[ Downloaded from jcpp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22518517.1379.4.1.4.2 ]

\\‘Vq JLG'E/ d-31°)\"“:"/f)"€’~,-‘u’-/‘{‘;‘.“bcu3 65)3‘.:.:5;)}15‘,().\9

-

ol éufﬁbguéﬂ.gra‘,ﬁ»b:ow—%dw
Ot S 51 goldas jo S Oleo g L

Yl s pemme 5 ' gy e LS e

s k4

Sl gl iz nl OT (sla 200yl 5 (QN) ok 0 oS’ (sa iowin 5l o0linl (ST el Sty gt SB35 51 S
bl )l g izt 5 Ol Jbods 5 (5550 dibite sSE 51 sl sl O (slajzal,b 93,57 coss 45 5 QN slo pmie (=
S shyls Sl b ST o 5l gladipei 5 288 plonil S0 5, 5 S sla iy 5l i b ,:.u sla,zalyl
('MLJ Codled Cod 31 sl Ol 4 (AK) JJimJ.:r...uLa cdile o g ot oA..;LaJd.:LoAJUJLa..a(AR) b colles

e o e O (gl pialyly g ey ST o 51 QL (slo povin coual s 4 MBI 51 03linal 4,;;‘;).?,,/4;/

38 ot ST (slo S 51 pans 5 QN (sl 201yl oy (Ko on
Ky 5 AK® PBCK AR sla salyb 5 51 Js ool 0L b @te 3 odd 3,08 dyeme S5 costal s 4 QN sloioein
-b-djn-—‘ L‘ °/01”Y [y °/° o w_o(AR J.:LQ_J JL:-J.: r...wf._» g.,....“.t_lwu W el it L&JL’-U—_:JAL’J Jhu‘jw

1 #/¢ (mmol kg=") /mmol L™")/" Lusea L VE/F 6 ¥/F oo (PBCK) ity S8t b /T (mmot L) Bz
o/o VY e (Ky) sl L5 s by 5 0/YO CmOL KE™" Lo gi b o VIV G 0/0 0V 5 (AK) Usls o6 Sl ol
J/;‘,”‘;..Ar@ﬂuﬂm&uuwij/l‘;uﬂ,uw‘,{“r@ aeflbe .o g piza co /1 CMOIL kg™ u..(«(..eb o/OOo [y
2AK° Ot R 3 (T=2°/A%) Jslona b LAR® 5 @=2/V%) I el 0 L LAR® (x=2/98)CEC ;4 PBCK o
SLaSLE (o lond 5K b Slooguast o 3L 5 pli Jobs 4 b3S odalia (T=0/V4) (5,05 0 (Ko oa o Jobs ool It
255 Yo QN (sl 2yl 5 ST Sls poas oy (Ko o s ok dnlllne

Sl — s'-‘:-afcr-_-_«db, 1‘54,‘15‘5\.&03‘3

Aadas
25 el s S oS 5 s 5 S Qo ('J«.Jy'T Oloaal o g 45 05 (5,5 051 Sl p:-w‘-“d BIEvE
r\qu"db):ng.ﬁw‘ﬁé;)l}wum‘J)ynﬂj J)GMLQ'W_’L’JL_)_}“S]JJ‘;&J)u‘)_&MUJL"JJ&

Q‘Ju;.h ‘:«-:—ul (;l&ﬁutg.i}b &(5))_51.:5 eJS.:Jl: cwudb- )LV.)L:.M" \
C)Lej_.;‘ gt oK.f.}b s&jJJLfSeM‘J cuwugfb- sty

v


https://dor.isc.ac/dor/20.1001.1.22518517.1379.4.1.4.2
https://jcpp.iut.ac.ir/article-1-123-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22518517.1379.4.1.4.2 ]

Q

AK, meq/t-

VYA e/ dotoled ] gyl dlar/ gk e 5 (55,0135 058 5 p5le

AAK)

AR = PBC*

AK® =t AR

K ak

= ARK, (molesl!iter)w
{ 1%a oMq

(I (Q) Sds - S G pre gmia N JSS

AU b B L Qs ya s oand o = PBCK
S ol o 53l
SHIQN pois gla el 5550 55 (Slite Sla s
ottt Clar gl Jovs 4l ol oS o ek
obaml Qlar gl s 4y a2 i 5 (0) el
o gla e (14 5 0) ol o a3l s sy
S 52 il oo (0) T glarly sl 41 b 2o ool
sl ST gl sl Jome 4 ol Ol Gla Joee &S
3 5 gm0l o oy 3 | g2 S LaISn T (gl S gl Joeo 5 s
oS Jlm 55 OLSG AR il b cilides glaSs-.(V4 5 Y)
& gl Sy U5 00 b o o oS sy 41 ol
AR® Wl 5 o LS 0 S5 Ojle 4 I AR ol ozl
sl axsls 3 slize S1a0LES palsy SAdn s 0Ly
U alin 55 0L peliy (6l 55202 25515 AK
AK® (VU polis a8 g5 4 el oo Jols ulsy
23 el S J gl 55 el 5t 00S syl sdzasolis
2 AK® slie o sl s (YY) slend 5 Silntin, b o)
Sliul b ol (g 80 slas pulsy Hlie o (b 55 Gl
e i 5 33l 5 45 o 5 ol S5 g sl
6 5 a5 cp g5l ol s s 43 03 (6,55l el
Sldie a0 Sslas ot o AK® e 51 5 A slabae

oy S p gyl il G395 (1) Olginsl Olawl 53 048
Slaiay 5w S5 pealy 5 xSeslas ) e
azls o Qlor el b (650 (St S )bas K
sy e a8 Gl S 5 22 GS L s wnd
L el 5l ool Dlde sy Qo polazsl adl e
pn 55 4w b o S =l ol 53 Vb 635
33 g el 01 3 pidms ap gui gl Sl b (5550 5las
ot iz S J2 V5 51 5 Wzl 35 50 0l 1)
oS Joall Ko 3 cp g gl Slaal b ok (5805l pomily
el Sl 53 .(18) ol ST ol 55 aulyy glas S
@l 650 s oty 03 51y i laid
GBS 5l 2o S s canly 38 4 ol 5L b))
31 oslizal Gigy 4 O g5 g oo 31 4 ol fus 4 0Se
oo 55 (0) 35 )L oy sna + S el Jols Lals
3 P ety o iy oo 5 Gl 25 (V0) S
ol (Q) ol = oS sl 45 s S G yne I hos
PR IRUTI SO S M PR N USRI K S P IRE PRWIE
¥) e 1,18 & S aslizad BB ety Copnd s i 5
adaly Jgome Cumd s (Y 3N OVF AY Vo AV F O
ol s 03l QLI S s r..ML, (QN) ©oos — cuaS
5 ks adimsdlts 5 (Q) e Jole AK (S8 ol 5o
Jole ARF eI (ARK) s ole s U ol Jomilsy
) sl gdld Sy (1) Sk

____ak___) ]

k.—
AR"=( )./o

(aCa+aMg

el sty odlad o 5 waMg s aca @k Uy ol

Pomrp bl SB Jols I sl 03 5

150U b 5L el e 31 il = AKC

ol il 3 sy lleh S = AR

Sl Jors 3 el Qldor by i ) et LS = Ky
> 5 g 00wl I3l BB das lsy 5 ¢ solazs

1. Labile 2. Planar surfaces 3. Edge sites

4. Wedge sites

¥


https://dor.isc.ac/dor/20.1001.1.22518517.1379.4.1.4.2
https://jcpp.iut.ac.ir/article-1-123-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22518517.1379.4.1.4.2 ]

by aidu;..bgj:ﬁﬁ,r,»t%ou_ CocaS S

0 Las0LES By (o jae 5 oS (slo0 2 b lty 0 Jobs

3% O el snmsglisa 5o Jols o pilS Hluis

Al o sl

ool YU ol 0050 L

[ExK]=[-/0E, ycat -/0Ecvmyl Ko [*]
)/

-(ag)/(ac, +ap,
Loy

[BxK]= AR". K. [-/0E, yc, + /0B, ypp,] &

«SisliS sl aS L5 5 fa s 55 0y
¥ dolee kil o [BxK]<<[+/0B, yc,+ /0, y,]
OT)MS‘;J.:A:.B;JEJ;JL;«J:M&J_C)I):.;A.g.ulju_a
s i i W ARF ey e L [BK]
o 5 e sl O o KGIB, ve, + /0B, vl
o 3 [BxK] sl lty 5ltie oy 10 8 adatly il
sladasly 5,85 5 3b 4 (ARY) Sl J ylove )3 ppuslsy el
S 5op ol sCEC 5 f aaly g b ool Jl 55 Jos

20l> CCEC=[+/0E, yc,+ +/0B; yy]

[ BxK] /CEC=K. AR (0]
L
EPP = \.. xKg.AR" %]

'J“:Lf‘j“ ‘;JL.J r.:mkg: Ju\d)é EPP 45
%OT)‘J&J}JMARKJ{‘)Y délauu;).b_))fl

8 [ BxK] /8 AR*=Kg [ +/OE, yc,+ /0B, vy, |IV]
5 ol i (85,51 SBSE 5k 53 Oz

s 0l e by V adaly 1 ool 526 CEC &y e [ByK]

g gy e

fo

b 525 G 3 ety polaisl ol sla Joma e
W15 oo N FYA plai by p gyl O g1 ol 0 ol
e e foe 52 AMYYAT plad U poalsy O g el
5t GBS LS ol g 5 wpd el oz
3 e b 5 sy cp s gl il (25 (5o S
(V8) K8 a0 50 OF gadly e

ils 455 ol (Sl 051l Ul edemsplis PBCK
b o (R 503 90 ST J gloes o sl 51 gl Ol
Ol 0a2a30Ls YU PBCE Y jane sl azsls Ls,f CEC
o2l (8l 08 Sl 0l 5 010305 (SPBCE 5 oS 55
oy (5las 583 55U @9, 5 oS 5L, s el
TY)

oy IS U S ool Jol o 0l gty S ol an
0 g5 yme olS iy dhomn s 4 Odor sl cpemilry O a3
i) Sl S o 55 42 45 e as ol o
w3 S 513 eslizul 5y g0 olS b 4 il idr ony
Sydd Y WS J gl 5o el s N Dl el )le
() SB s ol 550 5Ll p0 5 cpemlty 5,34
ey QN Lghu;,g.o,'lﬂ._.i:.w SO RUIR R LIN R
3o 45 oty QUL (6la simin 45l s 4 ] o s
0,5y 35 g0 53 uond 0335 a5 paned oia ol 53 U pana
P dgernspb LSSl Slopas o iy,
ROW R, I PYER N FPRRC AN 25 KU IR SR

S o gn + ool S) = pemmsliy  F5r 93 oS Sl
S el patuon sdias0lis o s (it pedS O )le
«(0) 3,5 o A3 Gy 65 Olgie wly gz g oS
Q) b 55 e 4 0lg ool 0 8 alolaa

KG= [EXK] [(aCa+aMg)°/°:] / ["/OEX YCa [Y]

++/0E, YMg] (ay)

Sl 058 Ss5E dsls i S o o K w5 o8


https://dor.isc.ac/dor/20.1001.1.22518517.1379.4.1.4.2
https://jcpp.iut.ac.ir/article-1-123-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22518517.1379.4.1.4.2 ]

VYA le / dotoyled /gl s/ oned a5 (55,0188 055 5 psle

sL5 e & ‘,51“;'-" il s S 0 CEC ;5 dsls
4S5 By Shph S L F R 5 il Al

() A5 ez S iy Y pladly (Sealys sa 3 ol cald
Ol 53 ol sl 45 31 ealizul s ¢l sladl
o) Al oa GRalsil 4y 55 O O e 5l 5 0l 7 e
el S5 3l S (53 ol cans 3 28T w0
s Bda UGS ol skt iy ol (6555
oo s b O (sla jably Bl 5 elsy QAL sl e
el Ol ot 5 (5350 diain (G S5 3l (g3luad o S

Ll

L fys gl
Slaes 53 (ra Slo Yo b ja0) (oo Sl i paiea3
5 Gk s Jownylgar Olginal glaoliul 5 S S
S 31 gB 55 00 K 5l e S a3 S Ot ORS
— ot bl b bl eldl gl 0650 s 53 SIS
55 S S cglion cbls pldl 8 gladi yod 55 ile
() S ooy b ST 3L (1Y) gt 8 slao e
b 338 ol a8 (1Y) 5 alesT 2y b ool
ol:..,,luzj)t{dbL;r.,ng,pHﬂ):ﬁ.uo&muz,)
ey ot 1238 end (W) Y 5o S s gl
1) 42 5,8l Yo Ky Kyt b ol

A Gl el Q1 Gl sove o ol ¥ SleAb
JWQ&ATOZMTM:A{J{}CJJQ‘SB&,«J
) pamliy CBls oS (S 2 1S 5) ppndS Y 50 [0 0 X
wIh o fF oY o]V o 5 o 6T 53 (i 418
JUNPR PRI TP PURTYTS JUN W L SR ARV 4
loos yo celu 33 us 4 5 LS LSS 50 50) S
05,5 5 gus Bl 31 ey A 03ls OLST YA4ENK
Ay iy s Ay 4l 52 593 Yo oo 53 O gredlon o
oKans dhowy 40 S o jluae (BC) S50 culis L

PBC*=(CEC).K, [A]

el AL b B ey (Frps abinailis il ol
il e Sl (CEC) 58 als oS 5 (PBCY)

o 4 Sal it (S 55 el Jolas glac )l
QN Ll gy ey 0 b 5 ¢ (Snlya o5 dslas J gl 028
LS i Sl Ji () ol 0us aalllas
5 U 5 el 3 g Silaes 5 S ol S
s S Jlole jlie e VU Sosps (YY) &
eiye Sal sS4 Ca-Na 5 Ca-Mg Jsls laculs
a0 plost aslllas 53 .05 S odalin 2ST5m 2 sk g
5 pebiy el o (1 0) OLISan 5 SISl s
by S SN eole e 3 cow T as (bl
a5 50 YU Jlesle b gaS1s 55 like ol 45 (5550
oo ctalllan ol ps al 03 oS T osla b glaS's 5 of
ial5-81 PBCK Ll ods CEC al53l e T ool
el 00l OLES ()13 Sme

a1 5l (g5 5uma slies ;3 CEC 5 PBCK - abal,
doly (A Y) bl 5 e andlze 5o cond sad odaline Jdme
45 .45 s0alie BPP 5 AR®, oy 5 CEC 5 PBCK u,) s
o ol el o o (YY) OLISen 5 55l anlls
il ity Cdr i 5 ol e 5 S e
s 4 0d3 plol anfllan s o odys S odaline s
Gl s ol Kol gbSs 55 () OhiSen 5 JLSI!
ol o abaly i e <28l 3 g 5 CEC 5 PBCE oy
caxllas ol 53 3505 Jls_siame CEC L PBCK 5 s
e 5 CEC s fuols Jlis ;s PBCE oo
o 4 S35 O (Srspd gy 4 A sy S
S Jilas sams0lis el > CEC 5 PBCE oy Sres
o} 3 sl e CEC 5 PBCK Lalyy 1 copudS ol
iy o ol 3 o O e w PBCR &S 3 g canlllae

1. Vanselo exchange coefficient

\t4


https://dor.isc.ac/dor/20.1001.1.22518517.1379.4.1.4.2
https://jcpp.iut.ac.ir/article-1-123-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22518517.1379.4.1.4.2 ]

e 01 5o al )y (Ko o0 5 oreolly D = CoraS e

s oy ol ARF (VL palie 5 5 e b g0 &
sl Ky 5 AK® PBCK AR® e i 51 s e
Conds Sbles a8 0058 o sdaliie LS G 0L
(¥ Jgdor) sl LS il 55 ppesly o 5lize
Gy 4S5 AR® olas o s sy ol s
Ot gl bl o S 53 0Lt ppuliy ol s
e oY (mmol L) 7® &l e L o /0¥Y=0/0 00
AR® jlaie of dslas damyp 5L (Y o)
ol il S ¢ ol iy e Jols e 3B s
vl anllla oS5 55,0l g0 0 B Usls ol 5 35518
sdalie V St 55 0l o it s A S 53 AR® o 5o
s CBC sl s 4 o S o (Y sdr) 355 0
3 S o o P peel e 03 VU i ea 5 oy
el jlaie 5 CBC 2l b ok Sl s 50500 5!
(AR®) Jslas Jlm 3 pomlty lad o ¢ oz Jols
ol i 03 sl o Yozt o8 il 1 i RApS
042 AR® 35 K05 s S 538l o S ol 100 56
;,u;_,, o by e 5 58 dsls uu"\a;f).l.w
035 YUA ST 55 Jols 6 s sl ke T o
ol 3 AR rals o el ol aS o Jols poailsy Lo 2 AA)
O sl oo oF Asles 4 a5 L (YU pde) sl o S
ol 4z STl axals s gy lidaly Jols ulyy 5 AR
Jsder) s YU O Spd i 30 3 g alaily
oo g 35 5 ST g5 Yozt O Js oS o
w3 g axlllas 5 50 S S5l 5 ploand (S5
el 008 5 U5 iyl laie 55 (63b 5 Ol iy sy 45
(BPP) ol sl s 33 iy i 45 403 go OLES 5 ol
Al 4l s gy (sledady 55 ARY ol bl e
ey b o 0038 g0 s dalin ¥ i 3 45 sboles
oV (Srgpn s s o sine gladaily AR® 5 ol

EDTA L 035 525 alous s 4 Ca+ Mg clals i ol
dﬁfo}‘x‘w"rﬁ&jﬁw‘fjjngMJ
LA

23 ety Slle Ol 51 (AK) Jols el 53 i
Lﬁiﬁj J}cj_éj o Lsﬁ_fn)U_J\ECJ‘ oalan il L_..J(l)
O3 b ol s a5 S duloe (V) = o [0 \WEC
el o8 O s dlons | 05 slas 3l aalizad U R)
6‘.&(‘,..):.\.9}31:;11C1 dj,aJJ)‘ eolaul U (0 gy —n
b et (1) 2235 005 (CD) 032 2 (6 0 55 o311
al s 43 QN glo ably ARF Llis )3 AK o

MJ@UJ

Ny LS pberd 5 (S5 Oloo g Sl ole
cen Sl pads aals Lol sdd esls 0LES \ Jgder o FUS] 1590
peeedS S 5 T esle ¢y 5lie Al Sloas gaas nl 3
als e s wilite Sy GBS Ols 3 g oles
30V OYA-Yo 0 i, au  S5u9 e o) Slpas
Al e S p LS 55 0 S0F0-Fo

ools QLES Y Ui o andllas 5 40 S QN1 ls 2alyls

sl 5 (N5 Do pas Sl b il
3 P 12 ¢ o5 o glome sy s aials () Jsdx)
Ghlie 5 dilie & GlaSE o S5 Iols LilS
@ [AY=o[\Y o [YO—o /o0 i yd 4 5 035 s ke
Al e 0 S5kS 53 dge B YEV-Y 5 ¥ V-0 /9
b i S¥slae QM gl sai ¥ 5 ¥ (Y igla JS3
2553 bl gas dams e 0L ) 0l addllas slaSs
VB D) s go 0L |y e 53 0 S U yene S
ARK JAK abaly AR (S )5l ;5 45 (6, 5b 4 (Y0 5\ Y

1. Davis Equation

fv


https://dor.isc.ac/dor/20.1001.1.22518517.1379.4.1.4.2
https://jcpp.iut.ac.ir/article-1-123-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22518517.1379.4.1.4.2 ]

VWVA Sle / dslosled ] ool ] oneb @l 5 55,0185 0535 5 p ke

aadllans g0 GBS o land 5 S50 b S50 5 pan ) Jguar

o s o JT“L‘ eSOl S o)las EC pH Sl 45 g Joea o led
Jsles glal 50 gLl 8 St
(gkg™) (dsm™")
Ol
Y¥4 fra YAY A Y50 YA At 0159 58 0y \
OYA Yoo WY \V/e £Yo VA v/e cubsle Y
VY OOA Vo \Y/o fro VA v/0 Ul 8 ¥
Yy \PA fve V/A 0F e Y/A v/ ESWRL PR \
FAY fYo YoA  YV/O Flo A v/e ol 0
Solmt 5 Jows, g
YO YVY VY Y/ WO o /A v/o (83 ol g2 ca) 01 S 4
YV Y40 YOA v/e \aY o /4 v/Y (o 5.5) Sediddoln v
\ \fo YOO  \¥/0 TAD oA v/ (s Sl 3,)085 ) A
YO oro Vo wW/e YEO Ve V/e 5,8 g s q
Qo0 foo 40 YO/ o Yfo o/A v/Y GG eds e
oS
YOo Yo 10 Yoyo fo o[V YA a4 Sl 1B
Vv ovv NG f0/e Ve VA £/ Iesls \Y
¥Vo Qoo Ve oo YA/o VYO Vo gIv Shanl Y
YAD fVo YYo  v4/e Vo oA 710 e Sl Y
Yol YoO 0%e  ¥\/e 9o [0 ¥/A dasS$ VO
YoO-OYA\Fo—0OA Vo—04e V-¥0 fo—0Fo o[0-¥/Y ¥IA-VI0e Luals
YOF/0e  YVA/A  Y$E[Ve Yo[Oe Y&y \/Yo /Ne oSl

Sl gLaSTs 53 AR® Usles Jl 55 ol clad
) L\gir l

5 I =e JVPY) A ny sl Cews 4
s w3 e e (AR°=0/0 o YA4EPP-o /o o YVY¥
3 pedS g aomn 4 oS oty o o (YY) DL
(PAR) (sl e s 5 (BP) ol 5 s
PR AETYLYA) IRVESUNE SR VAU PRy | . I PN—
(BP=o/\Yf+0/o Y$PAR
AR® ailir (1) Sl 5 Sl S ol

2l b oA S5 53 AR® e o axllhas (glacSls s

oAb b S s 5 il J gl pnly SR o 56
S 5 aab oo Sl J dove ey Hluie oy 5
i bl 4 a5 L s b e oalie G055 e 5 S
Il 33 punlty e s 015 go (¥ Jsdor) el s
L cddly o QA b gad g b 2ably 51 (S oSdly ol
COF) by 5 5o 23,5 3550 Il poemilsy (6 S o310
s 5 (BPP) JoL5 sl Lo )3 s (613 sinn (St

A


https://dor.isc.ac/dor/20.1001.1.22518517.1379.4.1.4.2
https://jcpp.iut.ac.ir/article-1-123-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22518517.1379.4.1.4.2 ]

ol ;,Tdu,z.bgui:.ﬁr”wgou- KX S

axdlans ) po s S1E QN1 sl

Lo beend s S5 5l oan Y Jodr

k o o N é - 2
YPBC Y‘AR YIS( \AK r.:.mt:.l F:ML:”‘ ('.:.wt'.‘l' ﬂ\’.bs ML%M)J OJLQ.-.H

(mmol L'\z
01’0

St Sl D Sl s Sk

(mmol kg~ ') (mmol LYo . cmol kg™
Olgaws!
\Y/YA ofVe of[YeV o/AYY  ¥[\e o /Yy AN \Y/e Y/0o \
\\/AD ofo¥Y o/YEY  ofeBY  ¥/fe  offo  o/A\F  \F[D \Y/¥o Y
VA/YA AT 4 of¥\e offVe  E[VY o [VA AR VE/N 0/0e Y
v/vY ofYY¥ o/YY4  o/YOV  Y/¥o o[EA ofYo \Y/¢ Y/ \
£14A o[OY¥ o[TVE  o[YFS  f/\F o [A¥ /14 /Y V/0o 0
SokBu 5 Iyl
AIVY of099 o/ TAY oAV Y[tV o [TV o[AY VA /o AR §
AINO o[OYY o[OeY  o[FAA  ¥/¥O o [4Y o /Y0 \Y/D A v
\W/AY o000l o[ODe  ofoeV  F[FV o [OF ofo0 \# Y/0o
\0/5 o ofoqY o[EVV  o/V\FY¥  f/fY o/5Y o[\ \A/Y Y/fe q
\24A of oYV o/YAD  of/YAD  Y/YA offo ofol YE/V \/Ve Vo
oS
A8 AR ofo¥d o[e40  o/% oAV ofoV \$/0 o /YA )
\Y/Qe o[¥SA o[Y\F  offe¥ E/YA  o/AY  o/¥Y  YV/O Y/Ve VY
YV/40 o[YY'F ofeYY  o/VIV  Y/T) % ofYY Y8/ Y/4e \Y
V00 ofoVO o[YAY  o[A\V Y[\ offo YAR YV/O \/Qo \¥
A ofoYe o/\\ﬁ\ ofeed  Y/YO AT ofev VeV V/e \0
\TARRZZAN o/eod=/OYY o[oYY—o /B0 ofooV=o/VYV o[4=F[VY o/\¥=o/qY ofcDd-o/YD VV\-TF/Y o/VA-V/0 aals
\#/Ye ofYe offe  of/YO  ¥/YW  e[0d  o[AD  \A/De ¥/fe  pla
Jols 6 e sy Y 0L el Sl el
ey 05l (3L o b ¥ Jobs e 3 polyy cdlad s Y

S J glove 53 manlsy () b B 5 S5 L Ul5
oSlme U VB B EY e 0l Dl sl cnd
(Y Jsdar) Ll e \8/Y o (mmol kg™ ')/(mmol L")/
b b ot bV e S by wPBCR e o 5t
L 50 PBCK Jlutie o 508 88 Jlo 3 el 35518 Jsls
535S Iols by B o 50 sl 45 el 10 S 0

¥

o s Bine sy sl o fov (mmol L)/ 51 5,5
YAmOlL™)7 31 5 aailin 5 ¢y sla LS
ol bl 100 8 g0 ) SIS o sha o iy
A LS 3 (Y Jder) ol s 4 AR® ;e 54 ks

el o> S e gy sla SIS 4 5 el V0
51 i S PBCR L QN1 gl JS5 ot iy


https://dor.isc.ac/dor/20.1001.1.22518517.1379.4.1.4.2
https://jcpp.iut.ac.ir/article-1-123-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22518517.1379.4.1.4.2 ]

VYA lg [ ot o led ] pylemr dlar/ b e 5 (55,0088 055 5 p ke

AK (mmol kg')

AK (mmol kg )

ot

AK (mmol kg )

B /b \ \/o Y
-0 -1\s/0
AR (mmol L)
Yoo
\O F
yo
[+] 8 Y=- fiv- + WA X r= /485
vy \ \/o Y
L AR (mmol L)
. L ’
Yeor
O ﬂ)Lm;
O
Y=-¥FF+ SINX = -AVF
\-F
o Q
E 10 \ Mo y
b
AR (mmol L™')?

4.t

B> A adolea

Y= - A + WIYA X T= .Jaqf

AK (mmol kg_‘)

Y o,led

0N+ WA X r=/AYD

L

A

[ \ D Y

AR (mmol L)/

-
e
Y.
—~ 0
1
1-N))
=
3 -
E
E o
M
< .
-0
-\

¥ ooyl

== YIDY + YIV X r= AN

L L n 'l

1 \ \/b \

AR (mmol L)/

Olgine! S 1 galuss o ‘.._...»\.’:;,:QJ.:‘:— CoeS Jaily, Y S


https://dor.isc.ac/dor/20.1001.1.22518517.1379.4.1.4.2
https://jcpp.iut.ac.ir/article-1-123-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22518517.1379.4.1.4.2 ]

...\J. OT&L&J'LA‘JQ‘;:«{"AJw%QM— &::.ASC«»:.'J

b, .
§ e
T’; “I'ao oAbl b Ea
2 E,
= Y=~ NAV+ AVY X = -5 =)
= . E
S £
M M
< / <4
Nl \ Vo Y
-t AR (mmol L)+
B f )
F A GJLm.: S~
P A v
- B
V) ~4
- S
3 f £
= Y=- .y + \WAYX = /A g
E ~—
g
v 5
<
. 10 \ \D \
—\.
AR (mmol L-)-/e
QS F
’/\ f- P \o 0)\4..::
[} a0 ¢
kv
S Yt
g y
< v}  Y=-viAb+ VXX r= A0
M
<
\e
Y \ V0 Y
e

o

AR (mmol L™)®

Der
\:. o V OJL»:l
oz tae dales
vor
= - FIAA+ VI X F=./A¥4
Yo f
el
. /cﬁ?/a \ Vb ¥
=\ " —1y¢/0
AR (mmol L)
Dep
q ‘)L“‘:’
¥ f
v. b Y=- \f¥ s 20/ X F=+/AQF
Ye
\o
o 1 § bt}
-/ \ \/D Y
~Ye L

AR (mmol L ')

F R 53 il DU - oS Lyly, ¥ S
S 5 Jleayler slass-


https://dor.isc.ac/dor/20.1001.1.22518517.1379.4.1.4.2
https://jcpp.iut.ac.ir/article-1-123-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22518517.1379.4.1.4.2 ]

VA Llgr ] dil oyl [ gl ] ak e 5 (55,0W88 053 5 psle

AK (mmol kg )

AK (mmol kg )

Y

AK (mmo! kg

Y' r \\ DJLQ.-:
wl @ ol bl
=- A0+ AFX = <AM
Ve b
A -
o \ \/b Y
O F
AR (mmol L™)/°
).t
Y' r [y
[ \Y’ OJLW
0 b
v B> i alslas
ot Y=- YRY + YVA X r= A4t
. b Y Y
-OF
AR (mmol L)/
—\ -
YO0 oylad
O
Y=- a4 ¥/fr X = .AM
ve |
o b
’ .10 \ \ID Y
- . AR. (mmol L)+
—\» '

TYer Y les

wh Y=- FIE+ YA X T= AN

AK (mmol kg—\)

1 1 3
- > pe

<[ \ V0 Y
o AR (mmol L-1)-/e
=Y.
Yor . .
\T O)Lcau

Y=-\\Y + /DX r=./a9¢f

AK (mmol kg )

-OF
AR (mmol L™)/°

R &

IS (oSl (Galal 33 sl DS = oS By, ¥ JSS

oy


https://dor.isc.ac/dor/20.1001.1.22518517.1379.4.1.4.2
https://jcpp.iut.ac.ir/article-1-123-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22518517.1379.4.1.4.2 ]

ol OF sl gl Koy 2 3 el O = ConeS

adlas sy glaS L 5 0l Ol peis & sls 5osy s
Al s o /YO cmolkg™ S Kls L o /VYV—ofooy
L ity 0 g5 oo alim M ¥ Uk 53 45, sbobes
i b (s e alaily ols 6 Ol il 5 (ByK)
peliy Jold (Jols ponily ol 3 g0 0 VS (Rrson
o dar 3L 65,51 L a5 ewnlsy 5 Jols 6 oLl
ey 31 50 atan ol BB 0Ll ol e AL e
3 g ede 4l (Jola sy ol Rl s 5 ol
Shls &5 ola S8 0 o(Yo) 0,185 5 55l 5 (14) SN
oy e sl praly gl polasl Cdr 1l
4y 328 58 ol iy O 5 plad U gy el Oy gl
a2 AAL e oS polan sl Ol uly s
o (San 1 g5 ol ol s a3 05 (6 S0 lme il
5 L (AK®) Jobes JoS 0Ll pomley e 51 5t
2 <l (..:El 2@l s 4 i alllans) o srS
oty poliantl Gldor (gl Jome 31iias oy B (gln IS
53305 sls 0l s s 4 sl Syl ol sl
sl 05 AK® i

el 09,5 ;S 51 45 ((Ko) Jols Ji s prilsy
S osbas poulsy e 5l (Jols 6 olud elzy) S0l
of o Y g bl om s 4y 3 0 Sy ol Szl b0
Y Jsdr) 54 i ofYemol kg™ o Ske b 2/00 b
o 42 Jols 8 Ol sy 550 53 33 8 b les
3l (Rt oy Sla J ¢ 5 4 55 Dol LB s sl
sobazst Gl gl Joma b ola SIS Ghls 45 LSS s
b Vb G5 L okd Qdir ol iz St ey
O 03 e 53 Al el ol BB ol 4 oS e
2 Ky S5 ajle 4 b o 5t Ky Jltie oS
0k (555 05luae purniliy b 5 o33 sbse L bl
(YU adr) 3,10 Sl pme BLII Y e frﬁyj bl

6l zahl o b so p anlllas ol = 5l 4S5 bolea
sy b s bl S Slus pas I ol 5 Q1

oy

S sl S50 L QN (sl jzalyly sl ¥ Jpur

Holas (1) S 5
PBC = —\o/v+\/fy CEC o5
EK = o/¥f+1/-0 AR° o [ysEE
EPP = \/s0+A/Y AR® o [VOR*
SK = ofoV+o/f¥ AR® o JAQ ¥
AK® = —o [\ YA+ /24 E4K o [yq *#
Ky = o/\¥+e/v\ ByK o[01S
PBC = v-y/fv NK of\$1S
PBC = -\0/v+o/-4 C o[0\DS

YA s 93 )l e T
%0 gl )3 )l inn ed 1S
Jslos auly :SK

(i et ez :NK

oo Mia 1 C

CEC s PBCK ) 1L oA asbas aq 455 U 3l a3
o eodd aslla e glaSle s asl ansls 5y bls )l
sy se 0[5 oy b &)l sne Sauser CBC 5 PBCK
sdal s 4 Sorgpd oy 0355 558 (T Jsdr) o
o gast 53 345 sl s & Yt ¢ Jols 5 ol o
3¢ Kg 0355 @il amid 5o 5 b S plend 5558
sl ga) il oo S JTesle jlie s 3b5 @l et
M 5 o 5> s e pd e CEC aliil ety I
ko la ) 0313l 4 PBCK Oalil e 50 g ey
3 Al s 4 0 plosil andllas 55 (V) (2515 3]
3 hs3 SCEC (aliil o JT sl po mazms (1 0) 01500
B 5 jramr 4 Il 5 olti 0L (s s2ae a3l PBCK
5T"=0/8%) CBC 5 PBCK 1y VL, Koo s (1Y)
o3-S Lkl ST glaSs 5 (PBC=Y/44CEC-YA/V
(WA) ey 5 Solys o) OhSen 5 S J g 055 gl
A5 ,SS edabie bls,l o
Jols o oLl polsy s 0Lis (AK®) Ss0LS msly


https://dor.isc.ac/dor/20.1001.1.22518517.1379.4.1.4.2
https://jcpp.iut.ac.ir/article-1-123-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22518517.1379.4.1.4.2 ]

VWV Sle [ Jaloyled ] il dor/ prb plie 5 55,0188 055 5 psle

ool QAL (gla el b oo, S ool S (g 5 i sl b s Sl seas 5> sl Js @ g il el
e 355035 s F e Okl LS Slaopas o S Y S S5l 5 alonsd (558
L gls i b @lnlS olfllan jo g8 0 slgdy g plandl OLuSy Sloo pas L S 55 sl
oty o b plty Sl = oS glajlgad gl mably 53 4SS Sl pas 1, QL gl bl Ol
V b gy ol gy Ol b edel s 4 S¥slan 5 00 g or e oty o]
il s Flallle iy o g5 pn sleig 11 S0

oalazul )48 C’LA

Ol (635 50 diaia glacS 55 y3olS 4l g&&ury@dﬁaﬂl%wbgww Ol AV L e g S
Ol _zxs oEiils (il s )S 4aliobl .0lgasl

2. Alafift, M. A. 1996. Potassium potential and potential buffering capacity of Torripsamments in the United
Arab Emirates. Commun. Soil Sci. Plant Anal. 27: 27-36.

3. Al-Kanani, T., A. F. Mackenzi and G. J. Ross. 1984. Potassium status of some Quebec soils: K release by
nitric acid and sodium tetraphenylboron as related to particle size and mineralogy. Can. J. Soil Sci. 64:
99-106.

4. Al-Kanani, T., N. N. Bartakar and A. J. Hussien. 1991. Evaluation of potassium quantity-intensity
relationships in calcareous soils. Soil Sci. 151:167-173.

5. Beckett, P. H. T. 1964. Studies on soil potassium:The immediate Q/1 relations of labile potassium in the
soil. J. Soil Sci. 15: 9-23.

6. Beckett, P. H. T., B. Craig, M. H. M. Nadafy and J. P. Waston. 1966. Studies on soil potassium . V. The
stability of Q/1 relations. Plant Soil. 25: 435-455.

7. Beckett, P. H. T. and M. H. M. Nadafy. 1967. Studies on soil potassium. VIL. Potassium-calcium exchange
equilibria in soils. The location of non-specific (Gapon) and specific exchange sites. J. Soil Sci. 18:
263-281.

8. Evangelou, V. P. 1986. The influence of anions on potassium quantity-intensity relationships. Soil Sci. Soc.
Am. J. 50: 1182-1188.

9. Bvangelou, V. P. 1986. Evaluation of potassium quantity-intensity relationships by a computer model
employing the Gapon equation. Soil Sci. Soc. Am. J. 50: 58-62.

10. Evangelou, V. P., A. D. Karathanasis and R. L. Blevins. 1986. Effect of soil organic matter accumulation
on potassium and ammonium quantity-intensity relationships. Soil Sci. Am. J. 50: 378-382.

11. Gee, G. W. and J. W. Bauder. 1986. Particle size analysis In: A. Klute (Ed.), Methods of Soil Analysis.
Am. Soc. Agron. Inc., Madison, WL

12. Jimenez. C. and M. A. Parra. 1991. Potassium quantity-intensity relationships in calcareous vertisols and
inceptisol of southwestern Spain. Soil Sci. Soc. Am. J. 55: 985-989.

13. Lindsay, W. 1979. Chemical Equilibria in Soils. John Wiley and Sons, New York.

14. Lumbaranja, J. and V. P. Evangelou. 1992. Potassium quantity-intensity relationships in the presence and
absence of NH,;F for three Kentucky soils. Soil Sci. 154: 366-377.

15. Mathews, B. C. and P. H. T. Beckett. 1962. A new procedure for studying the release and fixation of K

oY


https://dor.isc.ac/dor/20.1001.1.22518517.1379.4.1.4.2
https://jcpp.iut.ac.ir/article-1-123-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-28 ]

...L{b?dhﬂb&@v&jmmtiom—%»sw

[ DOR: 20.1001.1.22518517.1379.4.1.4.2 ]

ions on soils. J. Agric. Sci. 58: 59-64.

16. Mengel, K. and E. A. Kirkby. 1980. Potassium in crop production. Adv. Agron. 35: 59-110.

17. Page. A. L., R. H. Miller and D. R. Keeney. 1982. Methods of Soil Analysis, Part 2. Chemical and
18. Rasnake, M. and W. Thomas. 1976. Potassium status of some alluvial soils in Kentucky. Soil Sci. Soc. Am.
19. Rich, C. I. and W. R. Black. 1964. Potassium exchange as affected by cation size, pH, and \mineral

20. Richard, J. E., T. E. Bates and S. C. Sheppard. 1988. Studies on the potassium supplying of southern

microbiological properties. ASA and SSSA.

Proc. 40: 883-887.

structure. Soil Sci. 47: 384-390.

Ontario soils, 1. Field and greenhouse experiment. Can. J. Soil Sci. 68: 183-197.

21. Salmon, R. C. 1964. Cation exchange reactions. J. Soil Sci. 15: 273-283.

22. Shaviv, A., S. V. Mattigod, P. F. Pratt and H. Joseph. 1985. Potassium exchange in five southern
23. Sparks, D. L. and W. C. Liebhardt. 1981. Effect of long-term lime and potassium application on

24. Vanbladel, R. and H. R. Cheyi. 1980. Thermodynamic study of calcium-sodium and calcium-magnesium

00

California soils with high potassium fixation capacity. Soil Sci. Soc. Am. J. 49: 1128-1133.

quantity-intensity relationships in sandy soil. Soil Sci. Soc. Am. J. 45: 786-790.

exchange in calcareous soils. Soil Sci. Soc. Am. J. 44: 938-942.


https://dor.isc.ac/dor/20.1001.1.22518517.1379.4.1.4.2
https://jcpp.iut.ac.ir/article-1-123-en.html
http://www.tcpdf.org

