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ABSTRACT

Background and Aim: Irrigation with wastewater and the use of sludge as fertilizer is one of the
important issues related to health and environmental concerns. The purpose of this study was to
determine the amount of heavy metals of arsenic, cadmium and lead in potato and soil of
agricultural lands in Sefid Dasht in Chaharmahal and Bakhtiari Province.

Materials and Methods: This study was an experimental-laboratory study. Samples were
obtained from three agricultural lands with an average area of one hectare. Hach digestion and
Sandstone were used for digestion of soil and potato samples, respectively. Finally, the
concentrations of heavy metals were measured using Varian atomic absorption spectrophotometer
(AA240 model).

Results: The results of this study showed that lead metal had the highest rate of accumulation in
soil and potato. The calculated transfer factor was according to the Arsenic > Cadmium > Lead
pattern.

Conclusions: According to the results of this study, measures should be taken to prevent
contamination of the soil by heavy elements. Therefore, the amount of heavy elements in the soil
of Sefid Dasht should be controlled by reducing use of livestock manure and chemical fertilizers.
Keywords: Heavy metal, Potato, Soil.

Received: Mar 28, 2020 Accepted: April 27, 2021

How to cite the article: Abbas Khodabakhshi, Fazel Mohammadi-Moghadam, Sara Hemati, Kobra
Shakeri Boroujen . Evaluation of the Amount of Heavy Metals in Potato and Soil of Agricultural Lands
in Sefid Dasht- Chaharmahal and Bakhtiari Province in 2017 . SIKU 2021;27(1):115-125.
Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0 (CCBYNC),

where it is permissible to download, share, remix, transform, and buildup the work provided it is properly cited. The
work cannot be used commercially without permission from the journal


https://orcid.org/0000-0002-7236-0529
https://orcid.org/0000-0002-9974-9657?lang=en
mailto:mostafa1372@yahoo.com
mailto:k_shakeri2006@yahoo.com
http://dx.doi.org/10.52547/sjku.27.1.115
http://sjku.muk.ac.ir/article-1-5890-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.27.1.115]

NO-1PO/1ICe1 Cuilagasn)) § 333)0)8 / Crda g Cumy 8)9s / PGS (Tibjy eole slSihily ole alas

Cd il dilin (535 9laS Sla w0 ) ST g (o jouaw 9O (i O3B o (U3
137 Sl 39 & 5lides g Jlowo slgar (it

(5292 BT G I o il el (Sesme Job ! (dulus e

e e YO RV EAVAY S S 0t 008 e 0,8 e (S e oSl e Cblilgy i 05,5 came Cblllgy uikiga Ll )

e YSVYEP YA LSS Ol S b 00 S e (S pke olails o bl pakige 055 claa blidgy pikige 550 T

vevaoeea¥Yo4VELdToy :-L:f)‘-Lf.g:)‘j_ﬁ_‘Q};*ilLQ;Méﬁt};r}kﬁbli..:._;‘.\L@&‘%w%a}ffk@@‘%w%é;)éﬁ:‘) Ry

Sy CYAYTYT 2 2) A (s iy ) O sl 03,5 45 03,5 48 (S ke oKl came Sty mikige 03,5 clame Solidgy (gundign b)) ol )IS7 F
crerar e YoAVeRd4Ax s us” K shakeri2006@yahoo.com ¢S S

a5 (Sl Plos e GG 51 (SS 555 Olge 4 ol Sl eslial 5 OB Dby b ()T 1B 9 dige )
i ailate (655558 (Sla 3 S5 5 m S 53 g 5 gl Sty (K D3l e e i ol o
el (6 oliby 5 Jloen sl Oliwl Cois

4 Sl 5 4 (5558 e aalad a1 (15 e ol (AT - g o aallln S G ) TG 9 Mg
03 kb oslimal (28 Sl 5 HACh (ols 5 o5 4 (e o 5 ST (slaigad s it 4 s planil HESs S o le
s 3 K Sl clale AA240 Jus Varian st ol oRaws i eslizal L Colgs

Sl Sl o Kils e )l S 5 S5 53 1 Sy e e e S 4S5l DL e el By
S 2 SpaeedlS < )T (6 8 51 Ut 56 s 35l 350 1 5ol S 53 o 5 ST e geasls
S

03,8 Oypo S 4 (Ko polie do I i 3555 31 Sy S 03 SUIT b adlae ol s 4 o 7 L 105 8 domd
gas IS 1y s A ailate 53 S olie Cundy oland 5 ools Gla3S U5 ume ldie 28l L b cplpl

G338 (6o o) (ST ¢ n 3 i e ol 3 1SS lols”

VYV L d QAT L as-Dol 48/1/4:d s U e s


mailto:k_shakeri2006@yahoo.com
http://dx.doi.org/10.52547/sjku.27.1.115
http://sjku.muk.ac.ir/article-1-5890-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.27.1.115]

NV 3oy )5l (sps

S SUS S 058 53 e Fo AN 355 0 0 gl
338 o Ghutiwsiwl Jazos Ol gl OT o150
(5 e 43 A T Loy il 5 n o b e s
S 3k )l 2l S 5 S ¢ oo A 5 s (555 o
(V) 555 08558 55 (g kb, Y| 5
by oS 508 53 8505 o a0l 5
Sz o35 e ol S il e sl pe T Ol
Clay b Bolaaal T 51 T 5L 51 ide Ol
o3Liul 58" Ul e 4 o 5 (5,518 Gl e LT )
Sl s e O35 s 53 5 4 0558550
3038 DY uamme 158 S o 5 Sl JT 310
Ol bl (65,58 slape 5 LT ) oslinal 4 355
;J}JT(’.@AGLL& e dlge 958 &S Il s cdias e
Sl sl O ST (W) dims Gy oo
oo Sl eslizal 5 OB L S LT sl e K
4 oS Dl et el glash 38 5 OOl
Tl 03 b 5 IS psnslS (o 535 003 S o s
G b 3 S Dl i Ol 5 o s 35 0 S
33 oS lacas ol 5 e eSOl
OVFNF) W55 o ol 5,05 03 0T (glgn b aglge
385 oUls (TF: Transfer factor) Jusi , zS76
Slatad & S i S DIl Caleee (slap 5 JUis!
e 2t OGSl das e 0L 1 ol ke
Ly e o) 55 K Sl b Oludl 4l go 457 o
PH 0x ola, S 51 b JUsl 5 gS6 das o Ol
CLle 5 S 555 g0 JT 5l oS D3l ST
ot A e S O A Sl ST s S Sl
§pi ol g5 L o8 Ll a5 65l L (J i
sl 51 sl 86 5 43 5 i p3 555 4 by e S
:::ﬁu’ﬁ dowlee )

TF = Mpc/Msc )N bl

YPRY-N
A Ol Lo BB 5 010 s (e 5 T e
() 39500 S8 4 SAalBT 5 555l ST ol wbie
5 Lol s 5 akls )8 ST amo Ld) She 4 o)yl
T ST 0T a5 digls 5 5 o T b el Yy
S5 36 ) p s plias s VAV was gl Il
2o 5 630 WIS (PSS sl s S Je K
DR PR TR SCING P PN IR W G
J:6@TMCWIABJBJ:A§AJ.\.E:~QLEJ»¢.(O
R Y WP S PRI S R G g
S D316 (7)ol 53V 315 5l m 5 JT (sladll plas
©las S jleslemal (g s sla 5y Aile Calides (Sla s
4 A EST 5 ONSL (o (o geaS Sl 5 b
oy & Sy shame STV ) Lp8 0 5y ST
BEYCH I ER WS L RN BUSWON By G- VT SR ORI i
ol GRIB L s b e pea (S5IST lapts
OT 53 godmze O llaal 5 5 g HUT sl el La0T ke
S das o Ol Calisen Slalllan L(F F) L5 g0 Laptm
S35 2 ol 5T LS Db e Sl pea
(e ST ST Sl O Gl SO 5 SIS
Oy slol Eapl 5 azls Congy 5 315 oKis colae!

V) 355 0w Calses glaily o
sl Ceb (gunlaT OT o oS, chle 25l
il alS (OBlae 5 (g gee and (a e oo s
5 9 g bbee sbalis Ol gl 5 ¢l p 56
i Gl 2855 G508 ¢y Dl o i
St g e slaplll po o Slay a5 5 e Dl
455 AN Al G156 alaz lp 5anlST L (A) 555 0 Oy
Al pazd ST 5 US55 5 3l G0 e Bl 1,
Ol i3l (ssdlS Sluls sbul Cob o gels

5 Shas 53 I Culg 55 5 2l 0w 5 15 e

11861 Culligass)l g (23)9)8 / Cado § Cauyy 2)93 / Olw)S (b)Y eole alElils (ke alas


http://dx.doi.org/10.52547/sjku.27.1.115
http://sjku.muk.ac.ir/article-1-5890-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.27.1.115]

0335 18 yIsEs b))l A

3 53 e 53 o 5 el (ST K DI
Jbws sl Olial S dds aiate (65,5LST (Sl ST
eyl plon] AR LST oo 53 W48 Il s (65
oo 5 Jsb Jols adlls 3y g0 dibie oLl Slasie
5 GPS o8 ¢SS 4 Ly pebaw 1 i1 5 oLl ar
5 LT g5 ol 5o CiS (STl i 5 1sm sl il
A o LT e

RSEFET

335 Sl o A (lad 5 06 ;S 4 god iy adlllan ) 53
b el andlls 350 ey Comlae bl (68 4 g
0313 OLas V IS 53 (6515 5 gas (Gl Joen oLl o Cand 5o
6503 YV (6 gomen 5308 4 ae )50 a5l 4 gad Sl Sl 0k
¥ os 8 5 bl sy oSl s YW s e o
4 Azdls Cis A 53 1) s o CES sdes 4S 4850
akad ¥ oac e A 1 e LU Ol Cods amel Ol e
P35 s Sl S ) ol a3 3 (6555187 e
Db e o5 s paS den s 8D 5a ¥ LS
SISl s e a8 15 T sy LIS
MRalesT 4 5 s I 5 SIS Sy
ST L Olit g 35,5 o 3l d b e o 13§ Jlay
St S T 0 5 0s 5 55 e s it i
o8z 33 Celu FA oo 4y a1 (S5l 03LeT 5 0
S 505 V4 A NE) Lds osls H1 3100 "C gles 4
Wy 5l ek Voraol s @f 0o Ol 4 S
m Sl ¥ Gae 315 (XN X10) ple s gldle 1 olE
~aeS 35 a8 6))Tc-’.- Syl ale s 4 (6 %
i Jlyl oRaolesT & iluesle] g Sty o
Colu FA Soke 4y g adu )y (glaind Sl 3 1, 0T I (gl

(Yo )8 As sl 13100 "C gles 53 558 4

g b cble Mpe sl oo b 5 S BTF OT js a8
el (MQIKY) S s 36 cdalke Msc 5 (MQ/KQ) oL

V)
o B pan arw g Jl= 5 (lajpiST )3 oS ol
dn > ol 03 S 1y sy e o 03 b S 1 At
bl Gk 5l oK S5l 4 Y puame ol (So T
S 355 s a o S eslinal 5 OSE Cly
el el s S Fle g SIS
sle jole L Ol 4l Lol & e 03,5 Cpuiomen
LOA) ol 3003l 5 o ST ez 51 5505 5 5
A g Ol e wl 51 S b o7l 44
FO 5 Sl ool 5 Jowaslgzr Ol fojm L 55 S 0
ol iS5 AS e el 1y AT S sy Ld do)s
S ks Sl g 55 Caslie bl 4 e
35 I sl e (ol Ol 1 015 5LES o 55 3 50
03 7 aslizal 4y s T mlie 20l O s o S
(ol 0dd (6555l OY guamee S8 55 o 5 Ol
1 ey o s ST 5 ()5 00 50l anlllas oy ol
Syl K S die e A ol Coda
S5o3laS Slae) ST 5 sn i 3 e 5 pseedlS
romed el GolBe 5 Jlowsylgz Olinl Sy At dilats
5 adls 53 T s ulad 3 lods olE &S T
e.u,\;gfuu_,J,'\r;w,)b@\)Q\}ug;\?duw
s A (65551587 53 85 njgm oS oyl )3 1
RO P S T JUPSIRSPARC S PSPy (RG]
Sl camalr 53 gn) o VU e Sl e

Sl 0313 3l dalaie 55 1y 668 pl s p

B 95 9 3lge
Dlie il skte 4 s Sl g o adlllan &S5 G

11€e1 Culigass)l g 33)0)8 / G § Cauyy 2)93 / w5 (Sbjy eole slEiils (ale alas


http://dx.doi.org/10.52547/sjku.27.1.115
http://sjku.muk.ac.ir/article-1-5890-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5jku.27.1.115]

N9 (iogp )5 sps

sblal o 50 =
T AEo A

M wf e

a3V Jold (61 paiged S fomo LSl i CumBgn gyl (O Mdu (b o SIS £l LBl Cusdge 1Y KU
B30 OLIS b A 3O 1) Suwn fim S ST (51518

N s 0ily (o g B o @ Jlade T

1S sla 4 gol ead

Jae Hack o&eus 5 ¢S ol 03LT (Slass ga aa sl
Sgei 5l p S S A 5y 4 ks 8 eslizal VoYY
H2S04(%96) = s # 5 055 S 63515 b &Sl
°C¢,\J>4?,>pr.,:u°t§m,;Wmn@ulom
e 10 0T 1 dmy 5 s onls L1 5 4ids F ke 4 FFO
L o lils g 4l S Do a4 g Lol OT aH202 (%35)
oz 4 ke OT L sesls 550 FY ojlad als 51 5T 55 5
AYV) A obily g g O

esls e 54 e 5 5JUT 2,

A el YV 05 SPSS ANBles 3l oslitul b (T 5IGT
Sore Ol il 5 5 Kos 51 8 Sl Bl b 5 g
33 o Sl e bl an g S 05linal
3 03litl O gy Sterod g 5l i 5 S
Jiow 5 o s LT 1 eslinal b aesls o g4 o
SN3igme /00 51 zaS P-value slie s plowl Koo
s s S L s

toslinul 5590 Jilug 930 40

b b ges 035 ¢SKist g 55 olaws Sl andllas oyl s
¢l KT &S 5,5 siHach wsbs e °C les
Sladiged ein jshie 4 25 Glrl (S Gladi i pudn
AA220 Jue Varian o5l oo o&Kews 3l 5 e oo
2 e 5 053l (ST oS DI ek g
ot pda sk 4 L eslinal s, osleT
1 «(H2S04, %96) &S ;5 5] guncbasl 1SS 5 s S
HNO3, ) ¢SS 25wl 5 (H202, 35%) 055, 1S
opl s eslial 5y00 glad slse adS US eslimal (65%
A ol OLIT &S 0 0S5 5 5l andllas
(i S 4 ped v2n

Bl os 31 n jmm 0 03LT S g e2a sl
Gy 5180 4 & pse ol 4 b eslial B
23 e 3 A2 L3I HNO3 (%65) S e O (s jam
S5 318 sl am s A Sl aom s b 28 Bl oK
H&g\j\;&fwgdﬂ)imﬁujbj,mub
038 1SS e g 5 03 5k sl 0l plowil Jol e o

Loy s osls Hae FY o Ll @L.a iy BUREYS (\;u‘,w

11€e) Cailigasn)l g 033)0)8 / Cado § Cumyy 0)9y / OGS (A} eole 2lEikSls (ole alas


http://dx.doi.org/10.52547/sjku.27.1.115
http://sjku.muk.ac.ir/article-1-5890-en.html

0350 O118 HIsBs (L)) 1Pe

[ Downloaded from gku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.27.1.115]

¥Y/04 MYIKY Hldis a0 oy 5 4 by o Culis Adw aiate Pl
Sl 5 )T pgpesls 5 Chile (Sl 5 ol WSSy K Ol ke
Wl 31kl 3 1 5 ol ol o3> O ) i 53 S s S Oljb bl

S s S Sl ke o YL gl 4 4o 5 b
WSl (S S £ 30 T 58 i OIS Cdald Sl 1) J9u

X 8 315kl gt B
) JrigRes Sl (MY/KQ) (xSlo -
(mg/kg) R
g YY/A rY Yo% V.8 g
/14y Y8 V/YY 1/a4 e P gandls”
VY/YA \FY/ Vo 1A #° S 3T
IRNDOE 0l Cons § James < bli> Ol 3l 5,5kl 28
)b =
() :C s
Wl /¥R MGIKY ik & o 6 0 by o S s S 33 S D ke
5 o D3l Ll das e DL Y g e dilain fon S 53 1) S Sl Ll G SLe Y Jsu
JJ“'\’\:‘*""\’)‘J:JS.LE.G:"J“-‘?‘”)’S ._' JT}C}:AJK M)@QWM}&A))}A
g:,.w‘ J:wiwﬁwpijLS:ﬁ@oMWYdij:
WSO E 3130 (0 o 3O i OIS CLAlE Sl YS90
Mg/Kg) & foxibiast
. ) L) e o
SD e Pl (ma/kg) 1t 81t e
(F8) LSS (FO)O1 1 YA2A
\AA «[+FAY oYYy +/+¥4] - .Y < g
YIAY o+ YOF o[y oo YY) - ) Pomodls
A4S N7 o/ o[AYD 4 - o 5T
Gleds 4 Sl Jal ol awslis adles pl o
Dl STl

4 by 5 4 O Ol o il oS 305 OLES e jm

.C_Mﬂ‘a.LioJ‘JQL'ZJVJJJQ-).SJL&S‘)}fBQJaﬁJa ...\:”;
.Qﬂ‘gﬂjrﬂ.\l{c@)\ &

11€e1 Culigass)l g 33)0)8 / G § Cauyy 2)93 / w5 (Sbjy eole slEiils (ale alas


http://dx.doi.org/10.52547/sjku.27.1.115
http://sjku.muk.ac.ir/article-1-5890-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.27.1.115]

1P Giagp )b spS

WSO E 3l 30 30 A8l Ab ) (ad Joaw Sy e Ol SIS 5B Y Jus

Q”TF f,.:.eé'fTF
ofee YRR

[El Vi S TF S 0‘)'15
ARR A (SR

GIFIL S sosb a3 8 sdalie ST 5 a3
cgﬂw'ﬁﬂésujarﬁbgj&MJTc%)ﬂw

g g0 033 Bl 35 fan ) 53 3 30 p 503l 5 ST

Syl O g (Stamer a5 5 P-VAIUE slis & 55 L

oS Sl Chle gl gme LU P Jgda > 0k

) e § T 53 (i OIS SRS (o O ) (Snod oy @l Joue

PS%I.%OS OFp, St o y2 #*

<efeoe) RS O g
NR2 JFYY o7
ey /8- pamasls

5 Sl do ) 51348 Lals 218 SIS 550 8 s
Stsla by el ol s 0T

(YY) Wlandls glasd 555 51 Lol eslamal 5 wlid )
S D5 O g gmny 53 Y008 5 0,0 5 ol
S dsls 515 Bll 53 5l 055 (55,58 slacSTl 5s
S b S 555 5 e g (o peslS
C)lf,zwgwﬁp LoT andlas 55 5 das Sl
6l S 3l oslimal 1y ol ol s 0T w3 VL 5 S50 5 0g 5
o 3 (YF) ials e ST 0kST Sl 5l e 5 g lions
S Wsls I8 s andllas 53 (Y01)) deses 5 (Y4OF)
dbtﬁ)soswqujﬂafl;):rﬂslfﬁ%d%
MK s 5 4158 jlu bl oS s 5 OluSTy Calibee
il oo 3 0kl d I i &S o3 #/VF MO/KG 5 VAF
(Y5 Y0)

S 03 S Sl ke

—x

ST s S Sl ke

2> oS Sl Ble 5y VL Y o)led s 4 5 L
Hoa by Sl e il LAy Cod gl S
p5eeslS J6 OT JUis 4 5 ol YY/08 MY/KY e 4
oS ke A VAR slie lls o 5 4 oSt T
Sl 3,51l 3 9k 1 5y polie ol 45T ol 0 S AS
o 55 50 Slas guast oias OLES 1y 0T Ol oo oS
.@l:@:@@ﬁx@@\fafu@xb
o sas 33 WA Jle 3 OKen 5 05 anlllae b st o
Sleer Oldas il b S 3 O 5 Sl
g K 53 48 disls 5 )1S OT L(Yo/55 mQlg) sl
CaVL o Bl liie b ab 4 Lt 5 Sianls
O¥aY) oLSes 5 Ko bl ol adlas O33N, (YY)
aﬁjbt)gﬂ,(”;lic&,;wﬂdﬁ;w;;\}uo\ﬂ
YONIF 5 PINE FAYNY 5 4053 Ol g £5150 ST

11861 Culligass)l g (23)9)8 / Cado § Cauyy 2)93 / Olw)S (b)Y eole alElils (ke alas


http://dx.doi.org/10.52547/sjku.27.1.115
http://sjku.muk.ac.ir/article-1-5890-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.27.1.115]

02350 1S HsBs (L)) PP

05 e VRN 5 HINVE VY s 5 5 4 Oles 03 5
506 TF) Sl a3 g e o 51 5VL oS 35 0 S5ST )
53 Calidee Wa g 3 oo CBE Yoot Jl s 0K
095 cpoman Lsls 5,18 /0¥ -F¥MOIKY oo 1, 0kuSTL
S Wsls oyl 8 s andlae 3 YoNY Jlu s O Kes
b S 5 oS, Cad 53 o chle
3 A3 AF 0T asdllas 55 .55 V0/OA-YV/FA MQ/KY
403l et 3l VL bag e (Sl gd (ST 55 S
Olllae Glaadl o ax g J6 sy (W) 55 L)
£ 612 ptigad oy 53 Dl s 4 Ol oo 1) e
GOV PPN PO WP SR S Ve JF SUCIUPS JURP S
Jsl S5

(Sen s ook 51y 518 Uil 586 (o SN Jer 31
Ll O pnslS Sty T Dy po 4y allan ol 5o
Clle oS hen Calses g s Dslize TE It
55 polie Sglite ,slie 5 S s K Sl sl
s a 6HbT S OB Sl eslimal .l Calides a6 ju
23 b paie ol ez o OT 53 peasls” 5 ST 3 2
58 fhe S 55 b pals ol Olje a8 5 055 0 S
adlas 3 (M) Wl Lalpl 55 ol Luy OT Cls
DS 3 e SLIs e s ST LS5 4 ol
WAY Jlo 53 S me 5 3loyb andllas )3 s g Jlisl oy o
S e e Sels 4 ST 1 sl ST o i
PP adllan LS 55 s 5 S5 e ip sl 4 bss e
Aoy doeS cpl a5 anlllas 53 jliags () 5yl Sl iean
33 g s ppedlS 5 oS obe JEEl s S
bootd (bl ooyl 51 i (oMb Lol 5,LT 51
Lsls il 0L 5315 6 mS (FY) Sl Jgane ST
ok L S s o JEl s oS 58 S
asdllas 53 (YY) Conl osls il 3l s ST 55 (65l sxe

Gl Sl Jasl S5 o S0 Jle s O Kan 5 sl

33 Stiie dpame 1y oS DI Cll KL
U6 o 53 i Sl 316 Ol o el 0 0313 OLES ¥ J gl
5 A5 o a2y 0T 53 S G b s Sl il Vsl
2345 sk 4 3505 (Kis G Conck 5 £5 4 Groman
O DU (6 et e e e (Sloké g
S ol S50 3Y ()l S8 5 0SS i
- SIS ol o e 316 4303 4T O 1 esliza
5 odd S olasd S50 Dlopuat o sl iy
Sl (1)) 548 i 5 i Ol il o
Slapltl 53 03T lagsiem 5 ogm 03,55 S 3 K
S ol Ol andlles oyl El b memd Oy ol
R A e e T "
o Chle 508 5 /YA e b e b adlats
= ol Sl WD e & ST 5B 4 by e 62
esas 3 YO Jle s 0K 5 0IUS e adlas L
Sl o Ji 55 0 B 62y pes Bl o SYL
4 Al Sy ol w5 4 55 0L 5 el ) 550
2 Sy pord SBIE o VL 0T aallls 3 5 5
Sy paasd CBE o 28T 5 e B4 bg e e
andllas 53 OLSen 5 dasl o (M) 55 ST 55 4 by o
s o 1 S CBIE 08 e 45T Wik 4T 4 0
ChlE S ek 6 d e ld el Ol > (S ol
o Bl B AL & i oS 5 S 53 K e
o3 Sl L olE 5 S s K ole pans Sl oS
oS Ol 7 isls Ol OLar 5 L5,L (YA Sl
S5 Jstesgode g a3l pia OS5 s 0 pesls
dos pl ol 2 oS (glaand 4 ol gy 45 0T
Ll 1) psnesls & ol Glidow (LI ol b guas
(Y8) Llos 7 (o m ol )3 o odr Sk 5 VL &S o
Sy T K Sl il 01 5 (Ko ol anllas o

MJLEAJ)ydéb‘&:ﬁjwa.\.&dﬂjbgﬂjrﬁig

11€e1 Culigass)l g 33)0)8 / G § Cauyy 2)93 / w5 (Sbjy eole slEiils (ale alas


http://dx.doi.org/10.52547/sjku.27.1.115
http://sjku.muk.ac.ir/article-1-5890-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.27.1.115]

1P (iag) (5)SUB (spS

g o S ele il ped e OOLSG
oS Luy 0T O sl iy S s Lwobie ol Ol
Gl Calies QLS 8"l S5 bbb o 3l 5
G g s e DL 55 Sl ol ol Oder s (sl
Q)}%&Lﬂ‘d‘au\&@gi{w}wﬂf}&))ﬂb
S 53 (ST L andlls ol s 4 e LSl 43 8
= = .
230 03 3,8 Doy S 4 N pols 2555 el
13 s S yan Hldae el L Ll esls (algdl
S dibaie 55 8w jole ChlE JLIH1 5 gled

-5}"36&@-‘:-’

S1ey8 g K5
S p ke oSl (65l 5 Dl e S Al sk

IS SYPYA 2 b ol b G ol (Jlo sl oS5 S g
wzils odge » 1, IR.SKUMS.REC.1397.29 Gy
ool et a5 Canl SE a4 psY 30 8 s Sl S

2,10 0925 Allas pl B dis g5 o o23lie

352 ST 5 g tp 5038 4 bgr o 5 4 et
A)

S 5 4o
c&éJi:jdﬂgu):mQQ\ﬂéwwbwbs
B s L R R e S S
Slo gzt odins Olis 1y 0T Olg oo o5 55 ST
At et gy Cond gl ST b ot S 53
o 60l o bl Lasa 55 5K Sl 5 5 s 5 Tndls S
31 0L Gl gl 35 gn olS 53 (S 316 ez
MIKY) o 36 Sy poxd nihe o) o S
5 &) o gl 5 chale (S0l 5 5,0 1) (FY/08
des e ol S yllal 39 3 5 sl S S 55 O
Ol andllas ol 53 s im0t & ST 1 Jlasl s b
p3e03 ST by o o 5 4 0T Ol 0 e oS 515
PP e s el 5 ST 15 il e
Sl (b 3 35m s g 43 4 il S ol
5 eslizul S Hub 4 sl dal s s olS bw g OT

&lw

1. Ramezanpoor A, Farrokhian Firouzi A, Sayyad G, Kiyasat A. Investigation of Pb (1) removal from
aqueous solutions using modified nano zero-valent iron particles. J Water and Wastewater; Ab va Fazilab.
2014;25(2):68-76.

2.KarimSoltani B, Amuzeghar M, Hamedi J. Biological uptake of lead by bacteria isolated from
petrochemical wastewater. Environ Sci Technol. 2008;13(2):41-54.

3.Esmaili A, Nasseri S, Mahvi A, Atashdehghan R. Removal of Copper and Nickel from Aqueous Solutions
by Natural Bentonite. Rafsanjan Uni Med Sci Health Services. 2002;2(1):22-30.

4.Davis T, Volesky B, Vieira R. Sargassum seaweed as biosorbent for heavy metals. Water Res.
2000;34(17):4270-8.

5. Gray CW, Yi Z, Lehto NJ, Robinson BH, Munir K, Cavanagh JA. Effect of cultivar type and soil
properties on cadmium concentrations in potatoes. N Z J Crop Hort Sci. 2019;47(3):182-97.

6. Divband L, Boroomand Nasab S, Behzad M, Abedi K. Efficiency of Cedar (Zizyphus spinachristi) Leaf
and its Fly Ash in Removing Cadmium (I1) from Water by Batch Adsorption. J Sci & Technol Agric &
Natur Resour. 2012;17(65):125-37.

7. Norouzi S, Heidari M, Alipour V, Rahmanian O, Fazlzadeh M, Mohammadi-Moghadam F, et al.
Preparation, characterization and Cr (V1) adsorption evaluation of NaOH-activated carbon produced from
Date Press Cake; an agro-industrial waste. Bioresour Technol. 2018;258:48-56.

11861 Culligass)l g (23)9)8 / Cado § Cauyy 2)93 / Olw)S (b)Y eole alElils (ke alas


http://dx.doi.org/10.52547/sjku.27.1.115
http://sjku.muk.ac.ir/article-1-5890-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.27.1.115]

02350 O16 jIaBs (L)) 1PIE

8.Amin M, Saffari-Khoozani H, Vahid-Dastjerdi M, Yadegarfar G. The Concentration of Three Heavy
Metals, Arsenic, Cadmium, and Lead, in Potatoes in Farms the South-East Area of Isfahan Province, Iran,
in 2016. J Health System Res. 2018;13(4):478-84.

9. Parsafar N, Marofi S. Investigation of Transfer Coefficients of Cd, Zn, Cu and Pb from Soil to Potato
Under Wastewater Reuse. Isfahan Uni Technol. 2013;17(66):199-210.

10.Givianrad M, Sadeghi T, Larijani K, Hoseini S. Determination of cadmium and lead in lettuce ,mint and
leek ultivated in different sites of Southern Tehran. J Food Technol Nutr. 2011;8(30):38-43.
11.Gebrekidan A, Weldegebriel Y, Hadera A, Van der Bruggen B. Toxicological assessment of heavy
metals accumulated in vegetables and fruits grown in Ginfel river near Sheba Tannery, Tigray, Northern
Ethiopia. Ecotoxicol Environ Saf. 2013;95:171-8.

12. Chauhan G, Chauhan UK. Human health risk assessment of heavy metals via dietary intake of
vegetables grown in wastewater irrigated area of Rewa, India. Int J Sci Res Publications. 2014;4(9):1-9
13. Nzediegwu C ,Prasher S, Elsayed E, Dhiman J, Mawof A, Patel R. Effect of biochar on heavy metal
accumulation in potatoes from wastewater irrigation. J Environ Management. 2019;232:153-64.

14. Liu X, Song Q, Tang Y, Li W, Xu J, Wu J, et al. Human health risk assessment of heavy metals in soil-
vegetable system: a multi-medium analysis. Sci Total Environ. 2013;463:530-40.

15. Sharma RK, Agrawal M, Marshall FM. Heavy metal (Cu, Zn, Cd and Pb) contamination of vegetables
in urban India: a case study in Varanasi. Environ Pollut. 2008;154(2):254-63.

16.Muchuweti M, Birkett J, Chinyanga E, Zvauya R, Scrimshaw MD, Lester J. Heavy metal content of
vegetables irrigated with mixtures of wastewater and sewage sludge in Zimbabwe: implications for human
health. Agriculture, Ecosystems & Environ. 2006;112(1):41-8.

17.Khan S, Faroog R, Shahbaz S, Khan MA, Sadique M. Health risk assessment of heavy metals for
population via consumption of vegetables. World Appl Sci J. 2009;6(12):1602-6.

18. Ali MHH, Al-Qahtani KM. Assessment of some heavy metals in vegetables, cereals and fruits in Saudi
Arabian markets. Egypt J Aquat Res. 2012;38(1):31-7.

19. Luna A AJ, Rocha J, Luna J.. Effect of Compost and Bovine Dry Manure on Soil Chemical
Characteristics and Production of iceberg Lettuce (Lactuca Sativa L.). Global Advenced Res J. 2015;4:493-
500.

20. Hajar EWI, Sulaiman AZB, Sakinah AM. Assessment of heavy metals tolerance in leaves, stems and
flowers of Stevia rebaudiana plant. Procedia Environ Sci. 2014;20:386-93.

21.Kayastha SP. Heavy metal pollution of agricultural soils and vegetables of Bhaktapur district, Nepal.
Sci World. 2015;12(12):48-55.

22. Barzin M, Kheirabadi H, Afiuni M. Investigation of Contamination of Some Heavy Metals in Surface
Soils of Hamedan Province Using Pollution Indicators. J Agric Sci Technol. 2015;72(19):69-79.

23. | Beygie A, Lorestani B, Cheraghi M. Evaluation of Heavy Metals in Potato Tubers in the Year 92.
(Case Study: Lands close to Babugorugh city of Ghorveh). 2013. p. 1-15.

24.Martin JAR, Arias ML, Corbi JIMG. Heavy metals contents in agricultural topsoils in the Ebro basin
(Spain). Application of the multivariate geoestatistical methods to study spatial variations. Environ Pollut.
2006;144(3):1001-12.

25.Waseem A, Arshad J, Igbal F, Sajjad A, Mehmood Z, Murtaza G. Pollution status of Pakistan: a
retrospective review on heavy metal contamination of water, soil, and vegetables. BioMed Res Int.
2014;2014.

26.Muhammad S, Shah MT, Khan S. Health risk assessment of heavy metals and their source
apportionment in drinking water of Kohistan region, northern Pakistan. Microchem J. 2011;98(2):334-43.
27.Kabata-Pendias A, Pendias H. Trace elements in soils and plants. Boca Raton, FL: CRC Press. 1992.
28.Moradmand M, Beyghi H. Effect of irrigation with treated municipal drag on the distribution of lead
and nickel in green pepper and soil treatment. Iranian J Water Res. 2009;5(3):63-70.

11€e1 Culigass)l g 33)0)8 / G § Cauyy 2)93 / w5 (Sbjy eole slEiils (ale alas


https://www.sid.ir/en/Journal/JournalList.aspx?ID=13339
http://dx.doi.org/10.52547/sjku.27.1.115
http://sjku.muk.ac.ir/article-1-5890-en.html

[ Downloaded from gku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.27.1.115]

1PO (iagn 5)SUD (RS

29.Yargholi B, Azimi A, Baghvand F, Lyaghat A. Investigating the absorption and accumulation of
cadmium in various organs of the gland products in contaminated soils. Isfahan water and wastewater J.
2009;72(2):60-70

30.Cui Y-J, Zhu Y-G, Zhai R-H, Chen D-Y, Huang Y-Z, Qiu Y, et al. Transfer of metals from soil to
vegetables in an area near a smelter in Nanning, China. Environment International. 2004;30(6):785-91.
31.Bahmanyar M. Effect of wastewater utilization on irrigation of crops on the amount of some heavy
elements of soil and plants. J Ecol. 2007;44(33):19-26.

32.Kabirinejad S, Hudji M, Afiuni M. Investigation of the ability of biomass of maize plant to reduce lead
and nickel concentration from soil treated with urban sewage sludge in Isfahan province. Eleventh National
Conference on Environmental Health; Zahedan.2008.

33.Ewers U. Standard, gudelines and legislative regulations concerning metals and theri compounds. Metals
and their compounds in the Environment: Occurrence, analysis and bioogical relevance: Werlag Chemie
(VCH). 1991. p. 687-711.

34.AM D. Natural Healing Vegetables & Fruits.2008.

35.B. A. Food & feed-maximum limit of heavy metal. Tehran, Iran: Institute of Standards and Industrial
Research of Iran;. 1992.

36.British Herbal Medicine Association. British herbal pharmacopoeia. 4th ed. Bristol UBHMA.

11861 Culligass)l g (23)9)8 / Cado § Cauyy 2)93 / Olw)S (b)Y eole alElils (ke alas


http://dx.doi.org/10.52547/sjku.27.1.115
http://sjku.muk.ac.ir/article-1-5890-en.html
http://www.tcpdf.org

