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

[ DOR: 20.1001.1.24763594.1386.11.42.39.3 ]

\YA? dl:.wuﬂ)/(u) C}b}&@’gww/rﬂb}‘i Jb/”@hﬁ}de}w d}l}}(}lﬁ

35 4 5 Olgaeal Gbla 51 o2l i) Hlgr o S el sl SO

Y . Y . AN o s
O e 9 Golhem o e o Olaas  Jailias,

APIYNA s 2l ¢ AV ¢ dllis 565 5 )0)

s S

S35 S ol Ayl bl 4 KaS pond Ll 5 o0 T 51K p ldie Gend 5 S 3 355 g0 ed g lewd b8 IS5 LS
Yo s st SlaTe b o Glesl 5 SB 4pa Yo tags cnl 5305 )5 4 35 SB35 Joole 451 0 0T (S5 sl b
3 A ) St a5 (Olgheol L) 5 () S 8 o2l sy Ller ml s Ale b glacaaige 3 g Sl Fo U
= S Jols o wile g0k sl 59,5 GespS S Jold o VL kb (o)) Ciisy a ) kS SRS G S e
Gla S=d ol i gl ldls By 4 LS Clls Sl 3 (55,0liS el cad mly )3 5 il b g b )
23 S VIO s Ly p YO LYY oy ol 5,50 GSE 3 IS jid Ol K (5,50 )bas Sne i Cilises
Ll S5 Jid do s YO BN 5 Gdan jimd [ andllas 5,90 SIS JS i Ao ;3 A B £O 550 . 2uls 15 S o S5k
Ly WAL Ve o JT ad 5 5 SB o SolS 5 08 Jon OVY nKla LAY B Yo o kmo Jid e ol o 085 T i
3 aalllas 3,50 o2l slacis; aled 53 T jind g as jied (JS jind Olge 5 piie S p S oS 55 5 e VFF 0L
Po s ve gas) e glasls o Gaila To b io Gos) (b SSB 51 GRI531 2155 (510 & (#1050 2]
(CagP) Sli @ ISEST (AIP) p o I (SLalins o(CaygP) SobLT andllas 550 SSL 3 ols 0L 2als (o Bl
I deess ey oF 5 e (CayP) Olaed o dS (65 5 (0cP) ol ST 55 o ges alind (Fe-P) ol slalins

LA e ol ) LS S Slend

35 s Olgheol ((SAl S S ¢ o)l sy b b K5 g adS glaoly

i S8 et ls e TSI e s 5 S PURTH

52Ol Sy gladyl b S 5 S JelSS aul p el it sl 5 o Sos lmas g L i
a8 Lo OlalS o, B w4 50 S (g5 ol L) b SIS 5 S 4 Ll e il bl slaSs

e Ll S S A Sl asome i Sl g el s s el S s e

ol OLASL ek sl 5 (6355L0S Dl 5 o Gl )
Olgpol gxo Jls (g5, LaS suLisls (bSOl Y

dehghanramezanali@yahoo.com : S5 ;S Gy (3K Jstn 1 *

\fas


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.39.3
https://iutjournals.iut.ac.ir/jstnar/article-1-802-fa.html

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

[ DOR: 20.1001.1.24763594.1386.11.42.39.3 ]

\YA#P 0\:«-&}/ (u) cgéj J@’g/ rﬂéj‘-}, Jl/ M@Uﬁ}dj)}\&f g,u; r‘,.\.c

J)‘JJ)J}L@JT)JM)MJ‘J}L@L&QHS} L&T
BE J\_Msfﬂ Ld.i‘ Sk~ LSJ—':;'J‘JB BE b Lg‘ew&a.; S
b Sl Bl 5 bl dS Ol S ST gl
ﬁ,a;w_érwu;sq.,\i?&)wgsuﬁngyu
)JJHTAoJ_LJC,_ALlJuH)Q)HMLASB-w|
g eals Sy sy ge ied b ondS Oy Sl glasls
Jﬁﬁxwﬁgwj skl 5 gslul ols 5 ok
wfjsdwawmﬁyjhsd))k@nﬁ&
.»j_fv_ﬂJ;.:;Quﬂawmlsda@skd,zﬁy@,\
YUY Co2dS 5l s Sl SILLL S s 55 oS 5 gl
T 3 el 35t e s Dlid o dSUST 4 ol
5 SOl (0)33,5 o SKis St s cobll sy
S et gladlis (g Selas gl by gl sy (W) S
s oy ol bl (A5 05 gt Sl glasl:
<(Ca2-P) Olans mm_ksd.) L;L.ﬁ\ e}; 4 “ Sk L Lf"'\M
[ ST (Caye-P) bl ¢ (CagP) Sliws eSS
(OC-P) sms jiwd 5 (FeP) alclivs (Al-P) lis
Sless Sal gl ¢l 1y ooy nl Wl 5 o ponds
535 L8 4 o s VY 5 Y Sal Ol b o Jled o
mﬁgwﬁw&gwﬁgw@wsxu@ﬂ
Olyee U L LaSLs ol 55 (Cayg-P 5 Cag-P (Cap-P)
(f)QMJLB:UZj))JA_gMQM
eizen s g gy ol (D)l ol 555 e (6 eslas
an S 5 el sy, Sl glasSls ;5 o K0s
VY 518 N0
ik la IS5 655 ool Dlalllas 42308 glaans b
oo Ll (gay 23355 5 LS 5 oiS 55 S s il
S Ol 5e 4SSl 3l OLES Sl (Y8514 ) B S
sl LS gl 5 sl LS 0 i (65,508 31 s S
polie wles LS sl S g Slies glas S5 8 Gl s oS

St oo 58 53 I i s s (5l 3l Sdas i

S S Ol e SU 03 jand (il s s olie
Lolals bwg s eslanal S LB il 8l G conlie
il gl S0 SSE Gl ol Lot 3 sed slelen
L 0l oo 1 Sbt i (sl ol s glad Sbt s jacd
3,5 e G2l OLS 5 5l edd W5 O Sl Sl esland
53 63 lacus sl L iy ol Sl eslizal alinbe Ll
sla g, )l Ot (Vo) Gy gy SL sy e
Sl 5 s Slasin 5 g5 S ha) Wil (K58
53 5 Latss ol s s0Y 57 o sl eslinad | slane -l
5SS 00) s s | p\?wwjg;é: N &
5 ot i Gl SS8 (6l 0SB aS Jglde gla 5y
Gla,Soslase leslial s 15 eslizul 5,50 Sl JI
S jand Cilies s i goluldr T olepd il
S 0 (9) 0S5 SOl (g Sl izl ) op i
JoSS 5 o 55 e 4 Ol SIS L e s LS B S
soahle ol i, ol ele ol (YO 5 Y0 5V) s S
SLapH 5 oslite ol slge 3 jaud Calises gll o gm
5 SOl (g 3l el a0l 3, 5 ol gl Caliis
DY /0 (el ey Jlgme j5b an S & el ()5S
Ny o/ (@ p s I Dlins 2l sl S ot NHAF
HyS04 ,Y 50 o/Y0 (& copal Slind 7l 5l (sl NaOH
L Al cnbds o (& oS Sl 2l (6l -
GLAST 3 0dd e pome ol Slid Jlasad gl Ol i
Sl 2l Al Cogr NHIF Y 5 o/0 (& dnlg 5 o
(9235 o $ S eskas odd e p sica S|
b S Lk 5 () 05 5 Sl ool b
03 a8 bus bl calises Oldedsls (g s 3l A OULL
G 355 55 Jy il dis Al o LS 1 ool
S | (D lsy 55 5 p3Y Sl 5 235 51 Sl
G 1y S 3 oS 5 Jid gl OS5 b)) ol
oM (Ca-P) oS slaclind sladoy, S S5
S 3 S O Cld 4 ax 5 L s Sl s cliles S

a1


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.39.3
https://iutjournals.iut.ac.ir/jstnar/article-1-802-fa.html

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

[ DOR: 20.1001.1.24763594.1386.11.42.39.3 ]

555 A 5 Vgl Gbladl Lol i Hler 5o S pud sl S

Joe A S s, 5 1 phi e DS LSl o Camdge ) g

(Jed) oWlir 5,0 (B2 bl b ke, Sobarl ol SL e oslad
ALY 0V 0° 0 Torriortent b \
YOORT Yy oV 0e YA Calciargid v, Y
YOORT Yy oV 0e YA Calciargid IV, ¥
vOfe  FA I Y Haplocambid JF, ¥
*vofe FA I Y Haplocambid JF, ~
"M e IS L N VN Torriortent ZP, 4
LS & N o\ ff 0f  Haplocambid ZV, v
LS & N o\ ff 0f  Haplocambid ZV, A
LR L NN oV ff 08" Haplocambid ZF, A
VAT N oV ff 08" Haplocambid ZF, Ve
IR L S N 0" 0 f0  Xerortent SP, A
IR L Y 0o 0o \§ Calcixerept SV, WY
™YY oA 0" 0o \§ Calcixerept SV, A
LA S I VN 0" Y& oY Haploxeralf SF, VY
LA S I VN 0" Y& oY Haploxeralf SF, \0
oo g 0oT  OA YO Xerortent FP, \#
YW o8 0 OA Yo Calcixerept FV, WV
YN o8 0" O Yo Calcixerept FV, YA
Yo oV 0o OA Ve Haploxeralf FF, 4
Yo oV 0o OA Ve Haploxeralf FF, Te

S 201

Glasls Gdrs id iy )3 S lalind o
Gla L 3 ol a0 S Iy SRl 655l
o) s e S s i s e gl IS5

38 ol 35 el s Olghool bl s

TIPS

LS plad 5 (S5 sl Shy oo

LYo 5%e B iio Glasl 5l Sl wpe Yo Ltags cnl
= el s sl bl s Sl Vb s (g e Bl Pe
3 A h) St s 5 (Olgiol s 5 ) e

O ) s azils (55 4

70

o ol s dle Vb glacunb e i ja  FLVP

i b 55 S et Olhol s Olhol o s FS ZJF
Ll s S L3 s e gl $o LYo 5 e gl Yo o Glesl

OLSKen 5 S55 .Vl il 2alS (g e sl oY)
Pl Dlie ey 4 83555 5 (5oslES S LS A1
Gl 5 s (V)3 o i St 3 1 i gls JS02
AL 5 5 LS 48 a8 i iy 35 ik
e Oln s S 00,5 Gknn 5 T Jd g S 5 o
QAL oo SRl 22558 5 (63558 Jl 5o e
e e 033531 45 1 S edalin oSS 5 silos
5 s e (S i Ol Wl s Sal glas
S sl Ol e T VOl osls 2ttt 1 T
CliS G S e i il gla i S

S ok ananl X Ak gl L alis 5 S5


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.39.3
https://iutjournals.iut.ac.ir/jstnar/article-1-802-fa.html

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

[ DOR: 20.1001.1.24763594.1386.11.42.39.3 ]

\YA#P 0\:«-&}/ (u) cgéj J@’g/ rﬂéj‘-}, Jl/ M@Uﬁ}dj)}\&f g,u; r‘,.\.c

wlbly baw s 5olgiy Ll 5 Bose a5 - Sl s
(Yf 9 \\)..L.Iv ngcfa)‘vb\ — ) 0 Cw\ U.,wjj\ 9

M}@\J;

addllas 5,0 SIS pland 5 (S5 B S0
S S s Gl (o s Yo/Y ke b des ys YV/A
> Y/0 u,\f..l_..a L e ies o> /P B o/Y 5 CLWJ
Jse Bl Yo/a U ¥/ 51 5438 dals b b e 5 s
WSl p SIS 5 dse SLVYY (Sl LS oSS
Jalas S Sl S5 VIV oSke LA B V/Y 5l laS pH
(Y Jsdm) 35 e Ao 3 YHA S0k L s ys Y G YP 5
T esle lyls anlllas 550 LS S 015 o NS b «
Ol S Sl S VL o s dzn 5L S DL S 5 oS
SLS 55 St oS 055U 01515 b el S
o ods LS ol 53 0T plend

Sod S ek g p3las
J5 i
S Soskas 5 0Ll sy 53 Ledd (g Seslil IS jaud
OF) SIS 5 el b s a5 (T)) S5 o Aol
s YU Cte bl Saen 5l e sl
2L Las S i polis (r=e/V 5 P<c/e) ) Wsy
03 S i Kol sl QLIS Y Jgi s S S eIl gy
VIO (Sl L s YO L YoY bl 550 slasSls
S e Slie Sl ol B S e S S s e S L
05 o5y ao dlace ol s e sdalie (g5,5LiS LSl s
Slles &5 (Yo B)Y) ladgai) 35 g 5 eist 3 GlasSls
el Ll s (5503 oS sy a1 2335 5 (555l
01805 glaosls L sl ol ol s pein il 3,8 0
0 5 VY 0 F) 5l J@Tﬁ

e S s (S jand e addlae 55 50 bl pled s

ot VL B e 5o ol s Dl pl eled s
o S Jols s il g0k sl (55 GespS St
oLl et ol o3 s e b s L el
Sl ods il a3l e bad gad il 13 (g555liS
5 S Sla S 5l 5 5 ed IS (5 te e
LS S 25 o Ll e
55 SLst Lol 50 PH ((5) iy s s,y & S i,
Colds bl o pH dhes s O 0 ST VY0 & gl gr
oo dm dols e IS Sl S gLl o jlas 55 (S S
Jols cod b (1) Jlo 5 ¥ Sy ISl b (228 0 0 g 25
oy 3 (V) cas ol pH ke Sl Sy 4 S5

S s (T9) 5 G5lST oy a4 Sb= T o S

(Fractionation) S Sdes jaud ikt gl K& pess
5 SOl iy sl andlas )50 GlaSl O3y u_iﬂ JRERE
L ;,.;JJSMLhM)N J\flﬁ é;e)lﬁa&)}\aw U‘.’."’\‘ A eslanad
©>3 Clj>=:_.~l Sl V0 pla_ o 53 NaHCO; ,Y 50 /Y0 ()
G\J>'=:_m\ &= NHy Ac Y 40 o/0 (Y ¢« (Cap-P) olans m._ls
C‘fr.’l...u‘ d‘j NH4F )‘Y}& °/O (Y’ L(Cag-P) olausd m.w.lS Wy
Na,CO;~NaOH ¥ o/ (¥ < (AI-P) ¢ 5 Dl slaclins

(0 (Fe-P)oy—al sl aclin 3 s Sojla ol
Sed ZlFal 6l = (CDB) Sy S o alipss - Ol
H,S04 JY 0 ©/0 (8 5 (OC-P) ol (gladanS| 53 ol o s

1235 plonil (Cang-P) CobLT (Ko o jid ol sl (6l

Ll J1 5 Gane JS o
arlllas ;50 sladsad JI IS i 5 Sas JS i Olse
23 S S (T3 8 o 5alsl 5 Sy s Gillas
by i Gy an (5 Gne Sl g pez) LS
e 5 ek S Ll Sl 5 pedsl a5 a8 SIS

WT fu—wgf_v Ja_}))‘ uo)wwc,m&(\v)“

55


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.39.3
https://iutjournals.iut.ac.ir/jstnar/article-1-802-fa.html

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

[ DOR: 20.1001.1.24763594.1386.11.42.39.3 ]

35 o 5 Ol GbLasl ool sy sler 5o S il gl S

addllas 3) 90 SIS plard 5 (So3d S Sy A p Yo

( cmolSlegC) \: wzliw (dES%n) Ead Sl M(.f;tg')s e o SEEosled
£/ v/5 \/Y °/f0 Yo ¥4 WY \
v/5 V/A ¥/0 °/Y4 Yo YA N \
FIA VIA \/# o/\A vV Y Ve v

\MAS v/A /0 °/fV ¥o vV A% ¥
14/ v/A /4 oYY YA A YO 0
g v/5 VY °/YA \i2 vy Y $
VIA VIA o/f °/V¥ A YA i \
¥/ VIA Y/ °/50 vf it Ve A
\o/Y Ao /% °/4% vV A Al 4
\Y/0 Ao 5 °/OY ¥4 \iz Y Ve
v/E v/f oY o /0¥ YA ¥4 \# A
AIY VIV °/4 °/f4 A fo V4 VY
FIA VIV A °/f4 Yo ¥ VY Wy
Ya/8 VIA \/f °/q¥ ¥4 Yo ¥ VY
\aVAx v/A Ao o/fe ) vy vf V0
V/e v/f oY °/¥4 AL fo Yo Vs
Ao v/5 °/A o/fe \a it A N
o VIV o)V °/YV ¥4 Yo WY A
fo/4 VIA VY o/YY vV YA vy V4
YAV VIV \fAl °/Y4 ¥4 ¥4 ¥ Yo
VY A% /0 °/¥q YO YA Yo Sl

JEREY T In
Al L g, S oslas baug SLs Jdse jins jllis
Sl Sdme jaes Calie gl OJ;@.}:}&S{“}‘)A}M
Q‘j—:" .(I':°/“'\V_5 P<o/o) )J\_'.:).g &YL)M‘-;:MV.%
o=l bl a s aas o Ol Y sde s S JSase il
22 0S5 e OV OSle LAV LYo Y o als S
S A us s A4 U?O;;J.;—.Q.ﬂlﬁ;w&u(ﬁjl;
Lslen das o SIS Sdee jand |y andllas 3540 saSI

o Camd 2l S s b dae il Ol (IS aud

¥V

ey bl e (Fe—Focm) des Sb= 3l 2y (e=Ye cm)
LS 5 (Sasla Al (b Sb i LS e sl
s S Ol e i sl o S Gas Rl e
Sed ) G GLaG L alie 5 Sb e sla
Sl pslle S0 an AL Ry sl (0) kL 5 8
A4S ol e Sl 4 Gee Sl Al
Gl g 5ot s Sl Bles! 5l olS glaaty, bw g
gda_wguwu;;\p.;,;@auusuck.wfg

b o (o SB35 e 05 S o5 Mo 55 0l


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.39.3
https://iutjournals.iut.ac.ir/jstnar/article-1-802-fa.html

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

[ DOR: 20.1001.1.24763594.1386.11.42.39.3 ]

\YA#P 0\:«-&}/ (u) cgb} J@’g/ rﬂéj‘i Jl/ M@Uﬁ}dj)}\&f Q‘,IJ} r‘,.\.c

(mg/kg) adllas 5,90 S JT 5 Gine ¢ JS jhud chils ¥ Jpi

M A M Has i ar i J5 b N
I sl ¢ pams H,S0, e e\l ¢ gams H,S0, H,S0, HCIO,
A Vel #V4 #AA V14 VFO \
WY Ve 5o V4 Y¥A \ial A
VPV A YEY yeof Yoy fA. ¥
\¥5 VEY Al ovs AR WA ¥
Voo VYo £AY ovY VY Aee 0
'Y Yoy \an% A qof avf $
Yo¥ VA Voo VaA a4 AP v
K\ A4 AYe V& a0° Vovq A
Y4 YYA APY AQY A Vovy q
VAe \#¥ $40 V¥ qof AV Ve
\AY ¥4 orY A4l A VYA A
Ak VFA OAY FrY 04) AVY VY
Y4 \V¥ YAA \aAi YaA ¥4 \w
YoY \AA VAY vag AT Vo1 VY
YA A4 VY 08 AYO Nf \0
\¥5 VA fay 0o OFA SVY \#
WY 1Y4 00 FYA OFA Ak \Y
\Y# Voo vas Yoy fov Of) \A
\FY \f5 Ve ala AYY AP¥ \q
\YY Ve Ak 048 Ves VYA Yo
WA VYY AN oV V10 VVA Sl

VL (Saps SuSH L ) 93 ool b 0l s
s Ola (T =0/AY 5 P<o/o) ) Ksls OLaS (g lel e
VEF Sl Loy YA L Ve s andllas 350 oSt JI
YOU N spi JIjas sjls 513 Sl p SUS 53 p S L
S ol an s e foli 1 S s IS aud Ao s
Llasls 1S jied o s w3l anlllas 3550 Gl s
LS al 53 phed s Sl Gl Aas o S35 T s
5 s e Yhaast ls 3gm s Sdee b IS &
Sie Sl 0l el aadllan 5y 50 A 3 T sl
s I s il S Sdee iud 5l S S JI s
Ly ol o) o sl 5l Sdae s diles

b ol &S das e 0L I el b sl
ol 4 38 g w0 4S (G Sl i &S el O S
il LS cpl 5 Sdme jiud K3 @ ol 4Ll LS
Sl e i Hlde b glaSE s S R P I
i gl by plie mlical iy e glaS
AV Y Vol sl Jisl58 ) cpl 53

S

ey IS i ol 5 b oo 5l S T jas Ol e
Sl 035 oz 5 SKopsdl g del b 80 5las g5 3
2l (MU ) daniloms 5 (5,0 3100 T i Cilzses

¥EA


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.39.3
https://iutjournals.iut.ac.ir/jstnar/article-1-802-fa.html

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

[ DOR: 20.1001.1.24763594.1386.11.42.39.3 ]

35 o 5 Ol GbLasl ool sy sler 5o S il gl S

(mg/kg)andlas 3, 30 LS ;3 oud Sdae gla IS5 ke FJue

Cajo-P oC-P Fe-P Al-P Cag-P Ca,-P S ojled
YyY YA Ve VAN V4 % \
\YY \N vq AY V5 N Y
Vo§ Yo A% VA AA Y Y
A\ vY qy \YY Vos \§ ¥
¥y vY qy s Vo q 0
YV4 YA 3 VAN Vo VA 2
% Vo 0 YWY V5 V& %
Y45 ov 104 V04 \OY % A
Y45 VoY VYA \Of Y o q
YAV G V4 \Of Vog VY Vo
Yvo \N 3 Ve Yo VA V)
YyY vy Ve V¥ Vos V4 VY
VYV YA N s oY % Y
Y45 or Ve 4% 10 ¥ V¥
Y4 §$ 0 Vo \Y# AA Y I
YyY ¥ vt Vo) oY VY \§
\o¥ vY £0 \Ys %) YA 1\
Y YA o8 Voo Ve 0 VA
YV or Va4 V¥ AA Yo V4
YV4 4 V¥ Y Ve 0 Yo
AN ¥ V4 A Veos V0 Sl

plas O Olye 5 oals L2515 (1| Faome o)) LS
S cad O ol pl e g 5 ool e il s gl
Aol S 5 plean s cul Sl by S s Cap-P
oladlas s o= OLLSen 5 easl Q) 355 0 JdS Sias
CayP oS Wsls 0l 01l Sal eSSl osliws (g5, 555
IS LS ol e Sglaclin s isu oy S
slas 5l WL el slasS 55 Cay-P jldie .(V)das o
S i o S 10T Ol 5 cils J1 3 o5 8
GlassS pslis s LSl S (o Sadar s5b 4 Lies

2 Jle e Ul 4 Ll e o5 sS4 Slans

Y74

J—<i° slaesls L sdsl Csas @L:J.M;do OLas ol 53!

YV 58 Al Kales iz

S jiud sl
ﬁsunévgaﬁﬁwﬁd&m;}z?@uéud}mp

.@‘oﬁd‘)\fdjv\q—‘):&ﬁ

(Caz-P) CJM V-:-JuSd}
22 S e 10 Sl b 5 00 B Y oy aSt> CayPltis

e e o P U i ol el B S S


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.39.3
https://iutjournals.iut.ac.ir/jstnar/article-1-802-fa.html

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

[ DOR: 20.1001.1.24763594.1386.11.42.39.3 ]

\YA#P 0\:«-&}/ (u) cgéj J@’g/ rﬂéj‘-}, Jl/ M@Uﬁ}dj)}\&f g,u; r‘,.\.c

Byhp by by 5 dleler i LSO L slas
u—g‘)). S glanal 4y aallae 380 sble L;cw 45 Al-P

el Bl GRS S Ges 4 sl S Olgiol L ailais

(Fe-P) ool lasilivs

VA Sl LVOA B YA o FeP Ol e anllas 5 50 Gbls s
EUESTRL um,p,c,_;\;)b_;rﬁj_gs); ngk:a
Sl e JSES 1, (12! g o o) LS Sdee Olis
=5 s o5 LS s Cap-P wsles 35 FeP
&i@::ﬁdw‘wowdl Aas e olis ool
slasls s cul alls Some s cpl Rl 55 (5550
FeP o SOl sl eit 3555 b o) slacis,
SLs FeP Olys 5 dd sdalioe das 5 oo St s
s ol 0 s s hes SIS (Sl e
o Fe-P Ole s el ol)5 S s LS Olgialils
Sy es Sl iy b St

(OC -P) a1 sladeS| 33 o gms jimd
Sland 3l s (g S OC-P (olid IS 65 ) A
LYo s ol Ol das o J&m LS e
D eiie S0 S LS 536, s XY G Sla b s VoY
LassSls Jdme Olied doyn VY B Y 5 wsmes slaclins
Lyl s ey Lo e S8 (1 §yoms =23),
Kb o lSS planl ol e 53 a5 andlls 5 50 glaS
o omn s ral (SladennST il 3 (6315 s §ya
53 S i ST gloyl bl s oS Il sl o g
2% Olgiol o adlee limal 4 ool aly o e ol
o2l et ST 3 OC-P ol s aalllan 5550 bl Lo
Ol il (63,5lis e Bl 4 Cud (555l 21
S 4 o S 5l i e ol Ol O R .ls
S300LaS (oLl 53 falS (pl Dl a5 3L falS das

S g A

Od gdma 3l Jools jand . 5 ose S Cay-P ck.w ol 58!
S o G e 55 S s S bl 5 JT sl
e s Lol s Jibs CarP o linl (S J gl
S 3 00 e sla sty 5 slye iy oo
CarP O35 it BVs 51 55 0y cnl 2950 Sl (o

AL e glas 4 ol b eSS

(Cag-P) olad V.,..JSL‘SI

oS e VoF oSle L s VAL OY 5l asS: s CagP s
A o YO BN I sl 3y pite St oSS
w.usf&@\)(aﬁtwu;,))u;su@m
By gesodalie elyy 85 ol S oy Cag-P
ol e 4 S S w58 Ly el WLl i Vx|
25 ol Ol CarP iles Jl ol b ol 4l oo 5 5
Cag .l 03 S lhy 58S as St 4 el S 51 50
sls 13 bl 5 olavs S (53 S Ol L 5P
SLS 5 b w Oloy i8S L e ILLL Sk sl by
ol L5l i s e a0 Vel sl 0 s Slivs
53 Dld e ISLST IS @ a2l b slas S Lo
S Iy ram S

(A1-P) p s 1 olins
oS ke YT Sle LAY B VA o aSLs CagP o lale
S s A3 YV SV Sl 5 ails 5 e Sl s
Sl IS i ol L (5l e B5)) S
s s slaSLs L AP Ol Ole Sl ool
JEIE S AP S S I SR COA (RG-S I« W B
o Sliud glassS 5 )8 5l S0 i s e e LS ab
5,8 e gbla 53 d= pl b ol L5 AP 4y &y
53 S Rl Dol il L a3 et 5
sdalie ol o ol 4 cnnd ol LLLIALP chle
53 o I Gl ST VL Ole s Yool o555 e

Vo


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.39.3
https://iutjournals.iut.ac.ir/jstnar/article-1-802-fa.html

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

[ DOR: 20.1001.1.24763594.1386.11.42.39.3 ]

35 o 5 Ol GbLasl ool sy sler 5o S il gl S

Dgh el o sy esy o S Cagg-P Ol s Sl
adllae 3550 LA s sdal Csa, =W a e st
redISEST (ALP) p 5o T (slalins (Caye-P) oL
slaclins (Fe-P) ol glaclins (CagP) olins
Slied S (3 5 (OC-P) (pal (sladens| )3 o some
LasSls Jdme Oliws 5l do s o iy o5 5 4 (Cap-P)
St (=Yoo cm) o Y 3,50 53 LS Kgd o ol |
sl gl Cnd ol Olgiol o adlaie ol e
psn I Slalinsd (LT (Olind o JSLST 5 5
5ol glaclins al GladuST 3 e glaclins
\JSL&@MWJ\M&%QMML;J

s g JoSS

A o Sl e addllae 550 S s JS 5k 4
o edas Ol &S Cnl S lalind IS0 4 e
Bl e S 3 35 e IS 04 5 Sl g
asy Sis Gblis GlasS ;3 &S wus b opl sdal sy
Sl s e ol e oS 0 5 Sl 0l S
Ailad o dl L 3l o ST 3 5 e s S

(Ca - P) <L
Lasdlee 5,50 glaSt 5 Jdee jaud (A5 o 5 Jol
o LasS ol 53 CaggeP Ol .ol osls 125 Cayg-P
By S eSS e 8 e TYY . SLe LYY )07
o) LaS s Sias b Ao O) LYW s ol
edasgliss oS Col osls jolawt] 5 4 (1521 ¢ yores
58 i 5 Olgiwol bl glasSls s ol o eal
I i ) CagP o (VOLLSs 5 ersldil o
el Ol Sal gl 5l gsldw 53 andS glaclins
e o slaSs s 55 CageP Ol e . JSles S
sble glasls s il ul s el ol e s
b Ble sl S g5 5 3 S e
Ly e b4 canllas 5,00 saSE s u.i.a] slge (YL
e Yzl ()b o S Il SLS 5 s> Cayp-P
L Bl S 458 O 50 4 a5 s 5l 6ok
b Gl 3 sd e b oLl & codssls o
03 s e LS falS Gee w cla.ﬂ 1 Caje-P Ol o1y
e 5 S e s bl el slasSts s S -

oalaul 3,40 cLA

1. Adhami, E., M. Maftoun, A. Ronaghi, N. Karimian, J. Yasrebi and M. T. Assad.2006. Inorganic phosphorus
fractionation of highly calcareous soils of Iran. Commun. Soil Sci. Plant Anal. 37: 1877-1888.
2. Allison, L. E. and C. D. Modie.1962. Carbonates. PP. 1379-1396. In: C. A. Black (Ed.), Methods of Soil Analysis .

Part 2, Am. Soc. Agron, Madison, W1.

3. Bell, L. C. and C. A. Black.1970. Crystalline phosphates produced by interaction of orthophosphate fertilizers with
slightly acid and alkaline soils. Soil Sci. Soc. Amer. Proc. 34: 340-375.

4. Chang, S. C. and M. L. Jackson.1957. Fractionation of soil phosphorus. Soil Sci. 84:133-144.

5. Foth, H. D. and B. G. Ellis.1997. Soil Fertility, Second Ed. CRC Press. Boca Raton, Florida.

6. Gee, G. W. and J. W. Bauder.1986. Particle size analysis. P: 383-411. In: Klute. A. (Ed.), Methods of Soil Analysis .

Part 1, Amer. Soc. Agron, Madison, WI.

7. Hooker, M. L., G. A. Peterson, D. H. Sander and L. A. Digger.1980. Phosphate fractions in calcareous soils as
altered by time and amounts of added phosphate. Soil Sci. Soc. Aar . J. 44: 206-272.
8. Jiang, B. and Y. Gu.1989. A suggested fractionation scheme for inorganic phosphorus in calcareous soil. Fer. Res.,

20: 150-165.

9. Lindsay, W. L. 1979. Chemical Equilibria in Soils. John Wiley and Sons. Inc., New York.
10. Meixner, R. E. and M. J. Singer.1985. Phosphorus fractions from a chornosequence of alluvial soils, Sanjonquin

Valley, California. Soil Sci. 139: 37-46.

11. Murphy, J. and J. P. Riley.1952. A modified single solution method for determination of phosphate uptake by rye.

Soil Sci. Soc. Amer. Proc. 48: 31-36.

12.Nair, V. D., D. A. Graetz and K. M. Portier.1995. Forms of phosphorus in soil profiles from dairies of South

Florida. Soil Sci. Soc. Amer. J. 59: 1244-1249.

V)


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.39.3
https://iutjournals.iut.ac.ir/jstnar/article-1-802-fa.html

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

[ DOR: 20.1001.1.24763594.1386.11.42.39.3 ]

\YA#P 0\:«-&}/ (u) cgéj J@’g/ rﬂéj‘-}, Jl/ M@Uﬁ}dj)}\&f g,u; r‘,.\.c

13.Olsen, S. R. and L. E. Sommers.1982. Phosphorus. PP. 403-430. In: C. A. Page (Ed.), Methods of Soil Analysis.
2nd ed. Agronomy series No.9, part 2, Soil Sci. Soc. Amer., Inc., Madison, WI.

14. Rhoads, J. W.1986. Cation exchange capacity. PP. 149-158. In: page, A. C. (Ed.), Methods of Soil Analysis. Part 2,
Amer. Soc. Agron., Madison, WI.

15.Samadi, A. and R. J. Gilkes.1998. Forms of phosphorus in virgin and fertilized calcarcous soils of Western
Australia. Aust. J. Soil Res. 36:585-601.

16. Samadi, A. and R. J. Gilkes.1999. Phosphorus transformation and their relationships with calcareous soil properties
of south western Australia. Soil Sci. Soc. Amer. J. 63: 809-815.

17. Sharpley, A. N. and S. J. Smith.1983. Distribution of phosphorus forms in virgin and fertilized soils and potential
erosion losses. Soil Sci. Soc. Amer. J. 47: 581- 586.

18. Sharpley, A. N. and S. J. Smith.1985. Fractionation of inorganic and organic phosphorus in virgin and fertilized
soils. Soil Sci. Soc. Amer. J. 49: 127-130.

19.Simard, R. R., D. Cluis, G. Gangbazo and S. Beauchemin.1995. Phosphorus status of forest and agricultural soils
from a watershed of high animal density. J. Environ. Qual. 24:101-107.

20. Syers, J. K., G. W. Smillie and J. D. H. Williams.1972. Calcium fluoride formation during extraction of calcareous soils
with fluoride: I Implication to inorganic phosphorus fractionation scheme. Soil Sci. Soc. Amer. Proc. 35: 20-24.

21.Tu, S. X., Z. F. Guo and S. S. Chen.1992. Transformation of applied phosphorus in a calcareous fluvisol.
Pedosphere 3: 277-283.

22. Walker, T. W. and A. F. R. Adams.1958. Studies on soil matter : I Influence of phosphorus content of parent materials
on accumulation of carbon, nitrogen, sulfur. and organic phosphorus in grassland soils. Soil Sci. 85: 307-318.

23. Walky, A. and 1. A. Black. 1934. An examination of Degtjareff method for determining soil organic matter and a
proposed modification of the chromic acid in soil analysis.1. Experimental. Soil Sci..79: 459-465.

24. Watanabe, F. S. and S. R. Olsen.1965. Test of an ascorbic acid method for determining phosphorus in water and
NaHCO; extracts from soil. Soil Sci. Soc. Amer. Proc. 29: 677-678.

25. Williams, J. D. H., J. K. Syers, R. F. Harris and T. W. Walker. 1967. Fractionation of soil inorganic phosphate by a
modification of Chang and Jackson procedure. Soil Sci. Soc. Am. Proc. 31: 736-739.

26.Zhange., T. Q. and A. F. Mackenzie.1997. Changes in soil phosphorus fractions under long term corn monoculture.
Soil Sci. Soc. Amer. J. 61: 485-493.

27.Zheng, A., R. R. Simard, J. Lafond and L. E. Parent.2001. Changes in phosphorus fractions of a Humic Gelysol as
influenced by cropping system and nutrient sources. Can. J. Soil Sci. 81: 175-183.

vy


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.39.3
https://iutjournals.iut.ac.ir/jstnar/article-1-802-fa.html
http://www.tcpdf.org

