[ Downloaded from jehe.abzums.ac.ir on 2025-07-04 |

E)3o S 595 9 2w pgrodls CBLE gl 381 50 2Ly GLa3gS ooliiwl il
oleel 55y9Lis
Tool; il sl okl yg Cymmn>

olpl ool olgbal codll 85T olKisls ¢ y3LiS 0aSLails s j basoro 09,5
Ol o555 e bndS (K5 pole oKl gy 0uSitils chams cudlagy Slidizs 3 50"

AYAD/N\Y/A 1 a3y &)U ¢ \YR0/:4/:7 :allio a8l )S &3 )G

oS

poadlS b (S polie gl> a5 plard SloosS dg; (o Bpan 0jg el :8AB g dine
0393 3)ly Sy Lo 4 ) g3k Sl golatdl IMSie p 0gdle WAL (0 59, 5 2
Ll Gl 5 o mlio (S 30 o oun¥T ozl o oSl ) (2 Bpaao calplty o]
S8 Sl (o 3o (nl 3l B s S o0 (e g sl (2188 s0 ey g LS o
SOl 3l ey by o gl ST 5 (S I3 i (3B g (e slaogS
el glionds oS 5l aigy soliiul 5 £lyy S game (Ol mlin

(B yan ;o olead GlaogS laises 8 5 S diged Vo dlaw (Gudod opl o (B g9y g Slgo
oolol jl g «SLS 5955 (slo digad yo JLa5 0590 (Kt SIS Clale 28 S IS ) 0550
Al (68 ojll seil Cd o b yoged LB g i (50,5

g e ol VYD Slaud pgigal (60 sladsS o poadls clale a5 ols olis b by axdly
s Jorsd B Al omy 35l | et 1.0 S Ayl S 55l s 5 ol WV o5 it
29l Y ogae Jo 5 Sland now 355 50 (65, clile il o3g (aliend SladsS )3 (nSn
igas LS 5 pgreolS ile sl 035 s LB Cale oy 3SLo il VLIS Wgil 5 5 Lo 055
YO L Ve aS )l by, )l50 S sl digas 0 9 plp VBT 498 > aidhaio g)l50 S slo
LIS 5 5, 3 s bl 33y 5 S 3 et I8 58 B 55T e
sl ailansd slossS ogs Jod JB iSTas jlade | jeS aslllas 0,90 £ )50 S sl diges
Sl asls aslllas 0,90 &5l50 S )8 (55, 9 @y peeslS Chale g ls gixe g 0y L5
2 poeoolS aile LS o SIS Sl phim Slme w> ) e e 4z 2o oS A
el Jo:d JB Jlade g Jil o> 4 pae slo palBU B 00 5 Jlesl (o oo (Gl laagS
29d (55 gl 3 llil & (lodgS Bran g @iy Sl g b

Sledal 10 (S D3l g8 1 guals Glads

[ DOI: 10.18869/acadpub.jehe.4.2.126 ]

O Olgiol Ol oDl 13T oKl (6 )35LS oAl (s Jaes 055 1 stne sdievs 5°
Email:pourmoghadas@yahoo.com : j..!


http://dx.doi.org/10.18869/acadpub.jehe.4.2.126
https://jehe.abzums.ac.ir/article-1-354-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-04 |

[ DOI: 10.18869/acadpub.jehe.4.2.126 ]

0)‘)#}wm)ﬁ

ol e Lpd e ol S b 4 2
5 e a3 & S S Ol sy
Lieas ab 8 dt.a ey 95 &S (g5,slis
5 ket sla 355 sls Gpae sk e
Mok e S s S il e el
S o ss odd Cdr A s 3 jise sla, S
Jsles 53 2550 5l g 5 Sl Sl ke oS
Q) cadyy aw 4 St Sl 5l oS ol (S
S plmlr 5wl 0500 & adyy maw Sl Gl
Ol ol gla axld 5 lgend ple @ w4 aly,
Sk Jslows 5l olS by S e slgin by
e S O opl S slds al s 60L 5 sk
iy o ok sk e S A s bl syl s
Ds 4 (6 iy (Sals ol Uljs s o odr
Tl e s A

p3elS 4 S (Sl s o e Glind slao S
Slid slassS a5 palibe sealisul 5 il
odd ($3liS Gl s pseeslS LIS 4 e
S5 VYA 5 ATA0 gl Lo 55 a8 gl andllas PN
Sl 4 S ol 54;5;;:5@[.& s S 2 Oy
355 ealizal s Sl 5 o 45 s s OLE
oS LB 5050 (P value< 0.05) les sl
e o Slind la 35S 5l eslimad ol adls
23 Pb Cr e As Cd il o se (55,5lES la
Sl oas sl 5 Sl pH 2als Cor g o oS

Lagh e Skl S

\YY ¢

EVR VT

Sga rosdhe 015 4l Gl Olomgy § 0355 S S
g Sl o s g ge ol 5 1pn (an 5 I
SBT3y e 5 S slee S ez 6
PSS o o b S 3 Comer
ck.wjz b S sl Slagy 5 Sl el Gl
ML s Bk 5l Ll SIS o5 b e
5 SoS VT pesle Sleslinal 5 Ak 059 035
T R R e
Aty 53 1y g Ol e o ALS 51l 5 BT O
P aes i e

orf bl Ol 4 ol laaS Sl eg 4l
oslizl gl dly 53 A5 Sl a5 sl Ul
Sl S glead slaa S5l sl T sss
Corse oS WIS ppels LSleS 5 65
g b Fagd oS Wiy law g OF JUl 5 of cols
355 (53b) JMEe Y sane OIS ‘5,\;5 L) s 4
Sl b aS s S Ol O 5 lesd
sl ey 1 (65 5LES J pamen

Sl wland s S o 4 olens slassS
PO OV [ E S T U N OV Y E RO P
S sledld Sl Lol el e S
3ol oS b el (K 01 ol 5k S
g Olp 5 OLl gldE &3 3505 Gosb O )
(S5 s S il (S S sl alie e
SUk OLl Gl oy 55 or 5 53l (S5
h

Sl

3 b Sope a kS s e S Sl
codiS o34 gle Gk o b Lol sy S s I

VA0 Glicusy ¥ o lach o jlgn Jlow ¢ Jasas Cudilags couaige dlas


http://dx.doi.org/10.18869/acadpub.jehe.4.2.126
https://jehe.abzums.ac.ir/article-1-354-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-04 |

[ DOI: 10.18869/acadpub.jehe.4.2.126 ]

Slereal (55,0l g 150 S (59, 9 oy paredls Zhale (ol o oleends slaogS solasul

COOV T (YA CYYY L Slid s e 38 e
Yo clle ™ Tas 0SS s e 8 e 8) oYY
3r5e P29 e 5 plerd 05 £ 5 VE o paie
38 E e 3sse edoue VLI WSS L s
J«ot&%SJbOWLﬁ)ﬂw\ﬁdJﬁ%ﬁ
Nl e ek oSl slpe s K
lend GlasssS < ML ed < clins K
SlossS < T G5l sl < (Sl slse < (550
Gl alerd G255 < araly pled

L pll wlind GlassS (555 p oS (5505 Gei 53
SoosliS ol sl s A e ol
S Ges 4w U,:asls Olws 355 oduly Bl bl
e 5eo3S lr LB Lo g e oS ol el s
Sk o SAS 5308 o VB /Y Sl ses
s S 0301 St 3 a5 slard sle LAl il 034
&M&Be}ﬁmgj,u)bdcbjgmm
Sl ¢ JTslse 5 jad ool e olie slge sl
by 50 S35 spuendlS (Somnl o i S
s T S 2B 5 S o il LS
Lpd o bolme 5 S5 LSl L wlind glas S
DS L 555 ol 3l A3 Tr B Y 30 by
S TS e eslinad syse 5 2L
N5 2 D Sl s s L e
St s S 2alS Gl asle wlivs slassS
e Al b b s 5y 4 e SV
S Ad o s ( (ALS L 3 p 500l 5 O 5
23 Gl L (28 5 s iy OLE oS el

55 V0l il sy gPs QLS 5l am

31 708 Ygame o3 f1 2 oy 53 St o pondlS i
VAV Jle s cpl3 oo ol 0SS e S L)
2R ke 00 bl Gl s peslS slis
JRFA TV S I N AR S K
s wod B S o) S s pselS
Nl eaas A 0SS oS e Vo b

s A o Ok a oM slpe Gusb Sl e sedlS
53 01 Ll3l 5 (BD) sds gty 05,8 15l o sl e
detd bl gl slesben e 0L
3P T B sleoler WS 5 als ol
T e e 0 LS A1

2 (3 sy 03 e sl Sl (S5 e
oS3l oSS a3 S ke Tl s Bk

RN .
..)).w

5 ol gl el sl o e
23 eSSl ay e pl OAS il s Sl
AL B S Osk sl enlS g DLS S
A e e sl T (S5 sl
S5 el e 4 Ll n 5 XS e 4S5k Loy
B ool el 5 Pt 5550 5505
s IS8 e o3l sy oss Hem
LS et i 4 esS gk 5 Sl ey iy
e als sy ees wiey S e S5AS s el
)&sﬁpfdgrn G Ve g 55 S 4 (6,
B R P R O S
s Al emg/kg Veor Bor 3l 3l s
Vil e s gl LesS wsl s Leas Gils U
S WS S i 3 (6,05 05 S o

DL B alis) w:.uls B ;Jﬁ:f' S L(’_}Js C;JQLG

VYA ¢ Y0 (licus ) oF o jladi a g Jlew cladans Cadilagy (oudige dlas


http://dx.doi.org/10.18869/acadpub.jehe.4.2.126
https://jehe.abzums.ac.ir/article-1-354-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-04 |

[ DOI: 10.18869/acadpub.jehe.4.2.126 ]

0)‘)#}wm)ﬁ

Wy 4l pland SlansS 5l (guls p aises sk 4
Sl 4S5 gl oo ealiiad 550 lard 5 S sla
e A e ool & 5 o Sl
Voo Ji%&bﬂb%5°“%‘@ﬂ“ﬁr3j‘p§&i
Lle Sy IS aul V000 OF w5 a1 e
Sl U 0als ol e 4y s S g0 LS|
Aol V0 CC - Bla= 3 1 elbledl ps S
b e3ls Dl (08 5 e S J oS ss SIS
Lo Olo Sbt s €0 dsle Okdsm 5l e
RIS RH I CWACHET R RTPRNN{ I PN LW

Y15 Yo v

S olnlsl @B S el S5 o4 o3V A
3 Slilel Coms 5 6,8 Il LSS 5 b
Sy 5 ShlE Lol Jsloee 03558 5 b
Sy s gy 5 OLSS Sls L5ed 4 il
o5 3 e s 5 4 el sl A S il
3 (ANOVA ; T-test sl se50 ) SPSS (sla 531

A3 sl EXCEL

Ly AL
03 addlas 3y oK Sl clle o B Y Jsles
dald Sl @ g@\}» S gls wgel
g Dl el e 5 e g aled GlassS
Ol 1y i 5550 zelys slens okl g eslinad
Sl @ gad 55 S Sl ke SIUT s s e
@S das o 0L addllas 350 65050 e Slgalr O
LY Sl S S S s e peedlS e
e LI PR N P G VAL I RLVAER

Sl i gl S la s BT S ol

Y4

Ly ol 5o " s by s b O ijjﬁ 4
Aot 5 gl St So gl Candy ) p sl
i D3l glard slasS Sl eslind

W28 S A e 2sn S

& g, 9 dlge
33 (’ﬂ MLl nl (golsn aiged pll (sl
(LS Olds (IS g g ol Glees pose
Sl el pds (gaan 355 g5 ol b s
Leal S5 5 ol st VT e i gaS 5 T (slas S
OISl g 23S S 3 s 25m 5 Sos) e
Ll b g sl Jam A3 s 5e Gl
s sl O Golay dise gl Jee S
s ke hwsy 5 458 o adlate OISy sy,
Sl wged adS 038 bl bl i Ol g
e S g (Sl 210 Gas Sl gl S
WL 6 Kk sl S s s
Jime Olgial (Ko gl oKl (g saSEls
(Si a Sl gle el oLl s S
Sl Bl o3ls s 6 e ¥ S5 el sS
SG Sl le gl 53 S Sl Bl
OF 4 5 s a8 oo V0 A S
Sl 535 5 Bl Lals S Al 2 e e
4 gos QA Jjw_}r...b.hjw A el oyl S
0555 b s 5 edd Gl £Y aily dlo LS L L
S S5l CBL el e s 2 e Ve
S o3l el ol ol&ais 3l oslial b ki 55

AAP) YY,,\ﬁjjf

VA0 Glicusy ¥ o lach o jlgn Jlow ¢ Jasas Cudilags couaige dlas


http://dx.doi.org/10.18869/acadpub.jehe.4.2.126
https://jehe.abzums.ac.ir/article-1-354-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-04 |

[ DOI: 10.18869/acadpub.jehe.4.2.126 ]

Slereal (55,0l g 150 S (59, 9 oy paredls Zhale (ol o oleends slaogS solasul

gy O 53 bae Slicd 38 Gla i 5 Y

(Pralue<+.+0) Cils 359 (513 e D

L OT aslio 5 ol glassS ¢ aidaie OF als S
2 oS S5 Jsd BBl e Sl sl
sl 0l D510 58 (FOY ) ojlad sl

03 ppedlS Clale Sbe o 03] s @ A L
e a5l 35S sla dﬁ;@\}aél}du @ gad
35m5 603 pme SN (Pralue< 2 0) ¢l5e OF s
Bgad 53 Sas 5 o hle G Sle o Sl
‘@@Jﬁgwaywsdugw,sudu
|3 (Pralue™* -+ 0) Sl 355 (ol ore D
ax s BB O3l glassS 55 5550 Gy 9 e I
AU gl S S Sl i 55, b eags
(T Jslis ) Asl adls (g)ls ime 5 Cote
SL sl 0 53 G5 5 peedlS Sl Sl
O 53 b e w5licd 355 (gla &gad 5 ) adlaia g5
Cals s Guls s D LC)‘}A
3o cbl Sl e oS3 Pyalue<t .t 0)
23 Pran Wl 35S gl aiged 5 S gla 4
CAL sy Gl e Ol glpe O
(Pvalue™* .+ 0)

chle (Slhe 4 das o 0L LT LT b

M@\f&l&dhd)&i))d})_}gﬂzﬁﬂjg

Ve 4 A0 Glicus ) oY o jladi p g Jlew cladans Cudilagy (oudige dlae


http://dx.doi.org/10.18869/acadpub.jehe.4.2.126
https://jehe.abzums.ac.ir/article-1-354-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-04 |

[ DOI: 10.18869/acadpub.jehe.4.2.126 ]

GJ‘)#}wm)ﬁ

\ah;ﬂ@lfduducﬁ)amﬁwol)ﬁ&k—:\dgé;

mg/kg S ol clile SPrae S e 58 SUls agad e 3,
kg/1000m’

S < o <) wland
' A 1 0 0 Yol S o5t 6}?”4;?&), \
vy \nt Vo 0 0 n.ucﬁ:.sajudﬁjsa,\fu))» Y
A\ ! q 0 0 Vol DS o5l g 5 p S 48 Y
4 YA \E 0r 0r Vool s S 4850 ¢
v Y4 \Y or or Y odd o Gy 48,30 0
04 00 \o Vo Yoo O3l as e 1
" 0 Y. Voo Voo b as 5 v
04 Y\ Vo 0r Yo Vol Kkl a5 A
00 Y. V¢ 0r Yo Y Ols Kbl as 5 q
00 A q 0 Yo oAb 450 \e
+11 +Y # Y ov.0 ov.0 Ry W)
4 AN Y.0 \V YV.0 Dlre 3l il

VoY Vees0en -y - - T e Sl s U B il e Sl

WY ¢ W0 Glicue oY o yladi p ylga Jles ¢ Jasans Cudilags (usige ddas


http://dx.doi.org/10.18869/acadpub.jehe.4.2.126
https://jehe.abzums.ac.ir/article-1-354-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-04 |

[ DOI: 10.18869/acadpub.jehe.4.2.126 ]

Slereal (55,0l g 150 S (59, 9 oy paredls Zhale (ol o oleends slaogS solasul

Y oadles Aals Sbt gl 4 ges 5s o 5l clale Y Jgda

mg/kg S Sl il i
S e poedS
Yo \Y 0 \
TV Ve v \
o Ve ¢ v
YoN VYV £ oSl
Sl 5T osled Jolas o gwiw ol Jsd L6 S LC)\)A S gls @gal )gui 3 el Cu
el 0l Chle oy 3Sle s bl b 0T aglie 5 Y adate dals

Vg SBE gls wsa s oS Sl c Ll Y Jgsa

mg/kg S ol Ll P35S M 555 G132 4 5a5 e iy
kg/1000m’

S e sy <) land

WY \a! g0 Yo Yo VLo as 3 3
\VA Ye 1A% Yo Yo Y loslae, e Y
VAL 0 Vv Voo Voo SR g 48550 Y
Wy YA %3 Yoo Yoo Sl o 48, 30 ¢
\Veo Y4 g IAK A S rr 4830 0
YAY 0) 40 Yoo Yoo (OLsle) s o 4o 550 1

WY 4 A0 licus ) oF o jladi p g Jlew cladans Cudilagy (oudige dlas


http://dx.doi.org/10.18869/acadpub.jehe.4.2.126
https://jehe.abzums.ac.ir/article-1-354-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-04 |

[ DOI: 10.18869/acadpub.jehe.4.2.126 ]

GJ‘)#}wm)ﬁ

1

AN

+\Vv4

q.¢

[N TN

O0A

A

+ &)Y

[N IR

Yv

¥4

# )

Yo 0s
Voo Voo
or Yo
0 Ye
Vedo 0
"W Yo

VY

P 25
(L)) (o) o 48530
xSl as )y
PRy

AN

J‘L:M \_é‘);u'\

Sl 5o dyd LB chle Sk

s WG Bl ey S 5l S +

I3 JB Bl ay S 5l e

Y adlaie dals St gle @505 5 Ko Dbl clale € Joda

mg/kg K ol clle s,
S e 38
01 1 /A 3
04 Vo /A Y
0¢ Vo (A% Y

WYY ¢ W0 Glicue oF o ladi p ylga Jles ¢ Jasans Cudilags (unige ddas


http://dx.doi.org/10.18869/acadpub.jehe.4.2.126
https://jehe.abzums.ac.ir/article-1-354-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-04 |

[ DOI: 10.18869/acadpub.jehe.4.2.126 ]

Slereal (55,0l g 150 S (59, 9 oy paredls Zhale (ol o oleends slaogS solasul

53 oS S5k J 5 B lale e Se syl L

C.m.d\ e..a\,.i': 45‘)‘0 e)Lo.:: J_}v\?

et sl 355 e Gse HUT S ol ks

QTWL&_}W&A S48 C)\Ju).) &ijﬁ_}d_}ula

«;JUMAJ‘}A@\)A):J”M43;\‘9du@&wduys):dw‘;g}u‘rﬂﬂf%:Odgé_&

mg/kg S ol clile wilboed 35 ¢ 5 3y
S e 38

g6+ <v/o v ARNSY |
A ™ Yo Slind (55l (63 Y
YYo. T\ g3 e i 5 ¥
o\1o YA Y el 25 ¢
\YYoo Y ™\ oS 5 S 5 sbe )
VA 0r Y " b las S 53 Ko DI U B clile o SLe

Wlind plocd glassS 53 pobe ul Chle @ ar 5
5 e i 3eealS e (5l s S gl LG
3l glas S 5l e oo S la wised 53 5

(E5 VY sl ) el 035
2S5 el ShL Sl e Sl xS L
;;L;uar;}\am@\fdudua}g
235 b3 gme M gl 0T 3 B e Gl
p5pe3lS Jtie 035 Wy egdle 0T s Voo
3 o503 o ploerd GleliSTs Sland glasS

ol JEl e il s Sl T sl Lo

S AT 9 ey
S (0L Jolas) das e OLES fagss ol cu
Pl o Ll o=l 03 S s ke
clale Jalil Jlaasl 5 els 55 el 65 5dome
3525 solal o b 5l s ol Sl S sl
Sl e SV ol Al il 4 a5 Lol
Glp 6 5a5 53 (S35 5 sl e 5 Sle
(Ghls Oles dals SLs sl 4 pei Lglse Sb=
3,8 O Jha cle ( Pralie<e .+ 0) Cuils 3425

L2l e ol 53 515 i gl shass

WY 4 A0 licus ) oF o jladi a g Jlew cladans Cudilagy (oudige dlas


http://dx.doi.org/10.18869/acadpub.jehe.4.2.126
https://jehe.abzums.ac.ir/article-1-354-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-04 |

[ DOI: 10.18869/acadpub.jehe.4.2.126 ]

0)‘)#}wm)ﬁ

s AL o el H5iS s edd all sl
Sy G 53 o U1 (555 5 peedlS il
50 Sl S e SIS 5 Sk s o5 lend

25 0l Sy
3540 @\Ju St gl @gad adS s w:.ung;l'zL'c(s
o G e Pl 0 e adles
Flre Sl S 3l Jsd BB st sl
S350 Sl 53 oS (6l Wl o a5 L
Syl Jsldr 3 oS shailes OF sdas Cde ol 035
Cﬁ,awdm;,\}j\&ﬁqwuu
AL e dle b s s oY peams
350 ol S ls Wpad S s g5,y B G
2 oS ol e Sl 5l aeS adllas
35S O s Yzl &S ol 035 ol LSl

T Y e R B < P G P TS B W)

sk
SISl

Sl Sb DR S e g e Sy ke ) e s
ke S G a L &S e S BT colgins!
VJ[}')[SJW)WMV.A},UM)QQVLGWL;@}
o3 edige Wb LB e 5 (63 s Ay ki
Ssn ol el o L e oy g S el

Al i s S il Sl

Yo ¢

w&a@@)}l{.whdl}ﬁ@q&}ﬂt&
3 S L plend GlaosS Sop 2 Obey S 5 S5
by o andlas ool 5 L T s 2l el

AEAR
w\ ejﬁ

5o pundlS Chle Sk o bl SIUT b
Sla @gai 5 ¥ adaie pole S la sl 55 55,
symy ddas DL plze OF 53 b e wilicd 358
sdes s Vlazl il o W6 oy Jls ome Dl
s 5 polie 035 Iy diz 5 S § 55 O
S Wil o e Ay 55 Slid lass miy
2> 3 ge i SIS ls pme (BB e
5 Karimian  asJls EE Sl el gl S
el o blis 5 e Ol s 5> Mapani
5 SIS Eolie 3 alerd las S 58 Sl AL
Jlos 5 b b ool adlas mls ow i o
s Olgiol dalate s axllas pl gla osls 51 36

N el azils
S das e 0L b

Sbt Gl €500 53 &Ko Sl chle Sl (L4l
Gl € 5ei 53 OF Kl 51 wilane andllas 55 £y
Wl S Y adlaie § ol 5 Sl

S il s wlius lasS G ye Ol (o
.@\Ye\.&bj\%db&idjb):gxstﬁ
Eolre S 3 ppdls S5 s sdas Lele Vlazs
I L e e O

Slind placd slasys 55 S ol clle (2
chle S5k 5 oasl e ) glasS Sl i

5 J:"l‘ ))5".\" sl st 22 S 5 S :C).;.nls

VA0 Glicusy ¥ o lach o jlgn Jlow ¢ Jasas Cudilags couaige dlas


http://dx.doi.org/10.18869/acadpub.jehe.4.2.126
https://jehe.abzums.ac.ir/article-1-354-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-04 |

[ DOI: 10.18869/acadpub.jehe.4.2.126 ]

Slereal (55,0l g 150 S (59, 9 oy paredls Zhale (ol o oleends slaogS solasul

1. Kardavani P. Soil Conservation.
Publisher: University of Tehran. 1997: 177-
180&189-191. [In Persian].

2. Malakouti MJ, Sustainable and increase performance
by optimizing the use of fertilizers in Iran. Sana
publishers. 2005. Chapter 1, 5. Chapter 6, 311-313.
[In Persian].

3. Malakouti MJ, Nafisi M, Motasherezadeh B,
National determination for fertilizer production in
the country "an important step toward self-
sufficiency and achieving sustainable
agriculture.2001:105. [In Persian].

4.Wangstrand H, Eriksson,J. Oborn, J. Cadmium
Concentration in Winter Wheat as affected by
nitrogen fertilization. Eur J Agro. 2007;26: 209-
214.

5. Ju XT, Lou CL, Christie P, Dou zx, and zhang FS.
Changes in the soil environment from excessive
application of fertilizers and manures to two
contrasting intensive cropping systems on the north
China Olain. Environ Pollut. 2007;145(2): 497-506.

6. N. Karimian, Consequences of Overuse of chemical
fertilizers phosphorus. Soil water Sci J. 1998;
12(4):4-5. [In Persian].

7. Afyuni M. Study of pollution status of surface soils
in central region of Isfahan, Faculty of Agriculture,
Isfahan University of Technology. 2002. [In
Persian].

8. Huang SW, Jin JY. Status of heavy metals in
agricultural soils as affected by different patterns of
land use. Environ Monit Assess. 2008;139:317-327.

9. Alloway BJ.Heavy Metals in soils, Chapman and
Hall London, second Edition.1995. pp; 4, 25-28.

10. Atafar Z, Mesdaghinia A, Nouri J, Homaee M,
Yunesian M, Ahmadimoghaddam M, Mahvi AH.
Effect of fertilizer application on soil heavy metal
concentration. Environ Monit Assess. 2010;160:83-
89.

11. Strawn DG, Bohn HL, O'Connor GA. Soil
Chemistry, Wiley-Blackwell. 4th Edition. 2015. 392

pages.
12. USEPA. Hazard Summary created in April (1992).

Revised in January 2000.Cadmium
compound.http:/www.epa.gov. 2-5.

13. United Nations Environment program (UNEP).
Review of scientific information on cadmium.
DTIE/CEMICALS UNEP. 2006, 25-26.

14. Jarup L. Hazards of heavy metal contamination,
Department of Epidemiology and Public Health,
Imperial College, London, UK .British Med Bull

&lo

2003;68(175-176): 167-182.
15. Yousefi AR, pourmoghadas H, Zarei A, Vahid-

Dastjerdi M. The concentration of some heavy
metals in water, soil and plants irrigated with water
extracted from Bama Mining9th National congress
of environmental health, Isfahan.2006.

16. WHO. Guidelines for Drinking Water of Quality ,
Recommendation. WHO publication. 2003: 14-28.

17.Mapani B. Toxicological effects of heavy metals in
soil and water, Heavy metal toxicological effects on
human and plant health: environmental effects and
possible  remediation effects, University of
Zimbabwe Geology Department. UZ- Geology.
2001. Vol. 1, Chapter 1, pp: 9.

18. Pezzarosa B, Molorgio F, Lubrano L, Tognoni F
and Petruzzeli G. Phosphatic fertilizers as a source
of heavy metals in protected cultivation. Commun
Soil Sci Plant Anal. 1990; 21:737-751.

19. Raven KP, and Loeppert RH. Trace element
composition of fertilizers and soil amendment. J
Environ Qual. 1997; 26:551-557.

20. Heffer P. Assessment of fertilizer use by crop at the
global level. International Fertilizer Industry
Association. Rue Marbeuf, Paris, France. www.
Fertilizer.org. 2008.5p

21. Pirzadeh M, Afyuni M and Khoshgoftarmanesh AH.
Status of Zinc and Cadmium in Paddy Soils and
Rice in Isfahan, Fars and Khuzestan Provinces and
their Effect on Food Security. J Sci Technol Agri
Natur Resour. 2012; 16(60): 81-93.

22. Ehyae A, Behbahanizadeh AA. Study of soil
chemical analysis, Technical Soil Water Res Inst.
1993;893:127.

23. Nelson DW, Sommers LE. Methods of Soil
analysis, part 2: Chemical and Microbiological
Properties 2nd Ed, Soil, Sci, Soc. Amer. Inc.
Publisher. Madison, Wisconsis.1982; Chapter 19,
pp; 323-329.

24. Karami E, Ebrahimi HR. Over fertilization with
phosphorus in Iran: A sustainability problem. J Ext
Sys. 2000;16:100-120.

25. APHA, AWWA, WEEF. Standard Methods for the
Examination of Water and Wastewater, 20 Th, New
York. 1995. pp; 3-4 —3-11

26. Institute of Standards and Industrial Research of
Iran. Soil- Determination of cadmium, chromium,
cobalt, copper, manganes, nickel and zinc in aqua
regia extracts of soil — Flame and electrothermal
atomic absorption spectrometric methods. ISIRL
8523, 1St- Edition. January 17, 2006.

VP4 A0 licus ) oY o jladi a g Jlew cladans Cudilagy (oudige dlas


compound.http://www.epa.gov. 
http://dx.doi.org/10.18869/acadpub.jehe.4.2.126
https://jehe.abzums.ac.ir/article-1-354-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-04 |

[ DOI: 10.18869/acadpub.jehe.4.2.126 ]

0)‘)#}wm)ﬁ

27. Kabata-Pendias. Citizens, Gardens, and Soil, East
St. Louis Action Research Project , University of
Illinois at Urbana-Champaign. 1992.
http://www.eslarp.uiuc.edu

Yy ¢

28. Webber MD and Singh SS. Contamination of
Agricultural Soils, Health of our Soils, Chapter
9.1995.

VA0 Glicusy ¥ o lach o jlgn Jlow ¢ Jasas Cudilags couaige dlas


http://www.eslarp.uiuc.edu
http://dx.doi.org/10.18869/acadpub.jehe.4.2.126
https://jehe.abzums.ac.ir/article-1-354-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-04 |

[ DOI: 10.18869/acadpub.jehe.4.2.126 ]

Slereal (55,0l g 150 S (59, 9 oy paredls Zhale (ol o oleends slaogS solasul

Effect of Applying Chemical Fertilizers on Concentration
of Cd, Pb and Zn in Agricultural Soils

Hossein Pourmoghadas’, Ali Zafarzadeh®
1. Environmental Engineering Department, Agriculture Faculty, Isfahan Azad University, Isfahan,
Iran

2. Research Center for Environmental Health, Golestan University of Medical Sciences, Gorgan,
Iran

* E-mail: pourmoghadas@yahoo.com

Received: 26 Nov 2016 ; Accepted: 8 Mar 2017

ABSTRACT
Background &Objective: Nowadays uncontrolled uses of chemical fertilizers which have
many heavy metals such as Cadmium, Lead and Zinc in addition have economic problems,
cause to serious damages in the environment. Therefore uncontrolled application of
fertilizers can cause accumulation contaminants in soil, water sources and increasing in
plants and human & animals’ food chain. The main objective of this research was to
investigate the effects of chemical fertilizers application to increase heavy metals in
agricultural soils at directions to prevent contamination in water sources, agricultural
products and the best uses of chemical fertilizers.
Methods: In this study, 20 soil samples and 5 useful chemical fertilizer samples were
collected and investigated. After fertilizer and soil samples were prepared, digested and
filtered, heavy metals were determined with using atomic absorption.
Results: The results of this study showed that, Cd in Diammonum phosphate fertilizer
1.25 times, Super phosphate triple 1.7 times and in Macro granular fertilizer 1.5 times were
as much as maximum acceptable concentration in chemical fertilizers. Cadmium
concentration in all of the Jarghoye (Isfahan) agricultural soil samples 3 to 7 times and in
the Mobarake village (Najaf abad) agricultural soil samples 10 to 35 times were as much as
maximum acceptable concentration in agricultural soils. But Pb and Zn concentration in all
of the agricultural soil samples was less than the amount of maximum acceptable
concentration.
Conclusion: Phosphate chemical fertilizers were positive effects to increase concentration
of Pb and Zn in agricultural soils. Therefore, application of the fertilizer must be more
attention because of increasing heavy metals in the agriculture soils and probably increasing
heavy metals in food chain.
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