamination of the soil-groundwater—crop system: Environmental
Risk and Opportunities. Minerals 11: 775.

12. Eid, E. M., K. H. Shaltout and M. A. El-Sheikh. 2012. Seasonal courses of nutrients and heavy metals in water, sediment
and above-and below-ground domingensis biomass in lake burullus (Egypt): perspectives for typha. Flora -Morphology,
Distribution, Functional Ecology of Plants 207: 783-794.

13. Esmaili Sari, A., G. Zolfaghari, S. M. Ghasempouri, S. S. Shayegh and M. Hasani Tabatabei. 2007. Effect of age, gender,
years of practice, specialty and number of amalgam restorations on mercury concentration in nails of dentists practicing
in Tehran. Journal of lIranian Dental Association 19(1), 97-104.

14. European Environment Agency. 2016. Air quality in Europe-2016 report. Publications Office of the European Union,
Luxembourg, 88 pages.

15. Fontaine, M., Y. Clement, N. Blanc, and C. Demesmay. 2019. Hexavalent chromium release from leather over time natural
ageing vs accelerated ageing according to a multivariate approach. Journal of Hazardous Materials 368: 811-818.

16. Genchi, G., A. Carocci, G. Lauria and M. Stefania Sinicropi. 2020. Human health and environmental toxicology.
International Journal of Environmental Research and Public Health 17 (3): 679-700.

17. Hakanson, L. 1980. An ecological risk index for aquatic pollution control. A sedimentological approach. Water Research
14: 975-1001.

18. Hazratzadeh, S. H., and S. Sobhanardakani. 2018. Assessment of Zn, Pb, Cd, and Cu Contamination in surface soils of
urban parks in city of Hamedan. Iranian Journal of Soil Research 32(3): 417-430.

19. Hegazi, A. A., and A. El-Kady. (2010). Effect of road dust on vegetative characters and leaves heavy metal contents of
Zizyphus spina-christi (L.). willd, Syzygium cuimini (L.) skeels and Olea europea L. seedlings. Journal of Horticultural
Science and Ornamental Plants 2(3): 98-107.

20. Khalid, N., H. Hussain, M. Young, M. Ashraf and R. Ahmad. 2018. Lead concentrations in soils and some wild plant
species along two busy roads in Pakistan. Bulletin of Environmental Contamination and Toxicology 100 (2): 250-258.

75


http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

Q'JK&A)&)%‘J)PAU \i."ﬂ‘)l.‘.!/d\,‘n‘)u/r.hbﬂdl“/daﬂ)lswaurﬁ

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36

37.

38.

39.

40.

41.

42,

Kharkan, J., M. H. Sayadi and M. R. Rezaei. 2019. Investigation of heavy metals accumulation in the soil and pine trees.
Environmental Health Engineering and Management Journal 6 (1): 17-25.

Krailertrattanachai, N., D. Ketrot, D and W. Wisawapipat. 2019. The distribution of trace metals in roadside agricultural
soils, Thailand. International Journal of Environmental Research and Public Health 16(5), 714.

Kupka, D., L. Adam and P. Gruba. 2021. Multiple factors influence the accumulation of heavy metals (Cu, Pb, Ni, Zn) in
forest soils in the vicinity of roadways. Water Air and Soil Pollution 232(5).

Li, R., C. Tang, Y. Cao, T. Jiang and J. Chen. 2018. The distribution and partitioning of trace metals (Pb, Cd, Cu, and Zn)
and metalloid (As) in the Beijiang River. Environmental Monitoring and Assessment 190 (7): 399.

Maeaba, W., S. Prasad and Sh. Chandra. 2019. First assessment of metals contamination in road dust and roadside soil of
Suva City, Fiji. Archives of Environmental Contamination and Toxicology 77 (2): 249-62.

Maleki, A., N. A. Azadi, B. Mansouri, F. Majnoni, Z. Rezaei and F. Gharibi. 2015. Health risk assessment of trace
elements in two fish species of Sanandaj Gheshlagh Reservoir, Iran. Toxicology and Environmental Health Sciences 7
(1): 43-49.

Meza-Figueroa, D. M. De La O-Villanueva and M. L. DeLaParra. 2007. Heavy metal distribution in dust from elementary
schools in Hermosillo, Sonora, Mexico. Atmospheric Environment 41: 276-88.

Mohamadi, M., R. Ghasemi and M. Naeimi. 2018. Distribution pattern of heavy metals in roadside topsoils around the
Rasht-Qazvin Freeway. Journal of Health 9 (3): 249-58 (In Persian).

Namazi, N., M. H. Salehi and J. Mohammadi. 2015. Spatial and temporal variability of some of heavy metals in aerosols
of Lenjanat Region, Esfahan. Water and Soil 29: 114-25.

Negahban, S., and M. Mokarram. 2021. Potential ecological risk assessment of Ni, Cu, Zn, Cd, and Pb in roadside soils.
Earth and Space Science 8 (4): 1-12.

Nelson, B. W., and L. E. Sommers. 1986. Total carbon, organic carbon and organic matter. Methods of Soil Analysis 539-
577.

Nizamutdinov, E., T. Morgun, A. Pechkin, J. Kostecki, A. Greinert and E. Abakumov. 2021. Differentiation of trace metal
contamination level between different urban functional zones in permafrost affected soils (The example of several cities
in the Yamal Region, Russian Arctic). Minerals 11 (7): 668.

Nortjé, G. P., and M. C. Laker. 2021. Factors that determine the sorption of mineral elements in soils and their impact on
soil and water pollution. Minerals 11: 821.

Olowu, R. A, O. O. Ayejuyo, G. U. Adewuyi, I. A. Adejoro, A. A. B. Denloye, A. O. Babatunde and A. L. Ogundajo.
2010. Determination of heavy metals in fish tissues, water and sediment from Epe and Badagry Lagoons, Lagos, Nigeria.
Journal of Chemistry 7(1): 215-221.

Pant, P., and R. M. Harrison. 2013. Estimation of the contribution of road traffic emissions to particulate matter
concentrations from field measurements: A review. Atmospheric Environment 77: 78-97.

. Qasemzade, A., A. R. Karimi, A. Ziyaee and A. Fotovat. 2021. Pollution assessment and source of selected heavy metals
in agricultural soils, southern Sabzevar, northeastern Iran. Journal of Soil Management and Sustainable Production
11(1): 1-26.

Radziemska, M., and J. Fronczyk. 2015. Level and contamination assessment of soil along an expressway in an
ecologically valuable area in central Poland. International Journal of Environmental Research and Public Health 12
(10): 13372-13387.

Rahmani, H., M. Kalbasi and S. Hajrasuliha. 2001. Lead-polluted soil along some Iranian highways. Journal of Crop
Production and Processing 4 (4) :31-42 (In Persian)

Rehman, I. U., M. Ishaq, L. Ali, S. Khan, I. Ahmad, I. U. Din and H. Ullah. 2018. Enrichment, spatial distribution of
potential ecological and human health risk assessment via toxic metals in soil and surface water ingestion in the vicinity
of sewakht mines, District Chitral, Northern Pakistan. Ecotoxicology and Environmental Safety 154: 127-36.

Sahraei, N. 2023. Assessment of pollution in the central soils of Khuzestan province with potentially toxic elements
(PTEs) and their origins. Journal of Water and Soil 37 (3): 457—71 (In Persian)

Selahvarzi, M., S. Sobhanardakani, A. H. Hemmasi, L. Taghavi and J. Ghoddousi. 2023. Contamination and source
apportionment of iron, zinc, cadmium and chromium elements in surface soil of Khorramabad County, Iran. Iranian
Journal of Health and Environment 15 (4) :651-670

Silva, H. F., N. Frade Silva, C. M. Oliveira and M. José Matos. 2021. Heavy metals contamination of urban soils-a decade
study in the city of Lisbon, Portugal. Soil Systems 5 (2), 1-18.

76


http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

...n.)l:'- 4:‘::\’- le"-‘).)‘}g.é‘,f‘,)s.fpt& &5}!)5' &mﬂ) g}'.'li‘j.) ObKA.AJ 6)&41“‘,3 r...:li

43.

44,

45,

46.

47,
48.

49,

50.

51.
52.

53.
54.

55.

56.

57.

77

Skorbitowicz, M., E. Skorbitowicz and W. Rogowska. 2021. Heavy metal concentrations in roadside soils on the
Biatystok-Budzisko route in Northeastern Poland. Minerals 11 (11).

Skrynetska, 1. J., G. Karcz, M. Barczyk, R. Kandziora-Ciupa, A. Ciepat and A. Nadgérska-Socha. 2019. Using Plantago
major and Plantago lanceolata in environmental pollution research in an urban area of southern Poland. Environmental
Science and Pollution Research 26: 23359-23371.

Song, X., S. S. F. Kenston, L. Kong, and J. Zhao. 2017. Molecular mechanisms of nickel induced neurotoxicity and
chemoprevention. Toxicology 392: 47-54.

Szwalec, A., P. Mundata, R. Kedzior and J. Pawlik. 2020. Monitoring and assessment of cadmium, lead, zinc and copper
concentrations in arable roadside soils in terms of different traffic conditions. Environmental Monitoring and Assessment
192: 1-12.

Tan, B., H. Wang, X. Wang, C. Ma, J. Zhou and X. Dai. 2021. Health risks and source analysis of heavy metal pollution
from dust in Tianshui, China. Minerals 11 (5): 502.

Topolski, B., and M. Thompson. 2010. Digestion of tissue samples for total mercury analysis. HG-015-2.15, Department
of Environmental Protection, Florida. Available online at: http://www.dep.state.fl.us/ labs. Accessed 25 April 2023.

Tsuchiyama, T., A. Tazaki, M. A. Al Hossain, I. Yajima, N. Ahsan, A. A. Akhand, K. Hashimoto, N. Ohgami and M.
Kato. 2020. Increased levels of renal damage biomarkers caused by excess exposure to trivalent chromium in workers in
tanneries. Environmental Research 188: 109770.

Turan, O., H. Ozdemir and G. Demir. 2020. Deposition of heavy metals on coniferous tree leaves and soils near heavy
urban traffic. Frontiers in Life Sciences and Related Technologies 1 (1): 35-41.

USEPA.- Office of Solid Waste and Emergency Response. 1983. Hazardous Waste Land Treatment SW-874, 273 pages.
Vaiopoulou, E., and P. Gikas. 2020. Regulations for chromium emissions to the aquatic environment in Europe and
elsewhere. Chemosphere 254: 126876.

Zhao, H., B. Cui and K. Zhang. 2010. The distribution of heavy metal in surface soils and their uptake by plant along road
side slop in longitudinal range Gorge region, China. Environmental Earth Sciences 61:1013-1023.

Zolfaghari, G. (2018). Risk assessment of mercury and lead in fish species from Iranian international wetlands. MethodsX,
5: 438-447.

Zolfaghari, G., A. Esmaili Sari, S. M. Ghasempouri, F. Ghorbani, N. Ahmadifard and N. Shokri. (2006). Relationship
beetween age, gender and weight with mercury concentration in different organs of Chalcalburnus chalcalburnus from
Anzali wetland. Journal of Marine Science and Technology, 5(3-4), 23-31 (In Persian)

Zolfaghari, G., and M. Kargar. 2019. Nanofiltration and microfiltration for the removal of chromium, total dissolved
solids, and sulfate from water. MethodsX 6: 549-557.

Zolfaghari, G., M. Delsooz and S. Rajaee. 2016. Study of mercury pollution in water, sediments, and fish from Hamoon
International Wetland. Journal of Water and Waste water 27(5):25-37 (In Persian)


http://dx.doi.org/10.47176/ijae.13.1.1496.1
https://ijae.iut.ac.ir/article-1-1217-en.html

[ Downloaded from ijae.iut.ac.ir on 2026-06-02 ]

[ DOI: 10.47176/ijae.13.1.1496.1 ]

Iran. J. Appl. Ecol. Vol. 13, No. 1, Spring 2024, Isfahan Univ. Technol., Isf., Iran.

Iranian Journal of Applied Ecology

Ecological Risk Assessment of Chromium and Nickel in Soil Along the
Shadmehr-Gonabad Road in Khorasan Razavi Province, Iran

G. Zolfaghari®’, M. Mazloumpanah? and M. Jumapour?
(Received: June 20-2024; Accepted: October 16-2024)

Abstract

Pollution caused by traffic is the result of incomplete combustion, wear of pads, and erosion of road surfaces. The purpose
of this research was to determine the concentration of nickel and chromium in soil along the road of Shadmehr-Gonabad, in
Khorasan Razavi, to evaluate the soil quality and effect of traffic on the concentration of elements. The results showed that
the highest concentration of chromium and nickel in Faiz Abad station was 212.75 and 194 mg/kg in autumn and 143.25 and
159.25 mg/kg in winter, respectively. According to the results of the Potential Ecological Risk Index and the Risk Index, the
biological toxicity of the elements was in the low-risk class. ANOVA and Pearson's analysis tests indicated the correlation
between chromium and nickel with the distance from the road inversely and significantly (p< 0.05). The results of counting
the cars using video showed that the number of passing cars at Shadmehr police station was more than the other stations.
The average concentration of chromium (74.41 mg/kg) and nickel (73.79 mg/kg) were higher than the global soil average
and the average soil of Khorasan Razavi. This research showed that high pollution is due to the simultaneous effect of traffic
and geological origin.

Keywords: Toxic elements, Vehicles, Pollution factor, Ecological risk index.
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