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

[ DOR: 20.1001.1.24763594.1386.11.41.7.9 ]

VAP 5l / (D oS5 s Jar eoled / @25k dla/ aaeb ol 5 (65,5158 05 5 p 5o

w\;’iw’m""ﬁw" ‘_gl.arw“* j&M&b'}jCJ‘;‘

Y . ! .
S5 AL Aome 9 (5 AR g e

s S

S ol (6313 OWle pamusly 355 5,8 O3 Ks o)) 0LE o (Saccharum officinarum L.) Sis J guaes S§ CuiS (s
Slps S D pas d Frly 0S5 BLLS by S el 51 (L5 e alss 3 gz b sl walsl Ol pl g8 g o
Sl 5 ol i B el S O K3 5 5 gy Ba b aleST el 0 G158 Bl ol 53 el
s GBS b LS s 4 31 LS s ad (b 0T (sl )y 5 S 4 el 0353051 S i 6 ety
23 By ol kSt 5 Kol 0l CBS bl 53 L SIS £ ol 3y puke el ok S k3 i S E s bl 6
5 ol K C2S Cou ) e sk sl S 05,8 K 5 LT g bl 5SS ST edd oS sbSE
ol il PYA S FEV Y55y 5k p S S 3 0,8 s VY 5 VXS QXY 511, S Sl B lsy cmelly S glne 5 5l
usuwlyk‘){uwvﬁ,lm‘ﬁ.&g shah CiS Lo S he 4 s MQ:L:}%&S;;;;QS;I:QL:J@UJ o)
O s Ol Sty sl 035380 51 g i d 32 (e &Y 51 S S s slanY By oy S el 0k 315
905850 LS G5 fee Ol ks Ol Sy 53 LS 55 el ol L CBls Jg3 Ky, 035 K5y 5 olds APl
13 5 i Y 53 Ol (e @ el S 58 LS (pl Sl edd Gl Sla s 1 g S5l Jals b b
s 8 ada>Se 7 T 92 Gmes 5 S £ 5 5l S e SIS Gl ) L g ey St e Bload 51 (55 sime NS
Crl 0315 513 51 gy 45 gosbay A8 03ls Sl SIS 5 SIS haw g ey Sl el 4SS Sl o) GG 4 el S 5L I

g ekd S b ) nl 53 (280 48 LSS O Gl el D5l 53 b

S35 Dol b B ) S ol ey 1S gLl

Sl 45 0l oa e SIS ol S ilastls 0 dodio

Cel Ulg e 05 a SLS L;‘Hy&ﬁm_.ﬂt.; O b ol e 45 ol (gle “M#MM‘} ("“'“L"’ -5

QLZ.»)_,} ‘wb &:Ja CL.A 9 6j)ju5 e@d‘) )LL;L‘:«»I‘ j.p\;- Jl;- BEIE] QLM'JL‘JS b@ll ‘L;)')}L;':S gJ.(..i;Jl; cw\.w«;ﬂ;- )L“JLZ.»] A
‘)ljm.:’ o&bl: cé))jL:.S oSS ls ‘L;NL,LJU- ‘)L\..:alb Y

-


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.7.9
https://jstnar.iut.ac.ir/article-1-728-en.html

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

[ DOR: 20.1001.1.24763594.1386.11.41.7.9 ]

VAP sl / (AN oS 5 o/ g5k Jla/ oamb b 5 (6555108 053 5 p ke

Slea b (6,55 S 3 a8 Sl 05 (VF) 550 sdaline
ety 31 Al Vo Ao oy 20 Ll am s 5 b IS
Al Gl St baw gd ol a5l

5 Shl LS el Lo BB ) 5 26
S S B ) Rl s 8 S 5L 0l Sl
W)s505 Gl ome d B ol CBI 1B oy
23 el $3leslsl 5 S s 03 IS 5 g e
Ol =t e 5 (555 0 bl S Sl gl s )
CoBle I L S ekt o ol o5 s S 1S
ol S o Sle QBT ()L 253l ay S el
35 Jsme SLLVHEY L O/FY oy | aalllos 5,550 Sl s
S S sl QLS s OUT s S 5,158 0 S oks
Sl (S s JS 55515 D5 S L ol
S S S b 53 OS5 Al sl
s b8 el o 45 08 2018 581 e sasS-
s Lapy IS 5558 dals S8 b (gls jme (Saemon
ot KT g 2in Sl 22 CEC L sbSbt oS0l ing
(oIS s

L) Jla Fo sl Gh (b oo adcdn o S pslde S
s GLste o Sl 1B @il 5 1o 5 Shes b i
LasSLar (al el Sl ooy s o caaly 258008
SlassS 3 ,plS el Cle o De Jsb s ol ol
¢S e s 5 (NS 4 Sla oo S L s loaaly
O G a5l Uy 5 bl T s Jsdomn ol
el sy 5 S ol s s, gl oS Sl
o et e Sl el el Ol el ol Sl 2
il (0) ol sl L (s C o uly) S
ol ey o e S ] LB el
SLa 5l allw ads o,55 dyb 3 olS hwy ol Sl
L dl 3 el S 5 0SS VAe spd SES 50
S e o Sb 1 S ST B Sl 5 Vo0 L
o Sa L L ey e ;s (g 51T 5 YY)

Loy ot 3,8 55 GLS laa s s el oo
3515 (St S Jphons 3 by Sl 4 il (3Ll
5,8 o Dy peo sdas D-.:jlipj: Gk ey S (Y0)
slaay o ol b lad o sl Jsl el 2
g5 onl 5,8 o )13 Y s SIS (Tetrahedral) gl
> Mica-like) LSe 4l sla S5 LSS o oty &8
3 e s () 358 e el adss Sl sla
P et pealy J e 2 LS S SIS G
ol S (WYL gl pH 3 a3l oo e SIS0 e S
b el S S Jelge (V)apd e s DS S
P N I P PR Il IR G I W POy
oo b Na" 5 Ca™" Mg™ 5 Pl gla e 0 S
LK 5 NHy H s plodl slao s oo 6l 2
LS e I 5 Sdme glassS 5l 2 el s
5 S04 5 e ke Lo ST s ol S
S sen Slademal 03,5 LSl as A5 S 2l 58 anlS
S ply S b B (S o0 glasS b s sl
il SUs dals s el Ol e 5 LS
sl Koo doal 1505 g sl Sl (FV) s s
o el sl Bl g pSeslas LB 5 ol s
4 S eals Cond ool 5 ST OLS 5 e ol (25T
23 48 L3S (5 S e ) S w5 e S
Jgoes Koo g dowd e 51 T slg0 51 8 Ol saSI=
T slge il adls 55 2V sl el oS b b S
52 V)21 oS (sl s o s Sobl 0 e A
ol e el Slas S 5,8 (23S o L)l
5 o LSS Bl ol s plss o oS L
(V)35 e
J3las) S )3 oaly S AS Yoo 0530 L o5 3
s s S (p S AS 3 nly OVI5 (ST e O/VY
Al b palsy Sl plal S S e 5 bl G SIS sl
1 ook 5L ks s A3 Fo U Yo L GV b SuiS

\24


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.7.9
https://jstnar.iut.ac.ir/article-1-728-en.html

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

[ DOR: 20.1001.1.24763594.1386.11.41.7.9 ]

...,;rngﬁs,{wéuw,om&.&,;uﬂ

wils p Cilite gaciS (gl ead S5 Glasl 5l 5 ssla
S g 5l e s Jime oL 5T 4 S ladgei A
e LA 03 e gt b ¥ SISl Sl O
2 A ol O35 4 Go8 A 5 TS a2 sladsed
Gos A 5 S o gl s se bl e 5 SL

13 8 plomil 5 (Slady s e LS g5

ol andl Bl B, 4 e gGE pluls

SRS 5 (V058 fss 3l e 56 ol
Lol S oJghes slacas Il 53 s oslizad (VA)sa
S5 e 5 (Mo G 35T al glasnsT ( JT osls
(o 3 3l 1 ey VA (ldr ey
Ol s e el e b bl Gles Do lasSly
3,8 Sl a3 000 53 sl a3l ol elsy oJ S
Joe SOl andl ol SaS Ll S 58 s s g
Yo mA 5 ¥o kV 5,51 L Cuka b L Philips PW 1840
230 Sl Co o 5 0/0¥ 20 Sl folsh Al g
OLlSar 5 (I 5 00)e 5 gy o ahol mli s 40
A i (1)

F LS bug el g3l by 5 oda il ) 5

9 S Sis
5 Al o Sl sty 002551 G5l 4 sl
SIS lads s (bl A (gilw e d)oas S
Csb Sold i gad )3 0 dd S5 Gas a3l il glais
NP G s 5 gLl d= b (Sadly glaanls 5o L e
Sl syl O500) Ll St Laes gles )3 050
da 5 038 S 51 S o BB el Ol JolE
St 5 5 Olads ) Ad e Cdr LB el OF
Golal 1 oas Kax 5 e s Plas Jsles 00
Coil S s bl ol s (el sl 55 S

(Y 5 DAS (555 5l sl el o5l Ol S

A%

=2l o=l o KA lis Yk es s ol (b s enly
2 =l o3 ey Glas S O pa e 4 AT S0
DS Ll s St ST pde (5 1) Sl s 318
53 Ol (2Ll 53 sl il Glas S B rme 4 25
O a5 5l e a8 il e 5 gladle
DSl pe 5 St L5 o 3538l el JolS o
o A 5T 55 e bgre (6355 sl Sl olS eslizd
Mo s Gla slS 5 S g add Lol e
3y o SIS ke 5 55 L B s Sl ul e
adaly o S lajld) Sos s a5 (G Jhe 00 LS e
2ph @l dede oS STy 5 nln b
e 5 b3l s alllae ol 5l O ol ol
Slasl 53 gl 55 3550 oy S 5 Sb Loy oy
2l s ol S slaii S cos glasSle il

Al e

L s, 5ol
ShaS Aol e Oliwy st s 5l Las aallle 5 40 aibie
(Old flood plain) _esdd ol cods 315,56 Ll
5333 5 sl ladilbiag,  adlie (ol 5 gl s g
Il YA VAl o w3l 5lsal g Jlak (g e skS Voo
_AY \ﬁ);clgwjmtw)n.(gwu,z,wv"a()Js,.;
2l = 2l S by e ladised AL e e Y
Ladlo ol (b3 a5 S CutS S gl5e men 5 los
(..:...,_3.\,:‘_;\}.3..)..\: adls pp Llodile 3L 03,550 Caws &y po s
O 53 48 Cmn 5 €3S pl sl Ll Sl 50 osls ciS
St S s o Sl e b b s S eSS
ey cds Sil Cos 5 iS55 S (515 a0 gad 0l
JEC S POt A R AR E RSN
0=Fo Slasl 5l L yoi i (5,5 o Sb el s )
(Auger) s a SaS 4 S (g 50 Slu> Ao g FoAo

sty 4830 il B I wged Yo Blas s andls


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.7.9
https://jstnar.iut.ac.ir/article-1-728-en.html

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

[ DOR: 20.1001.1.24763594.1386.11.41.7.9 ]

VAP sl / (AN oS 5 o/ g5k Jla/ oamb b 5 (6555108 053 5 p ke

5 WLl Ol 5y ba s ol & ol Ve s 40
o313 QLSS 28 5 iy ekns OIS haw g Celu VP (6l
b Ve o0 e Sl il e Vo BIBIL e A
il (s ,Seslas d= o a 55 A (6,8 o jlas > o an
L s 3 0 03 g Dl S edins 0SS Jawe 5 Ladd g
et by s edd (Sosl e sy RS 035 55k il
Sl (S5l J sl 53 3 50 sl Olje i
ot S el 4 0dd (5,8 0 slas 5 0l 03538 nls
(Vo)as els o (K fixed wet) 5 I 3 b oy Jaw s
o=l bs e YU ) e 50 Sas el s
Vo (slos 53 4 god da oy & aeolty 035380 51 ey S 5lis
ety (el VY Sl et e sl S Sl 4
el S| (Vo) (6 S slas o pie Sl b Jsls
23 ol e bty dslas ol (5,80 las 5 0l L
L bl e s § L s (K fixed dry) Sas Sl
Cilee slasles 5 Blas) Cilis glad sod gl LSS an
S s Sl 2B s e 5 S ST (el 5 ods S
Sl s Sl B il gl Sl Sl e S
ool lacsy g odd o XRD iy, L SIS Slkslo
LA ey

B s eds s 5 sla S s ey dhols mils
HUTSAS (Ll il p 5 S8 a4y dolas Lol oS5k
Jle 5 (A) i o5 Jool ale 2 b ol s (M S
a8k s (B)suls p 4 ged Ges 2

C,au‘gcl:;

4 3 a4 als 4_9.“.&4 b‘))_ﬂ 6[-556;7.'

« 5> (Fine, carbonatic, hyperthermic, Calcic Haplustepts)
wf;_w\_ejd,emc_u_wsu il aS o3 g hgd (6
Lol cnl pland S5 sl S 51 5 0 (M)l e
CJL’JU@G DL j.‘.“.‘.":" C)bw‘ g;.w‘ ol 63l ng \ J_}J}- L

R bJ.AT (a)db&u 3 ngw-

Sl o 8 Fo ot 0 6,500 lesl s iz e
oS hen Vooe Usbe 5lp S o ¥ ( (Saudly Gy b 050
Shesbinal s i o33 QY g0 YOV ) psliy s ,IS 23 55
S ole g ey CS Ol s i by ke
O S ys Loy S o g0 S o (gladiged o s
Gl s Gt 5 S ek sl e (A)3 5 S0
Ol Yo lem)ins it 5 5 lame sbos 53 b Ve (5
5 5o e sl e (s Bl T 4 aie O s &S
35 s 3 I 5 (Dol paly (S 05 5 S
sl 03558l by Sl 5 6 Sesll el 5 b
(O a5 0

K; = (KKy) - K

REFUNPURISTHS &
e 0333 el 5l K,
Sbt a5l 503 3 gl LB el Jltis K
ok 6Ll ol Lol s 4 a2l ptd LB ol K

Six 5 5 ke T L s dald Glakpas Sl b5
s S 055 Sisy 5 i Gl ke 4 el ol s el
S gad 3 39 g el (L3l b o s 2 2leS

Al 1SS Wgas s gl LT Bl bl s

Sl 55 S s s Aty ol o ol
SE 5
NS assed paa bgype oy O3l 53 L8 b sl
Lol S sl 5o jsbie ol il Sos sle i
OgmSor igy i al e ST a5 5 T slsn g
5058 Ot SaS @ ey D3 e (VW) Ls S G0
Gl S b e (V) Sl 5 s gl i
sAol G, L SKEs 5 5l g s Lo el
A S eIl (Vo) ol e

Lot palls ) 5l o, S ks 0o a5 il s
sFe o Glad o 31 Al e Vo g 5 plsl IS

YA


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.7.9
https://jstnar.iut.ac.ir/article-1-728-en.html

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

[ DOR: 20.1001.1.24763594.1386.11.41.7.9 ]

...,;ryb’;ﬁ;&ﬂwduw‘,ou&.ﬁé,;olﬂ

S it (Lot S0 SIS et 5505 8 S5 5 Sle N Jsr

Bl oo b sl b b

S
558 s o S 2 Sl esle pH
: et S S iy
s ) Sk dS/m cm
cmol kg gkg
Yo \Y/% N% YYo YYY Yo \7A% 0/A V/A o —¥o
¥/ Y/ Ofe  YYF XYY foY ¥/) /A AN Yoo i etS
YY/Y \Y/$ oov V44 YYY fyv Y/A oA V/a >Ao
YA/Y Yo/4 A YZA \YY YA YV/Y o /A A o —¥o
YV/Y V&Y $Yq YYV \YY YAQ VF/0 oIV AIY FoAo CERRCRL
YYv/¥ \Y/A OAY \tai VOV Y44 A/Y o/f V/a >Ao
Y'Y/ Y\V/0 FOA YYY¥ aA \Eal Yo/4 \/0 A o —¥o
YO/Y \\7A1 ZAN YY¥ a0 YAN ARV °/q V/a Yo—Ao oS ols
YY/ v \Y/8 ZYvV Y£q AY Y4y v/¥ o /Y WA >Ao

SLals Gl (VA0 s K 5 S g0 (Yl S
5 b Sl (YOS an 5 1S oty o e dison sl
el sl 158 50 i s ol o () S ke 5
S bl BB gla SLS il 51 cnl S ey
i ool (S, IS land, sl e, J s
A os oslis Bl s glady gla s pl (MY LEL
LV 55 d e bts bldl o6 sl SIS & s,
S Bl LB gle G5 S 355 (b Y e de
Y s (U8 L gl o s u"ﬁf‘gﬂ /e
S S e A (e S FeoAe) s
S 335 by pp oS cpl slaaiy ) 55 Ges 4 Ll
Ao 35 L) Gsas oo Sl eslinad Sis cel ) 5o s
TSP W] '\ S o g ol el e Jslase (6 e Bl
I 3 ol 35t in e Y S 08 b s
Shls s G Sleds CiS OlS ( sls (e 3 S el
Ll ol 3 oE Gas S0s S 3l 5 e Ges oS e

S o3 5ol e Sl Yo 5l yee

V4

Sb bl 8 ) g G5 XRD s ol
2l ol &Y gk gal 3 518 el S8 (oK, S
s AU Sy 553 b s (1 JS) A sl L
et Bl ol 55 SIS ol 3h 5 e Slie sl il
slaa¥ s pols cis oo ol s XRD slasy
S5l (Bl 53 s se Sl SLS e de (e
L Lo LS ol sls L o Ol 40 1 Bl B sla IS
B JsSIS b Ll sl 3 e 2SIV S 5 g
ol Sl Sl e Y 3 (VIS8 sy oLl
s il o £l 5l ) 4 o oS ke Ol
bl e Y s Bl 6 sl IS 4 by e Sy
035 i 230 CES 5 ol cand SAS S cos
S edd allS (6 i Ol 4 bl S8 S s Sl
o5gh CiS S ol 5 Bl LB gla SIS 1S
siem U Wl e S CiS o i) ke &Y s
o A2l b e S lelS v g penly adss 4 g3
I OFVIOLn 5ol s (VD) 3 o ol


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.7.9
https://jstnar.iut.ac.ir/article-1-728-en.html

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

[ DOR: 20.1001.1.24763594.1386.11.41.7.9 ]

VAP 5l / (D oS5y Jer / @5k b/ b b 5 (5550108 053 5 pske

[counts]

6000 0-40 cm JUE

Intensity

7800
[counts]

60808 -

W
o
o
o
1

Intensity

7aen
[counts] A

6008 -

5008 -

»
=
=
o
L

w
[~
]
@

Intensity

LI i e e o e e
[: 5 b 1] 15 28

* by ol K CiS Cou 2l e Sle o—Fe 4Y L laki s XRD gl S LY S

S O NT 5 alsy (LIK2S D00 °C 5 oyl 5 ol £l KSS0 (e b gL Mg (J5SUS il 5 50 621 Lo MHEG o+

T T T

T T T T
25 [°201 34

L ol s 4 cda S adyl Sl LB el el 0 4 cas LS by r.;.w‘.:'.; S 9 ‘_;J'L.»;b'i
Aol aals V) ck_.ﬂ): Sols e DM alses glac S SobYe 5l e ol Sl 5 adyl ol LB V_:_MJL;_, J.‘.f"l'.‘."
w@ﬁcﬁbwﬁ‘ﬂ)bqﬂub&ﬁmwﬁtf ‘5u°))>j|mﬁ*”bf; LS '“.1ﬁ)h§l?.'i)3js i:..)
22 S e WY SYYP OVY s 5w S iS5 sl 03,51 Y Jsdz 55 45 s St glads yas 03 5 Kist 5 5

UM&GMQJ‘MijWEEML@rﬁ% AJJJTY'JJJ\J-JAJ_:JPB- @Lb L;)LATJ—:—‘?PJW‘ ol


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.7.9
https://jstnar.iut.ac.ir/article-1-728-en.html

PIERERCE P O]

..Ja‘..:.wbgc.:;sﬂc.‘:s‘_;u'

s e D R R R DGl e

oV< bhi bAA AUA Aob Vi 0L VA b\ AL \\Q QoA
f
oV—o4 boi ALA biA Al Ao AAL 4%4 404 VAA 040 14\
oy—o 4AA ALA VAL A4V WA ALA V4 044 o AL VAT YA
oV< 04\ YA AS\ Qob 444 AL \oA Ao d 10\ 430 00\
ST TS ey A4\ 4A\ b4\ Qv ovA oA\ A4 AVA 04\ ALQ \4\
og—o AL A\ VAL b4 bbi oA\ o Ad o AL A oAL 0\
- ov< A4\ ov\ AAL Adb 044 YA\ \bA 43\ 4\ 32 Ao\
J
oV o4\ Ab\ AVA ALY 044 4\ XA A\ 5% 04 04\
oy—o AAL 4AA ViA oAb VAA VAL AVA £\ ALA A% AMA
(8139 Yo (8139 Yo (8139 Yo
(.33 3w) € eme(ByBw) T IR v A SN - IR v A S mer, TR e
aehatIS] w s B e B0 (¢ B e B0 (¢ R alite
¢ . . e l ¢ P ps mM< ¢ P s c ¢ P
- g, TOFTRS o e e e B0 e A AT FTC e A e RO e
i R g v = s7°0 A9 (55w =% 5750 (B 5w) = 570 (.51 5w)

gl S A e AL E

e B R RV

A g reS Mo ea e 6

2060 4 A € ED T e A909 nen 500D f ) 6 e’ € AF @D 47 <609 e oL o) 6 e 560 A5 o w0 iy

[ 90-90-920z Uo JrrJeni reuss| wo.y pspeojumoq ]

[6°2 TV TT'98ET ¥6G€9/ 72 T TO0T 02 -HOA |

A\


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.7.9
https://jstnar.iut.ac.ir/article-1-728-en.html

.JJ{"/ﬂb}[{dhﬂ/ﬁcu"djj"ujuﬂjrk

VAP 5wl / ()

ﬁnL **v*ﬁmzu.ép.\me.) %jﬂnﬁ.‘dﬁUf.\.v qﬂﬁn.ﬁnﬁw‘ﬂbo.\. ﬂSﬁ.MJjﬁ., .

s

AD — /4 VA \Q Ao\ Q740 /A

= A\ LA Yo\ NAAL WAL $/%VA V/A$
€2 srmxes? oy 3 VISR s /AL RISV s A/AVAL *AVAAL #xV/AAb\
=1 oy I\ #Ao 20 wh o4 4xb/°A0b e A/AVAQ wé/dhe\ #x5/A040

=09 £3 57 5 4/v\ V/A4 AN A A AbUL /404
€3 s+ A #xA/4b4e | BPJIVINY VPRV s/ dh g0\ #xA 2 QVA #+0/30Vb

¢ A v Ao\ 24 YO\ b/o A\ A/AA

Tl f8=m9 Aol feme A feme Al £ feme g ey bl

o oA . o e
asF e =y | 33.& m.lJ T = q.wjﬁ.xﬁzt.ﬂuﬂ)n%o ) o e o€ By o o

A A0 50

A LD

Py nep) (D FEq v D iy For 9 o (g 7 2 570 € oD ofy K0 € || em ) By oF (G e B

[ 90-90-920z uo Jr-ge' i reuss| wodj pepeojumoq ] T Y ——————

AY


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.7.9
https://jstnar.iut.ac.ir/article-1-728-en.html

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

[ DOR: 20.1001.1.24763594.1386.11.41.7.9 ]

...,;rygcﬁﬁﬂwduw‘,ou&:&,;olﬂ

Ges 3 1) e 53 S g Blad 5l 4 e S 05 S
2% 93 o=l e s b pae Y e s 50 S
PR S SO I e N AN e
23 Sh Sl S o S 4 bg e sl Sl el
S SLE e 5 o aamdle BB Ut 3 gy edaw Y
03 b &Y Sl el 2l Ol 4 0 el o Bl
(Vi) o500 bgs o s glaa¥ L as i

O 3 el Ol 0 Rl 8 R 0 OLLS e
s LAt a3 5 el 2ol SISl 4y
SLar 03 ol STl il e ol (2t
S5l Sl gasi B ol cpl il e bl S
3 i 5ol 5 s se el Lopas oS 43 8 Sl
Odd St 5 (k) 5 el b el S gla e,y
Shass cadn Lyl 5 5o 0b 5 Sleds w4 (S ol glea) S+
S O S a5 3L 5 Olgs 4 el ol 5 5 5 S
o=l A5 SLs Sl ekt 3l 33T a8 sl o K
o S LS Ol 5l 4 B b asd Ll bl
oL Al o500 dsb 5o bt Jylos 5l 05 ool Sl (el
e Sl pslis Hban ol il Bl Jlisey 5 0l &)
el 0 ls St Jloes 3505 ¢ SIS glaaY o 5l Of 6,03
ol 45 o o (ALS 2 S s S el s
3pd oSl o Gl S el glas Sl oo
Sl Gl La s Josly < Jos ol 153 (YO 5 YY)
a5 5 sl e Sl O o el Lol ol
by plie il ol il ol Sl baw s O Cos
S 5 S e 5 g slaSs 6= O0F) i 3
el sl o158 S Ly sl gl (YV)O yuds

SLaSLs s aaly G (S 5 dee slaaY s
e e 2 O T St 5l oS o
Dy Sh Ci S o S b oY by e il
L oS ol a8 8 S50 35 b S s ol B

SNee Laas sad ol pnedd sl gla S ¢35 s

AY

g aalllas 350 Blasl sl 31 i e S s 4yl
O] 45 U asiie S s S 5 5 L Fe Sl e
Lol o ol dr LB sl 53 /)l 3 (g5l e
2B ey e85 e 2l 3y il lacis
S5 L S b ¥ 4 b 5w elS Qi
pls Sl e ol el s (Y gd) 350 i iS5
S ol il by sLasSs s slaY el 4
OAd St 5 5 ey L) el (5l Loy (VL Joily
CiS Cou S s s e OLES Sl L glaSE s
DA Sty 5 LSl il BB il 510l
G 3 S bl pL S s (L Fe) Jl e
doas o Qi Ty g iy bl Ses cl S LS g
(Y s YJsa)

SLt lor BB oy 53 o b Slid g gaman
Q_(MJ_»\Q%\.:b@éb‘-@\,&&:}&b‘-g}j\);
¢,\_;4_>,,;;)>,Juju¢;s|jmg T phe 4 o
33,8 by o ety (3leslil g 53 ol Ll s
o 0l 53T il s e 48 Sl e 4
St dal st 2t Ol 4 el OS ST 51 S S
Jsbe 5 (Jols ( Jols b oy JSCE (s ol 68 o]
o Ll sl el by cl iS5 LB
SOl 53 ) e wilsl vl Al e il Sl ok
Loy 2l oo bl Co st gl oy el
VY 5 W)l s (318 50 Kos 0l Kiassn

Yo liode LB by & Cis SSL b Y 55
=2l Sl el sl O S 058 Sl 5L
e WV/o 5 O/ s e sl S cls b
ol 215 DL Gl OF sl Jlie & e 0 STLS 03 0 8
oS T S r ol 5 e sl Lo Gl Ol
(Y Jsdx)s s

L el H52 53 enly S ke Soll s o]
it s ok es Lelen Sbrp SHkS o0 5 e


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.7.9
https://jstnar.iut.ac.ir/article-1-728-en.html

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

[ DOR: 20.1001.1.24763594.1386.11.41.7.9 ]

VAP sl / (AN oS 5 o/ g5k Jla/ oamb b 5 (6555108 053 5 p ke

23"

s 8
i 6
2 4
gn
&

5 2
=
S
0
A
23"

: 8 O
i 6 @ &
. '  pPET
5 446 4 15
B 4 —
0 1.97
E 2] .
2
O 0

0l

_’31: 8 -
4. O
b o
f; B s
3 4
gn
- 1.61
3 21
=
S

0

A

alises Glas! ,;;,:sbwsuduwgdudquduaﬁbyauwwqwﬁy.vJs;
(r:_..al'% J}ah;‘s:s*" ‘99° J’n;.&.\.&udlﬁ)

Sz 5 0l g s g i S il glad sl
delos el sdd ea 51 Y IS 3 dbgs e e, Sils of g
5 oda S la ) g el o 4 b e SOL
ST WP PO IR G P YSPIR SUPNE SR
5= Al s adles sy bl yag cas S

o=l o3 e g Slwdls 5 2l adsl gla SIS s g 4

o Chn edd ilulder sl B g el Co

edd glalar sl s s ol S Sl ol

A¥


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.7.9
https://jstnar.iut.ac.ir/article-1-728-en.html

PRI

EISE™ "

..JDM%%‘)!“S‘SL&'

**“*ﬂmznm«m\mﬁ}%n.ﬂnﬁ{ r.\.qq«,.th_ﬂanqAUO.\. € el

AD - AV Q/A A bYb/4 A4 AN A AA (Y7 8/ QA v/Q A
= A\ Ae/e Aole Ado/o Lo/e Lo/e Ale/o 4\/° 4\o/o Qlo/o Qlo/o ohg/o Q4 lo/o
Wai»\x) X QnQ.MJ u/ **P/\\o **/\f\k **uy\/ **)k\f **V\V **V\V **/\\V **\V\V **:k\/ **/\\f **\//\\/ **/\O\f
7o) oty I\ LA0/A LANOIA Q0/4 AR AN LM LV/AN VAN AN Ve 2VA) YA
= sy Qo/o doo/o deo/o  joeo/o Lo/o Aeo/o Ao Ale/ Aoo/o \Lo/o \bo/o AVoo/o
€3 s I\ AAA B LA by YA AL LVRA L b/AA RYAYS VAN Y AN
..VL\_W V m:/o\o m:Oo\o m:/\o\o w:foo\o m::ko\o m:foo\o m:ff\o m:OVo\ m:u/fo\o m:/\oo\o su fmoo\o m::ryoo\o
Jjowu Y [owrwr Y jowrw 3 [ouwtu 3 [ouwtu 3 jouwrua 3 jouwrua 3 jouwtu 3 jouwrur
" + + + ..\ + + + — + + + . z.sVL
2 c =7 Rl
D e ¥ ol o4 oy o o\ o4 oy e o4 o4 oy g
s = . e ) DI ; T T
3 F0 e o qro £ I o e e Ans? 550 e o qro € 6 e

A

“rfp 4 oot |9 FH g b 50 e Femp

[ 90-90-920z Uo JrrJeni reuss| wo.y pspeojumoq ]

O € FAT A F3 570 € o0 oof'y o9 € | (| em{” (B o€ (™ o b

[6°2 TV TT'98ET ¥6G€9/ 72 T TO0T 02 -HOA |

AO


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.7.9
https://jstnar.iut.ac.ir/article-1-728-en.html

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

[ DOR: 20.1001.1.24763594.1386.11.41.7.9 ]

VAP sl / (AN oS 5 o/ g5k Jla/ oamb b 5 (6555108 053 5 p ke

7080
[counts] 4

6008

Ap horizon

3000 4
K55
T n
2080 S
] K25
1008 -
1 NT
8 . o ——— S L e o mn
[ 5 18 15 28 25 [°2061 38

Sl Sl ) 53 el 5l el s glaaY 09,5 @ eewly 2509 F1 0 Sk 4 sl Sl S LY USS

5 SL el 4ol gy A3l o el Fo 5l iy W
s S e el i (s SBE iy e
ol 45 S35 olS iy 358 4 oges GBlas! s S
O Bl DU sl e b e 30l sl ol (65, S
B 53 L ol e SN 5 LS 5 W sed Ges
e oy Sladi so (5| XRD (glacy amslis a3 o 0L
5 S Gt S ooyl ol b 4Y Sl e
53 0 S 5 LYo el () ey S
SO i b S ey ey bl b aslis
bl by e s ey 40 sas s 45 b s sls 0l |,
Gl Sl 4 e Y (gl h s S CiS o
S 28 g G S S0 cinls DL 1 (b el
Ao GO el 2 2 35 SAST (8 256 VYO
ol 15 LS 5 iS5 oS e ol 53 sl o el
sl 58 ()5 5 oyl b elie Ly, (7 IS2)5 5
sl
SLa e 45 305 QLS s oy B slly S )
sofe ¥l osara B S5 S Cod glass
Sl 63k oS Sl (e Bl Yo—Ae (6 S 50 U
o S gl S ol il el Gl ey
S SES S S Sl 5l geS Cile 4 s oS

oMLi_» ﬂl_s wﬁ‘)‘ 6uw‘) DL M@W‘)L«\i& g_)‘if“'“s

b 3l DLl e D33l Aoy T e 53 S
sy K e s 5 e e 80 B (Gl ot Ol
et ety Ol o L] sy J e s G0 Sl
sl S K S Ol Sl ke Y 3 ok
0SS 53 Jse (BLe O/AA 5 VIOF /08 LS Sa 45 s
4S il bl b s 8l el S Ole 0 2 23
S gl o=Fo N 5 ud dasde St ladisal ¢l
Lo e CiS s S ol golulds gla )y
ol e B S Olgee ey BRI 3
Il 53 S els s g el S Ol e 2L
2ls Ol (g Radiar SRl 5 Sl 4l S
B B SRS Sy ST
Ot ol S e ly ol caallln 3550 e s
dns o LS 4Gl (Y JSCDsls DL T e 3 (5)l3 s
ety S el 48 Sl 0 e ilie a3 oS
Sl 7 el L) S i (3L JMae g by pf 55
Sl SL Glas! e Ol 4 alimle axlllas 3,50 (Blas
33d 5 (Suls pme V] 50 Calsie GlallS C Sl
by el S 53 OS] ) (Y Sl DL 1)
Slaas sas gl oS G lis, b alis 50 cilses Slasl 5o oy
Gas 5 oS al, S s 4 el ol 3 A5 alamSle S

S 3y 3400 1S b lagas S Glaads, i e O 3,4

AF


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.7.9
https://jstnar.iut.ac.ir/article-1-728-en.html

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

[ DOR: 20.1001.1.24763594.1386.11.41.7.9 ]

...,;rygcﬁﬁﬂwduw‘,ou&:&,;olﬂ

&\H‘b&b@ Jaj.vja S.Mw:'“. LS L ,y‘ﬂ B PR v
4-’3;;.5).5)65)) nJ_J:Jﬁg.\:.J.laL..w\ JJG duu‘) Q‘ﬂ
5 ety a5 Ol (1 Jsdi)s s ) CEC 530
SlasSl 6l 53 (D aldS 5 55 o ol aly 21530

250 SIS o Olnl 55 0 b

S S 4ot

oS Vb aile y S bug il adid o8 e
o Lo ol b bl cnl & ety 555 2l 3l ps
el MR el Dslms 5o S 05 5 St 5 5L
sl 53 Bl ol e Y s i S Ll LG
ot el il L (e S AS s 08 e YA VL B
i Slsssesls auly 558 SUs ol S1aS sls ol
Rl Lot Cotd S g el nl Sl Glodes i
oS Sl i 1B S a5 0T ) s s
il e 3 S 515 olS eslizul 550 Ll e 5 ekile L
o L el glas S 4 S olS ol ple S 5 3
b g 03l L S L5 o LI ol IS S
SLS Sl el 4 el K ol ol 4l e s
55 sl s S s 0f o td w1 el
5 obal ST Gk 51 Gl e SIS s s S
Osls 1,5 L hbesl ol @l Ll by e ool Dlise
Ladssns 035 o0 & 5 S s adS Ol 55 nilsy
RS P T v] EPCH P W W RN LA PR | BN
Lyedad oay58l St a4y ol 5 Dosoas el (las e
o 55 O 51 (5 meS Olsmpe Ladab bl sl 2018
bl G S S s LI ey sl SIS i s e
Soee ol law s ko Sl s ol gl ey d e 51 5L
23 ey Sledd s gl ey ol 0313 LI5S
o=l 02 2 4l e )y LSS s il sl
Sl L LS s aly o Oljse 3 S e g
23l a5l Sl CBC

AY

gw&;}uuﬁmgwuawwgﬂ@
(o) OLSan 5 b b 2l i g 2y 5 Sl
ey S Ol S AO1S 503 (F) bS5 sy e
Ll L oSS s s sla S g5 2 edle s s
A8 Sl sl gy sl s aly O Sl sk Sl
Sl b s JalesT ol 53 .(04) syl [Saes 55 S pH
Ol 4t 3 O S Ly s il sy il
3O b oS e (F daidr) S35 D se s 20
LS 5 Al 5 (1) wldS 5 5 e (YA) ) S
G Loy o g5 sl S ol 0 2158 55 (Vo)
S et o Sy mie Cile 4 bles 4dS s S o
Jsa)ln oy elale (Ll 4 by e o 1 )
s basly S e S Ko sl ple B
s ke pall )y S 5ad 3 (e T 5 T Glas]
e s L) 53 S Rl 5 a0l Slaal
OLS 5 Bl 4 Llg e oS Cl a6 S
Sl cmles 5 Ll ol 5 Jlosle 5 oSt S5 s
b O b ) slaal¥ s il o
o g el S Sl e 53 (Ve) Ol
Sis 5 s sed GlS LSS nl Sl S 0o U
LS O Yo Sl ey ey Copslma 3 laey 5 S 05 S
S o Gl s el s B S e e
23 et S el e 4 (o35> B osls 5 S
Lol SKan Sl ol (Y ISK8) 358 0 Sos 5 L 20
S s S gl e slad 0l a4 ol 25d
Sl GBS A GlallSe o s Ol pds 5 el
J= osban Al b ol el 58 bg e il S0
OF) Col s & OV Rias sy ol o s
CoiS o ) XRD LacSy 55 45 63575 L
Sl Olge as Bl LB sla S sy S 5 sl
3Ly sl Sbt 53 (sl by o Ol S5 A3 G

o ol LB el i s 6l ol oS sl 0L


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.7.9
https://jstnar.iut.ac.ir/article-1-728-en.html

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

[ DOR: 20.1001.1.24763594.1386.11.41.7.9 ]

VAP sl / (AN oS 5 o/ g5k Jla/ oamb b 5 (6555108 053 5 p ke

oalaul 3,40 cLA

S1sal O e dogd o835 s b A8 e 3L L slacS 53 el (5l Ol NYVe g lsl L

e S a3, Shoe CuS 5 CoaS (S5 52 ey Slp 38 il - gla Sl eslinad 36 ATVA = 0l e Y
FEUTY o ol o (05,8 s 5 CoiS A

X5 LYY i Ol A3 mbos AUl Slan Ol 53 S8 A Blos gy IYPY L0 ol Y

3 SFS e Gbls glasl 5l golad o Sy (Sl L 6‘-‘\5}-:) J ;'-W’L‘-' Cads NTAe lds £ E o e ¥
AT=VA0 b s 5 (5303158 058 5 psbe Ol nl Sl

CiS o) o5 2l ploand 5558 Dleo st 5l S Ol as L1 TAY e op 3Bl e e S O
NAY=VE0 (VDVA laal O e dgd o821 (6555 sade doms Ol 55 cad i adles Sy (Lol 5 S

SIS g i S S o Sl 3 by Sl 355 5 08 w4 S ol 5 St JuST IYVE L el F
NP LY amior Qlin) ol Cda S 5 S8 (55,3LS Olids o lsl Sl

MO=FVONY (55,55LES psle alomn Ol (sl 5 (Sl GlacSl= 51 5 5 )3 il o anlllae AYOA .- (2, Y

Ly OF (S50 e acslllan 5 ;S5 5 odid 2SS 3 oly oS b b anlie A YVe L ol o z Obsb A
5ol hasn s hisel peme Slaal Oles Agd oK1 tasn b 1S Ok Ol 53 eSOl anl 3

sl

9. Arifin, H. F. and K. H. Tan. 1973. Potassium fixation and reconstitution of micaceous strctures in soils. Soil Sci.
116: 31-35.

10. Bouabid, R., M. Badraoui and P. R. Bloom. 1991. Potassium fixation and charge characteristics of soil clays. Soil
Sci. Soc. of Am. J. 55: 1493-1498.

11. Chapman, H. D. 1965. Cation exchange capacity. PP. 891-901. In: C.A. Black (Ed.), Methods of Soil Analysis. Part
2, Amarican Socity of Agronomy, Madison, WI.

12.Day, P. R. 1965. Particle fractionation and particle —size analysis. PP. 545-567. In: C.A. Black(Ed.), Methods of
Soil Analysis. Part 2. Amarican Socity of Agronomy, Madison, WI.

13. Fanning, D. S., V. Z. Keramidas and M. A. El-Desoky. 1995. Micas. PP. 551-634. In: Dixon, J.B. and S.B. Weed.
(Eds.), Minerals in Soil Environments. Second edition, Soil Science Society of America, Madison, WI.

14. Ghorayshi, M. 1988. Potassium reactions in three Swedish soils under intensive cropping as related to clay
mineralogy. Ph.D. Thesis, Swedish University of Agricultural Sciences, Uppsala, Sweden.

15.Grim, R. E. 1968. Clay Mineralogy. PP. 220-222. International Series in Earth and Planetary Sciences. McGraw-
Hill, New York.

16. Hartemink, A. E. 1997. Soil fertility decline in some major soil groupings under permanent cropping in Tanga
Region, Tanzania. Geoderma 15:215-229.

17.Jackson, M. L. 1975. Soil chemical analysis-advanced course. University of Wisconsin, College of Agriculture,
Department Of Soils, Madison, WI.

18. Kittrick, J. A. and E. W. Hope. 1963. A procedure for the particle- size separation of soils for x-ray diffraction
analysis. Soil Sci. 96:312-325.

19.Lee, B.D., S.K. Sears, R.C. Graham, C. Amrhein and H. Vali." 2003. Secondary Mineral Genesis from Chlorite and
Serpentine in an Ultramafic Soil Toposequence. Soil Sci. Soc. of Am. J. 67: 1309-1317.

20. Malavolta, E. 1985. Potassium status of tropical and subtropical region soils. P. 284 In: Potassium in Agriculture.
Madison, WI.

21.Malavolta, E. 1994. Nutrient and fertilizer management in sugarcane. International Potash Institute, Bulletin 14.

22.Martin, H. W. and D. L. Spark. 1996. On the behavior of nonexchangeable potassium in soils. /n: J. M. Bartels.
(Ed.), Methods of Soil Analysis. Part 3, Madison, W1.

23.Mehra, O. P. and M. L. Jackson. 1960. Iron oxide removal from soils and clays by a ditionite citrate system with
sodium bicarbonate. Clays and Clay Min. 7: 317-327.

24. Mengel, K. and B. Rahmatullah. 1994. Exploitation of potassium by various crop species from primary minerals in

A


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.7.9
https://jstnar.iut.ac.ir/article-1-728-en.html

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

[ DOR: 20.1001.1.24763594.1386.11.41.7.9 ]

...,;rngﬁs,{wéuw,om&.&,;uﬂ

soils rich in micas. Biol. and Fertil. of Soils 17:75-79.

25.Mengel, K. and E. A. Kirkby. 1980. Potassium in crop production. Adv. in Agron. 33:59-110.

26. Moritsuka, N., J. Yanai and T. Kosaki. 2002. Depletion of non-exchangable potassium in the maize rhizosphere and
its possible releasing processes. 17™ World Congress of Soil Science. Bangkok, Thailand, Paper No 2233:1-10.

27.Mgberg, J. P. and J. Dissing Nilson. 1983. Mineralogical changes in soils used for potassium-depletion experiments
for some years in pots and in field. Acta Agric. Scandinavica 33: 21-27.

28.Munn, D. A. and E. O. McLean. 1975. Soil potassium relationships as indicated by solution equilibrations and plant
uptake. Soil Sci. Soc. Am. Proc. 39:1072-1076.

29.Munson, R. D. and W. L. Nelson. 1963. Movements of potassium in soils. J. Agric. and Food Chem. 11: 193-201.

30.Neaman, A. and A. Singer. 2004. The effects of palygorskite on chemical and physico-chimical properties of soils:
review. Geoderma 123(3-4):297-303.

31.0Ik, D. C. and K. G. Cassman. 1995. Reduction of potassium by two humic acid fractions in vermiclitic soils. Soil
Sci. Soc. of Am. J. 59:1250-1258 .

32.Pletsch, T., L. Daoudi, H. Chamley, J. F. Deconinck and M. Charroud. 1996. Palaecogeographic controls on
palygorskite occurrence in Mid-Cretaceous sedements of Morocco and adjacent basins. Clay Miner. 31: 403-416.

33. Rahmatullah, B., Z. Shaikh, M. A. Gill, and M. Salim. 1994. Bioavailable potassium in riverbed sediments and
release of interlayer potassium in irrigated arid soils. Soil Use and Manag. 10: 43-46.

34. SAS Institute. 1993. SAS User’S Guide : Statistics SAS Institute, Cary, NC.

35.Scott, A. D. and S. J. Smith. 1966. Susceptibility of interlayer potassium in micas to exchange with sodium. Clays
and Clay Min. 14: 69-81.

36. Soil survay staff. 1999. Soil Taxonomy. Second edition. No. 436. USDA.

37. Wilson, M. J. 1999. The origin and formation of clay minerals in soils: past, present and future prespectives. Clay
Min. 34: 7-25.

AQq


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.7.9
https://jstnar.iut.ac.ir/article-1-728-en.html
http://www.tcpdf.org

