[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

\YAL OL:'“"“;‘/CJLC’, AJW/V{JJL»/N@UAJ‘_;)'J"US oy‘gr‘,lﬁ

O 2 S glasd 5 (K5 pols S5 el Comdy (o
WS Slewl gla,ldlE s

\d&_g mrI L*e‘)& Ly doSes aw‘g‘gls S g Ugda‘jé f.ab

s S

3 e S 4505 65 Ao K 3l elital b IS Ol byl dls s O » S pland 5 (Kb ol S5 el Cands
ey g(K-NHfOAc)@cé-JYyQC‘,:J‘,»T Sl sy 4 gl il BB eoaly 238 515 gy 3550 OAS Ol 34Ul
aS sls oS WSS @L‘b MG 6,;5/0)“0‘ ui BL d"lﬁu r-:.*"b‘.j(K'HNOY‘) duf ,\J‘,»;ia_ &Sﬁﬁd-&«ﬂ‘ Ug..ajﬂb C‘f&.«‘ JJB
L) Joy e pH 5 Jien S ccdew slasiis Comar Slol 3 2585 5 00 b j S5 ol cd b 5 ) Comer SIol S 55
PH (s rl,_:,_':u,;‘ug;,.:d,xm ey 3 g Jbo ‘.:.UKSK- HNOy 3 K-NHYOAC 55 gl 5 5 (ls gme SaiS b 5 Ko
ey gloms ety AU cou r,:s,ai Slsl Ay 4 gl Sl JG sl (R, = V¥ ) ils 3 K-NHyOAce 5 JT oS
ML’% ﬁbwouk&ﬁ J.:«‘ %}chﬁr.:w“}!u ML:{: (R"a=~/VY **)C,..S,f)l} g;;}_ﬁ\s J:L:S C—-.:AJB}J:L; J.:LS,,':
(S35 o OAS 5 OF Llade aSsls 0L K-NHyOAc (glassls bl i Sr AR, =+/00 # ) cusls NA S chw e 9 Il
K-HNOrJK-NHfOAC uL;s",.;lS JDL:J &:13}2 U J‘J.E.A C;JL'»A‘,B 4.:?-‘3 BL ! i‘j} 4.:2.3}‘}.:1.3 uéj)-&'?d };”H'I oj‘,a- BL) °j’.’.J a
Cordy y5 s |16 r.;_u\:.;J_haj bl s, 5l Ao j5 PA/A suls cl:u‘ Cordy g el pcwl ol 4l §I fS

5&L~3}>.- kSgJ.Z_J.»\.:_u‘ A.L__.w} A C‘fn"_m‘“}_!u v._wd‘.l’a_ 5(}9}&10‘&.&‘ 41._.'..»‘9 4 C‘f::u‘“}iu v._wd‘.l’a_ ‘d}lm v.:.wt'i 6.\3.15 6\Aa3|3
IS Ol cpaly 43 b gy o laeraS aLdl i 0555 cpeelly 4 Bgr o SaraS Glol 3 55 sl el

s JSa SO Sl s OF el 5 L e il sline PR
Lelas (SUs 5l Ll 0 ol 5 03508 6Ll 5 Kos IS

L;LAC,MJJJK_\N)JJJU&;}}_? ‘QJ_QJJMQT

M)‘JJALSGJ,Q&:E;JW}Molcfm.)*?jSbuzxgbu)lij)bsm\‘ffw;m\

VA


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

\YAL OMJ/CJLR UM/V-G-;JL‘/N@L;‘Jd).JJuS Q}J‘gr‘,lﬁ

Ol gr S sl s i pl Sl |6 by
Ji.»l_u (K-HNOy) (Boiling nitric acid-extractable K)
Slestlw Jstls Sl aded gl sl oty 5 sl LG ol
Sl il 31 i Ol 5 Lald s 5 Sl 555
52 Bl S it glae i 5 JSS gle S mblpe 53 S
5 Sy LS la SLS sl Jlpdal 5 gbaaY
B PSP FOUE I S0 PR P VN SO
Lol 28 polie 53 (Jold 5 Joloms oonslty b aslie o sl
S placsls s Sl Kl e oS g 55 Vb
ol e Al e din LSGe 5 S 55 5l 58
s Al andls S el s 4 sl BBl
Sla Sls ,Ks 5 5,158 o 55 5 slasls s
Sl S oL 5 i B el e SIS
(£ YP)
idisee JSA 555 asees 93 (ol Dlallae O 5SU
Hlas Ols5 e ade O 1ol ol plomil Sb ol
5 (1) Jsdomn alty S BlE (L1500 50 anly 055 b s
Sl 3 e o)Ll (FF 5 YE OV) sl e 5 ol slsy
(rmliy e IS s Lol Sl eslizal Ly (P45 TA)
o gu w  d s LS (e 5 I sla S
3 el 4 Sl (S s aaly s sl
ol 35 3 ped oS la w5 SLs 10T il
DL B8 5 sl Jloes JISEN 55 S a4 0is 3L
o SlaSlS sl e glad 5 e L (ST
SL=0Y oy andllas 31 s (0) Olisl ((YA) 5,05 Ko
L gl ol oty 45 5l 0L 5528 Jled sl
Sl slasls sl M6 b aenly 5 psgel Sl
wlis oL 0 Glasls o cd olsrs alS
Sl Ay a5 S 2,8 sl () Ll
Jh 5o J s o5 iS55 slasl Il 51 LS
223 (.J [~—- o sll J o3linal 8 el gl sis

ébﬂ&ujjlﬁ(\‘) Sl Aa J'lfuiclaﬁﬁj

¥l e e jl%}\éujswgg}j)\m
ol sl e o3 Y B Y Sl STus Lo s
53 Jlsd el 503 ey IS IS 93 53 eyl
Slamtl paly Jolis o b o uly gl 55y St
el OF glaan¥ o 0l S b SIS sk sla SIS
el Il e 53 3 gm go iy 5 A 55 Slaz L
L 5 IS s 3 5 Dl W6 ol Jolt Ui ol
S5 50) Jsdome aely 5 s 5y S 5553 sl 2
S ol U s s aS St Sy s
(Y4) Al o (Ul 13 St (sladd 4l ls)l - shaw

e S ypol Sl ahs 4 45 Clr LB aly
s dsle 5l s ezl Fal Sbe I (K-NHOAY) oo
iy 4 olS 5L el 5o S U1 sl sl bt
LS ol fyemes Ay pl 3 Cesla S (gl 2
L oS Jols BB ley 35 o (S o311 ST 53 e
b g e e el Sl Sl sl SOl
g s e 5135 T slse 5 oy b e slasl
el 31 S ) OA) ol oslizal B olS (61 & g
s ool 3 s Sod K b5l L ol s o
S GLaS L s i e ol Sl Gl 51 el S
oS Slosllla sy opl 4okl ol Sl s ol e
sl 1y lalade LG glax O 51 03 5 Jaics ;0 oS ol
(0) &S

el lds ‘(’ﬁ'ﬂ Sl oy 4 0 Sl ol
L5 oS ool Dlde s & s a1y Jols
U_:;}J\ﬁj doas e 0L aBly Jlie ) h dites o]
SlosS bl ye 53 0dd G ol 1 o el 3
Sl (XY 5 Y0) as sl 551y LS glaY s 5 IS
ozl 5 i 55 Sl gla S Jlie 8 LS
LT sl sla S nlu 5 o sSCass ekl Js 3L Wl
b Gl gy ol 4 edd (5 S 65100 el (sl (S
(F0) Al o olS oslizal BB ol 5lie L5l )

\Al


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

e BN OMS Sl (gLl lE 3 sy s (g 2

ﬁk_‘_,.-‘f_? A stara
\.E :

J

.

3 e

A ONS a

PRCIPSPRCHIIPE e
DL N, G S

Ay g et e s

St NS el

80 120 Kilometers

NS Dbl gla,l 50l 5o Cilisen 15 S 0 5 0k (5505 540 00 SIS ol g0 B N JSS

ISELPTRGING PO S Q;}Ulj_é @JJS 3 eslaz

L s, 5ol
iy Bl Al plaaasiia 53 4lis el izl
OIS 4l 5ler 4 S bl el 035 b 5 31,8 5 508
5SS 3 gk sl 03 5 Slagh ok OMS (B3
bl onl Sl WA Ol pe ol 5l esliza L
YA (i OO i VY 5,5 S al) 4 pe 18
(45503 Y8 35 pds il 3 5 g0l Y) Dlin g el g

O J58) i lssl islas g, 4 S

S 5 S a5 olKilasT o JUES 51 ey by
() oot ooy a4 S 2l (g e e 50 SIS 5
PLosl S s S pH (1) SO S5 oy 4 JT o8
23 e Sl By s Gasls dols e b 5 (F)
L g, Seslul (Y) pH= A/Y

\al

ol S sl 0L LS 65 slasls (6w )l goldes
53 ol JoB e 5 Jols LB s ol 5l e
S 2 S 4 (V0) ldS 5 ooslS )15 513 ol el
el OOS Olad 3 0 ey 2 S 5l Ao ,5 VO s
(p gl Dl gy 4y 0l (5 S e lnae) eslinal LG
Al St ¢SS 0 S e MO il 51 il
0Lz (glIls o530 YO s Sldlas alial p (V) eslS
& ol (5 pSeslae) eslizal BB ks Sl A S Lilesls
sz o3, &S O3 o35 = sl (psapel Dlal i,
o380 pld 5y Cl OIS Olial 3 S (¢l p I
Al n S e SLS 5o p S ke VP i 5 Shas
ety Condy cls (12 5 e s ol Sl
ol Olge a5 OF Calases JSKE s Lol sy 3550 0 b 5l
3 Skl Gl (Y 5 S plecd 5 (SKsd ol
L adlee 55805008 5 1S 550 Ll i b ISl BLS|


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

\YAL OMJ/CJLR UL@.“S/F@JJL»/N@UAJ‘_;}J"US Q}J‘gr‘,lﬁ

5l gl glaSLs s pH .ol Jlo 5 8 O Cama
Aol e Jals L 5 Sl glacsls s 5 3l OB 2
OF pKls 5 Ao n V/0O b o0 wals o3 S JT o S
AT Aib e i 55,0 olS (sl oS el ds 5 YYP
oS 5l e el ol I o S Sk o
53 B 0T 55 pslie 5 Jolw oo ol a by
i > Va4 sy 5 e edalie (IS ey S
o5 sbeesls GLkl s SB 2 Jle Jsb Sl ledas
S sl il S cosl ety S Sime 5 o3l
o) Lo LS 53 5w Baas Ol 1L slas:
Als 3 e s) 5 e s o o8 (e (e

aalllae 5550 Lol s oo ely clile Sl
(p S hS 53 o hen VY Uslas) p S AS 55 0 S s YV/AY
o5 sal Sl s & gl B el o Sls L3 o
S A Sl oS (St o S S35 6 5 L VOV/8) Jle
S e V) s oleiy s B il
gl LB nly ke (0F) ol 28 (0 S AS )
e 3o3m SSLE S 5ls 0L 0L g S el ah s
il 13 oS T Tl 53 oS el b3S

e S 3 ol a8 (CV) Sl o
w2l 53 Jsdomn el (I 8 (0 o pite 8l
B el 5 p s pel Sl Al & gl BBl
AL e eles 3 Ol G el oy 4 2 St
o3 3 Soddss shaih lul oS cl 4,3 Y0
S uaib S o L sla e oS s (FT)
g gla it a5 ol OF saslis Ol uds ey, 0353k
NG S RCL R PRCH N LGP

S 3 3 gme 05a31 Sl eslinad b baesls 035 Jla 5
3550 gl pate Oln 51038 13 ) 3550 (SAES
o5 b Gsils Dol wd b 5 s Aoy ki )
(Ysa) s Jle i sl 3

5 ey e SIS ool (ot (Sonen sl 2

o i Ve S gl Sl bl s LB el
Sl S e @ 0 sl g 1l L plol VoYY s
UV BN | KGR A SEPRCI P SR CR
LS 3508 sleamyn Y8 gl jocele VP O
10 Sodie 4 Tsdoes O ol g 03 o Jos ey dole o
I 5l esliad U e 5 3l aslsl S ol&aws s aids
L gl BB ol (FF) A5 S Olo ¥ asly il
S Jsloe Cd) Jol e S A bl VY il
(O gl g 05 503 Sloo 5 Islas les 5 Ol 0315 OIS
Sl (17 55 p b ol Sl U (6180 5las wlie
VO i L S e, SV (g s Ol Y5
a3y YO Dol a5l S Sl a5 MY gles ys 0ol 1 3
Cosgdme 5 Laaised O,8 agamr s L (TF) Ud el
R B3 R3S sadie ey SIS 85 (g Sl (DU
2 eIl S sl 0lis S s 5l el el wbe
ekl OF 3oy 5 Sl 5 5 Lad 53 Sl ok
() dsd) it s
L e Sl 35 s obel (sla el Slloms
Sla paze 55l MSTATC 5 SPSS (slal5éle 5 5 eslin
Shestial Ly O gew S5 Jailss Go b 5l SASG 2 andllae 550
oy il IS il i w555 428 5 SPSS 1
b 3l 5 GIS Sleslinad L S ol 5 Ssd ols s

L35 el Are/View |l

@u
Y Jsdr s acadlles 3,50 lapize oo 55 bl (sla el
S 0 3 O el S S0k el 0l esls LS
Gl s slis LSICS|, 5 )l o Ll ls L s
St oy 5 S banglie 53 5 0 6l Al e Sl

RO
OF e 5 3518 L1, 3 A/Y L5 O aisls s laS= pH

Sl @j):,vsoio\ﬁ;; oo 5 bl ol VY

\Al


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

cee Bl s NS Okl Glajldls s sy oy (o 2

OS Sll S )3 ol jen SIS op S 5 A SN Jsar

e e s e ol ek gos JS sl o
of jor SIS S S S
Sl CSa! o ©) Olew sl
ORI S ) '
Y CSa! g () 5 sl
S S Sl ¥ A
ey S sSKas A
oo Ko 0 3 b 4 s b
< ls CSa! \ OIS Ol glasls Kb
Sl Y A V& )
S S ey Y
<l S Sy ¥
bl sla SIS Sl ) ) 5 shadS ol g
O W) JU3I Slay S
ok -l ¥ (Clys ) VP () g st
Lo S <l A
S S <ok ¥
k! CSa! Y4 Gos o) T
S 5 oS! |
= N " (2 Y V) gaands 5
<l S S ¥
-— ] A
oSS <ok )
b gla S Sl \ Y ) S 5 s
oS K |
ol Sl 0 v OF7) OLen 5 5 5l
S S CaSad Y
Sl Sl ¥ 1 018) Ol
S S \
ey S S Y
Ced S S S Y
S| S Sy \

-


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

Vs

L9 (€ 0 9 e KR 0 <€ ey vy |0

\T’/\’fbl.‘._aj/rJ > -Julﬁin/ﬁhchdemeﬂJr’Lﬁ

Q
3 1A H(S e ard (0 of g7 FOR 0
A il e 2 R Epy iR 0 su: 7% 0nel
L1 B i) (2 By O gy |9 P o€ p= d wx 2| <€ mepd B cComy
f_wuzt\.ﬁm.ﬂn:} ol e el 2R Oy
P18 OLIN N (M3) ced eAb1 Ao deeoL VLAY W/ba L Vel 0L/ Y Lo
AVO'HN X (Vaw) 04 "ad L/40\ AVelreva AVIAA .. Lbab/e o WAoo I e
1qnjos 11 (Ys,,) v Ab AVIM \Qb/4 20 %) su YAVA/S , YAV/e=
Hd 0 AV A</A AbYe Ae/b L \QoQ/e- su LAAL o=
8
26D fep 57 Gows) o\ 0 AVAL WOV LAVA wA\/em o YOoA/e “op
ST BA/e Qo/A LA/A AVA AN o0 AVAAL . Lovie
(1) . A0 W/bA VAR A QL/AL o LOAe/o ou bYAQ/o- “p
T " L AIM VI VI o VbAVe . AN
796 s vy AVAA V/ASA AN . WABS/L . VWAL e e
R 4y
= (Fier) < -rist A firRe e+ oy <", s ~F

26y ARe 7 Fo i e € o0 R € o Rq® o5 ove of 1590 W0 vnpey

[+7T-20-920¢ uo 41Je' iy seuss| woly papeojumoq ] [09'7'6'V8ET ¥65€9/ 72T TO0T 02 :HOA |


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

e BN OMS Sl (gLl lE 3 sy s (g 2

ViAo S pland 5 (Kb (ol 4 S 5 A b e (sl B, 4 0 (5805 las eelty (Kiumed ol pd X J g
WS Olawl sla,l5Ile 5l & ged

K- HNO; ("%/,,)’ K- NH¢OAc ("%,)"

Water Soluble K (™¢/y,) r

Vi o
AN TS YA
e ey
ey ey s
oy o
ove” oo

vy

vor ™ (1) s

VAA (1) oy

AT (1) Sl

A () I s

VAA e

AL (Cmole) S sl i
kg

AL K- HNO; (")

JAD K- NH,0Ac ("%,)

M);@Clad);)\;w:*
Jwﬁ&daw):)bw:**

BIEYPEVRE

Sl addlae 3,50 glad god 5 il gla g, 4 ol
fljuf\jc))j—“’d‘—’°ﬂ":"l"fu]‘}4j<:”“rﬁdijla
e o =2 R) ‘_;:_WH 2 Sl el b slals
(Adjusted coefficient of determination) (Rva) sl oS

2PNV CHN S S PV S —"- '

5,4 (B) (standardized partial regression coefficient)
Sl B s 0 ) <85 J5 s Sl
Wl iy Jis (sla ke SISm0 ok el
O 53 B o Gllas 5 oS ks ke a5 o
(F5) ol iy ails e OF 30 s a8l 2t
(B0 e O s sl 6 s e 0L 8
L oS osb & ls JLEPH 5 Gl W6 aenly (JT 00 S

)\MJJMJALLLA‘(RVa)aJMZL}iMQ.:.:.:S;.,.lfb‘\.g‘\.q-js

A%

PH =V 3 Jle b g ol Sl s 4 ) sl BB ol 0 X
g‘l)sdyuﬁ.»bv:r

Y dodzr o Laassed 5 0 Sl ol i S55d ol
Sl sland 5 SO Lol 5l sl asie
s Jsdos eoly s K-NHYOAC Ly oy Ao ss ol
L 53 ma) s e DL s e (s oo (Soes
YU K-HNOy 5 K-NHYOAC (s (St os (1 =4/OF 5%
<l 3 dpdome ol LK-NHOAC (o 5 (1= 2V ¥5%)
St il el s e 5 W s (1= /00 #4%)
aS sls Gl Cilie  2lg 50 b sed SS8 4 sl o
Cilee JSS ey (S (3 S 4l s L
o 5 4l ool 53 sl s e 5 65 el
s SL gl 5 SSpd ool LIS 1S e

(¥ Joa=) el

B el s SLs e 35S0 58 sl ize ol


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

\YAL OL:'W‘}/CJLG’, AJW/V{JJL»/N@UAJ‘_;)'J"US oy‘gr‘,lﬁ

YE 03 S pland 5 (S Lol & Camd 5 RIS b il sl b, 4 0t (550 )kas bty (Saser il 2 ¥ Jpur

IS G bl 31 4 g

K-HNOx (/) K-NH yOAc (") Water soluble K ("#/y,)
A oYY oY (1)
AL — /YA A (1)
AV AR YA (1) cdow
AN eV A (B N ews
AV s ¥ird ado]
Vi YO YV Cmole
( ) 558 ol b b
./q\ Heokok ./q kK K—HNO"- (mg/kg)
AN K-NH yOAc (™)

e 5l hs) 4 0k (5 Seslas by sl Il P8 4 p8 G b Sl e it A S Ol S5 il 2 0 o

Water soluble K (™/y,) = \/¥\V — +/0% Sand (%) +0/Y#4 pH —0/¥) O.C (%) ++/Y# K-NH,0Ac (")

R = +/ASHH

Ra-= /Y

R Prs
Sand —/¥4)
0.C —2 YV
pH Y
K-NH(OAc /SOV

K-NH yOAc (™/y,) = =Y +/44 +1/VA CEC (Cmole. Kg') + +/+¥Y K-Nitric acid (") +) /Y Water soluble K (™¢/,)

R Prs
R = +/AY*** CEC XYY
R'a= V0 K- Nitric acid JVAY
Water soluble K SV
K-Nitric acid (") = Y¥+/\Y + Y/0) K-NH,0Ac ("®/,) —Y/¥#Silt (%)
s Brs
R = + VfVH** K-NH yOAc AL
R'a=+/00 Silt ENTLON

YA


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

e BN OMS Sl (gLl lE 3 sy s (g 2

IS Dbl ()1 S s Sl BB el Comdy F

> 18 VY G S A GYY DG A (™) el
Y\/Y YA/Y Y'Y/ AV asdllas 3550 LS & gad s s

Soslee gladsls s

SlasSls Slab ol 1500 pedle (05 Y sls IS2)
Vol G G5 Dol i B gl andllas 5 5 ladisel
(7 JS2) dizes S5k 0k e Sl

gl B el CeS G 5 0
ol Olie 48 ol OF stasglis Old gy K ridensl o
B G B S W S Y R
JoB by Cann2y (F JS8) ol i 5 B
£ Jodr 53 OSSOl olpdls lass s ol
2 LS o MY lal ol il sl et i
YAE 5 oS Conds 53 S Aoy YY) (oS A Conids
o 1l by Bl e Condy 5o S Ao s
Lls 13

&

g.,.?q
Jle i Gsls ol o b 5 s Slajeine Slol 3 w5 s
ol i sal el 53 68 ol 0T Sl s onl o
Slmesls 5 Coul ot S ibsly I 39 s 1m0 )5
ok 53l b 1 (F0) Al s i
5 el Ll 23 aS 0T L 55,28 il et (g5 2
SrS Dol wd by e Sl G plerd gladil b
G 53 A3l ot S s (b sl b s alie
0P o 03 5 (BLdl S 4 Gl e sed Sl
byl 5 00 (S 5 SUs 035 S5 ax 5L e

V4

Ol ol oo s led o a5 1) S 3 sloes ol L8,
Sriy oot SIP o b a5 L S J6 ol
(0 Jgdr) sl Sl

o CH ER Y VSV 1 S N G NN
Job el (I don ool 36 s (K-NHYOAC)
aor Sl b ane cpla)ls S8 G558 dols e b s Dol
Sl 5l Ao 53 sskia (R'a) sdd biad ol o 4
el B b S L Ll e S el )
RPN WP N P PR S PR
(0 Jsd=) 5,05 K-NHyOAcC

Ol g S bl s ay Aol 1B ol
ol 5,05 L3 K-NH{OAC 5 chw 56 cou (K-HNOy)
Lled o 4z 55 1 KEHNOy [l 51 Ao s 5 ol b paia
el 31 B ey o 4 a5 LK-NHOAC Obe ol 3 s
O Jsdr) ol Sla 5 (6 i

ol e by ) Db an by o slsesls i
0305 a4 e 93l G s S das e 0L G55
2B (Y Sla JS) Al e s 4 B oS alie
GolHls ol ST as das e ol JI RS S mS
DS 53 s (I S a3 G 51 St sl Ol
I o 5l S oS LS W 5 08
Sols p el Sl b sl BB sl (¥ JS2) 35
sl 01 3 a8 es sy oy 3 bl L G &5
L oS slde 5 355 5l o35 53 ke 53 58 3L
b 52 Al B OIS ey lesh 15 s b s
Gl €gad (o Hlide 03 b g2 (S 05 e OIS
L Il ol LS L e K-NHOAC Sldds Ly


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

\YAL btnnwj/fjl{?’:ﬂ)u/r{idb/&cbﬁjdjj"waﬂjr‘yj&

o ()

C::—-"“ﬂ? A stara S

60 0 80 120 Kilometers

IS Ol oy 15dls 53 () s bl fr w9 Y S

.!"«.____..»“'6._9 stara
CEC (cmole/lkg)

! T
)' i\ % V1_r.
/ j e Ti VY.
3

H{ =
Tales. . =
“L .y 2P sk * iEia
iz a v "-
¢ o €
k o] J
* i’i-\b% _ Sy
a® "‘.—,__”_%zah =) e o
| T w- " /\/-‘ 4
OB g X o x_® - = o B 4
fun%lo?nl. Rﬂﬁlmﬁihmf !.m. .
% ke (3. " eom, =, m‘?‘_ G ;}ﬁm’"
L o S g - £ o)
. 2 n I 5 ‘&i\
N x\\ m e Rahinabad  E,
o

¥iogs

50 0 50 100 Kilometers

IS Dbl (5,1 LS s (Cmole/kg) 54518 Jals e b oWl por w59 ¥ IS


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

e BN OMS Sl (gLl lE 3 sy s (g 2

.‘;k_,__/"”—?eAstam

Sows @)
.
O #
S 7 SIS
N O3
s 08 0le °\—r‘—;\'
e ®© = ®a
Raght™ Kuchesfahan
& Be - h :mgh
..Shgii.m o, %o ® qip\&u\ﬁsu
[cthd Rahgab:d .
0 40 80 120 Kilometers

IS Ol slayl s 3 (1) T op S i s F S

A s B 5 LT pds Sl Gl ol
e 5 Ol Sl (olme 45) (SaniS el (WL
(b Sl iz 53 55 (ol OF Sl alas > Sl 3 s
Sl s s gl BB el 5 JT S o
[N P N T BV S S TS NPEr P e
wlr s (e s ekl (Leptokaurtic) S sS sd
ol (A wslize bl L dle b amal 3 51 oS 5
SAES bl hls S1s Jslows sy (F9) Sl il
S50 ik (s e Sl Ul e 5 (e
5 oS el K 05 il 2 edal (Platy kurtic)
(F9) aaly el losls 5 Soslite 5 Slse b anel 53
n S KHNOr 5 T S e o il
i eolsls (Wlodid sls OLES Waesls) Los S asloes a>U
oy Sl e (8 OS sl S s s s
Cslize SIS 5 bl b 5y o8 OIS b el ~ls

g L P e Y WP VITGIUNU Iy FLIC VIS RN

A\

(ot S s S pH 5 T s J s
Jles b dil e Jloi 2,80 K- HNOr 5 K-NH,OAC

G gy ladas 55 is o Jlol 3 w3 53 O35
S5 L S5 sladyl b o)Ll JUT L
(Bt 3 i OS50 (F0) el G sla i
G g S s sline B S5 5d kol il s bl
Ayl 53 sl e 45 503 18 (658 50 IS @
23,8 o S 5 8 G 5 At 53 5 OIS
Bls 5 Jols Jsdoms aly glacaes o G b
SHe ey 5 5 JMe dile (ol sl se AL s
Sl (aSe) Ll (iS5 olS g8 (S cusb,
g aly slas S 00 as Lol 5 03 Do e (S5 550
AU a5 Gl 5 g e g LS b Ll s
(5 Ol ol LSl aalllan 3550 S 53 3 Jolpe

+S) ﬂj_g-ﬁ o)}L& .b)‘b S 429 JL_ﬂJJ )" aeals &‘)‘J,‘.B


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

\YAL QM)/(JL‘{ AJL«J/V@J‘.’»/”@&A}‘_;}J}L&S b}é}f}lﬁ

\:’\_,__.f"’ best.ara
3 =
\.2 ol ]
%
_\td‘
% K-NH4O0AC (ppm) | <2y
& A o5 S
ﬁi ,)J.-’.' LSL.’-JD B AT o
@ \Y\-\or B
x> \0. A
o s
b
e Ol e

0 40 80 120 Kilometers
e —

IS Sl (5,050l oS 55 K-NH YOAC (") codr bl s il w55 0 JS&

K-HNO3 (ppm)
¥
Yor—ges
£aN-Ave
Ko
[RRREE I
AY NN Eas
VE AT
[ETEERETH

O & % % & & H

o
\\J/, S S
o~ Ol e

§
- /

0 80 120 Kilometers

AY


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

e BN OMS Sl (gLl lE 3 sy s (g 2

23 o odr el 03ls 0L (gl (Hydrated potassium)
38 elial wSlse
52 I rbee V) O 55 Jlows ol il oL
e Lle 4 ”“)°((’J§3—L¢S
ey L sl sl (S kS 53 Jipaihen V0 B0/ ()
ey (S 5 030 653 (TV) 5,15 13 Glods
o=l el (r=2/A0%%* ) K-NHOAc L o 3 Jsloee
53 el o ble SSeilall gl oS e iy, .l L
Sty Ol o ) el el sl St J s

wl3 63 9

Sl § 50 Sl € 5ad 0313 OIS 0 e 5 olod Olej ks
5> J e by (655510 (61 Ypana (Y55 YA Y V)
Sy 03 AS 3y e eslial S slas ol O 5l S
Sy O GV el s edhe G ol 53 ok o3z
Slafas b anlie 5o Dol & Odeny gl p3Y Oley ot
a3 Y8 les sl V) a5 Ny b Koo
el VL glac bl ot s (), S sl
S 4 Ol Cand 355V0 Ay oo 5 40 555 o (5,505
osdhs 35,5 o o S L Ol ales SV 5b Oley s
A3 a8 13 S o ey ) e 235
S Jsloen 3515 5 5151 cdimen @lhden s 4 5 S
ol o (6 S el I sl iy 3 s 0l L (YP) 555
i e 5 =2 /AY) o, Ses b oL Saes B,
S 0o =) G o55) = oS IS 55 el
OF) ol axils SIS zolesl
iy o iie L ot (Sises 4 il 4 a5 L
oS PH) Sk 2815 o ol A b o J o
L Sl se 53 3 se el 315 51,5 K-NHOAC
5353l S s st by J 28 50 1) 8 0 S e
01t osdhos A3l e oty 51 2l b it Jsls
slac—is bl Sl 55 baee ol s>
5 oS Vb ailo s bl 55 a5

uwdeéfuujpdbg)#ﬁ‘)bW&SO)

AY

A et oy 5 Jole UosS oS Aol ar s b
Al e byl bl ek g Lo bl s
Alades 5 i GG ms5 2 s esn Ssline (S s
Slisgs ab o3 K-HNOy 5 JT o S uslols cod axiliS
o35 53 Ll s a5 iy 3 sde sl a3
S g ol Sliess el ) sy 5w 5 350 sl
plomil OF 31 nie (el (SlaaSid 5 35k €355 G b
ol G e Wl S b Sl
53 Lal o3 5y Laailota 3y Glbl sy 3 pioms il o i o &S
anw g el glacds 5 glasls glacis s s s
eyl 3 L 5l adlate 45 355 o o Tanads (nl il
S S gy Gladaes 5 2505 Lol 3 (5 a0
o3 peelly Ol 2 555 Jolse 0 4zt 5o 5 LIL g5
3 sdalie b aze pl 53 (ol Sl is T sl g 435 5
534S Llesls GLES (FV) 01, 5 O e 5 (FA) LS
Sloes, 8) wlie I JLS L el 5les 8 8 J21s
oty SIS G (SKtor (B5loe 5 Sl w2 516
OS eoo bs (Dol BB e 5 dols LB S s Jgloe)
e g U Cinds Sl 3 5558 a5 wd b 5 T
S3pne 5 S5 ey Al JCH (y (Saoen bl 45
ey it St ) S B0 DS Al s
5658 SRS o il gla s e ]
ol Ll oy ol 51 S (SKaon Ll el s i
Sl a5 L (Y Jodr) Al oo chnd oland 55 58
&3 e a5l (B s OIS 4 s ey e a5
ont 5 (V) o5 Slllas 3)ls 3z (650 SKes Lol
S e 1 L ) ()
S ety gl ol 2l ol oYls s
dizme (YY) S0 0 o oy sl 5 sl (e
et Uids lad 5 (e Ol wdlsn 0 50 Sl
Whder Sy g0 4 w2050 pl 53 el oS O s & 5 o


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

\YAL OMJ/CJLR UL@.“S/F@JJL»/N@UAJ‘_;}J"US Q}J‘gr‘,lﬁ

S S o3l gl el eslial B, 53 A e b 4
S e pl pedle s onl 5o sl ol
(P Cmmdyo) S psbe Sl 2150 03 S e ol
slaa_s IS (External planar binding sites (P-position))
Sl 3 I by (Sren Gl o 5 30T 55
e b U slastls s G b il s S« K-NHOAC
=0l 53 el (501545 3 ol Ul WL Jesls dals
SLas lasls K ol .ol dale ol
Aol O3 Ay an Sl i e e (SO K
S1 s LI S oS Sl LI ey b slasS 1)
el (Sl (8 i o bl (Bl il (g1
Btas O Olul sla,lidls s LI s SIS .(FA) 2015
SLasSl () Jsd) il e il dny 5 ool 05 5
St s AL il I GLS Olpe @ el Ll
o=l ol el L eSS b gl 4
035 YL as a5 by eslty O BlS1 )50 50 aSI
e o Il lty o (gl Sy
L aolie 5o et 5o 5 AS o Iy Sy Jol5 8 5 JolS
odoms sy clale s sla SIS 51 e glas>
Pl doss (il L sl o Aalp oS
Ol L Gdaie 5 2alS (G g ooy erly Lo 53 Sl 50
(Y2) by o el slome 53 ity Jales il

S Aol a2l Al BB nly S5l
T 3 s 25 SlaSs 5 (K-HNOy) Ol 5o
5 S Sl susl 6%(:,\;(,51;(,5’&;,“;
e slass oy S il o (O) Olnsl 5 (10) wlds
slasls s e SLS 4S) coaaal JLs L 5l
U 6 W Y N (6 WG| Py | CAON - [ 08| G
s Ll ;5 K- HNOr ke Js dxea 2 K-NH,OAc
S GVsb dile s o 5w 0T esdle (FF) Cod oS
5ot BB oy 1Al w e eenly 358 Rl 05
el odd ol BB 8 el ol o

Sl 53 535,85 e S s I S I K, 5 s
Jsdoee mely oS 28 Jalse 5 (S6 D)5 4 oS (1l
Jds o T, S 5l e glasS s bl e S s
L T slaaisls bl slaoy S (sigm o5l 035 chns
e Ll ol = AL DS el O
P PR VEUT-PEVE N\ DI PSR SN W U S|
PH ol 5l e G352 0 o LS 5 53T slacly S
=l 03 s e B s ey 31 el ealinal LB
wwsgﬁijﬁéubﬁj\&@uJu
O b i) 5l ol STL gl 0 LS 5 5 05 St
03553 el S dled ol A 00 5 2Ol ks
= Ale helse s o do s SRl L (YY) 550 e
3 d0be 035 S G 5 (nl 03 (DS s D3
I el CBle 515 3L5 oy o sl s 2S5
oslial 5550 (ool Of S LaSE ol 55 558 oo azulS
il el o s (R BB 50 a0l Ll
2lS OF e 5 5358 0t S Jglows el Sl
e e (V1) ol s 5 (ol (V) IS el
bl 4t Cms IS pulse e ol o s
5 peedS SLa055LS Slie oS Wisls OLiS Dl b 5 OIS
St s 04 Ll 3 Ay 45 Sl 2 ol 51 o 5
Jsloms 0 OF 5555 5 (Jols il g 51 oslty 5,5 40 et
Dk o S
il s gl Sl s a4 2l gl BB s
ey U o o phte i ot (Siiss o b
Jsls e b5 dals B ool o 5o o
s Jolas sl (5515 Sl oS 255 15 Jssls
wl dals 1B e 5 IS Ik ST s Ly
om0 JBl 5 SO e Sl 5 Jsls e Js
B b amazs L.(Y)us o 85 il slas>
K-NH{OAC — f 55 J e ealty 151 o el

Ll G558 ol b B 5 dols LU s el 5l 2l

A¥


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

e BN OMS Sl (gLl lE 3 sy s (g 2

S Sl 0 03 515 5l e sk il o
N B S W
K-NHYOAC « 5 55LS ol b s Sloin (19) 355 s
Lol S (s ey 4 Do Dl sb a>b 53 K-HNOr
= s em Al Slse o) p e 4l glas>
P SV PR W P S B P TP S RCH VP
Sl Sl g s Glacalie s a0l
s LaiSUs ol il s 21 s 5 Aledld el gy glaals
@l olde glls Lasls pl la 513 mlaw (Ko
2Ll 3 Cands pl Kies oy (6 S sl olas 5 S
5 Sl e 525 S B Ol lls S
s b oo DM 035 05 5 opd s 0353 50 e 0y
iy 355 03 503 Bl 03k 5 Yok 5 e SIS
Jlis e 1) ol Rl e anly 5 dor LB ol 0352 oS
eSS 0 e S e VP (Sl A ey ol a2l
el a0 3OS Ol (g1l glacS s s FA/A
s aS Al 18 S A B g oy s Ol LB
225 Al ms s Dlegh 5 08 OUS s 50 edes b
S g kS el eSS (sl a3l e il ) 50
222055 ol G an 8,8 I s el 55 5 an

S S e
IS (Dl @) 5 Jb i 5) Slp sy @ e s b
ol s e S 4 (OIS Ol (slal Il s by il
ST 5 S sy lalama s ot il o IS
23 5 Al O3 St by S5y sladal b ooliul
plod 3 el ool S Sy e OISGL A
S 3y Ol (sl L5 e

S Aol abows @ 2l Aal BB) ol LB 8 el
— L= [ g 02 OS Olal bl e 5o (0L s
LS 055 e dle el e ey e i 4 s 13

AO

Ol g S el s 4 2l 6 ol

St Sl 5 5 dols B ely 36 3 (K-HNOY)
Kor LIl sla SIS L snle slge 5l o8 slaSle cols L1
il oS LT s (Suslpn 5 an S cline ol SLwdls L
Sl s s La Sl ol 5l glala>de LB a5 slls
ol LB el sy 250 GaSE 3 (T0) 55 Ll
Ses,S 2 53 5,1 KeHNOr lis 4 5 55 (5 Spge o0
S5 Sopr Dols LB nly wlie LI G L sl
ol Jol sy 5l (g5l slide S 55 5 5505 K-HNOY L
Lol ks 51 aiSand SaS gl ely 4o 2o b
5ol 3 S S s OF e (FA) il i
SLa Sl sl (5lwla; ds) 550 o Suligh) 5o g
ot (1) b 52550 (FF) 555 s OLLS oozl 51 5
oSSl 55y 48 U S 4t iy ol anlllas
oD 3 5 o3 ges SaS S Gl s s ly o134
S el i Gl sl ledd jite ol Ol
el ool al8 sl L Laesls slaad Lo s

Ll LS s o SISl oG i Js dissdoms S
L ol 1l paly onS oWdlar w555 30ls s
el i 53 ek 4 65 e OS5 O Jlie o5 das e
S ol el (B 5 28 OIS (155 i 3
S osb o el o DS s L Glae Li &35
oo L slas s Baes Y o L6 il L slass>
ablow 51 ey @lyd JUESh dwy o i a5l 559 2y
5300 lse sy 5 355k asbin gy b sV
OF Jlacie Jalysl esbogp> Jslo 5 o000 glacis
g Loy edle ol ol Ol 1y s w0 s
ety ol sl SIS S i eSSl Gl ) oSS
dadizm pos Oliaws 5 Olaw ) Ol S slaglinl (Cubl wsle)
o 4l g ol T s Jsbos il O ke 5 S e
Olpme an aS Lol 5 baaedin (Jows slawilny; Sos w

5 el i 3 e eslinad Ll Il O el (gl 2 abie


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

\YAL OMJ/CJLR UL@.“S/F@JJL»/N@UAJ‘_;}J"US Q}J‘gr‘,lﬁ

Ol eims el 35S O e ar B 4 Sad 9355 Ao
5 ga5 ol 3bls
eSS 5 S e VP S e (85 s
el a0 3OS Ol (g1l glacS s s FA/A
a aS Al 18 S s B g sy s Ol LB

.XJ“\.BL;@)}S Quﬁj@fuﬁf‘f): nJA.G)}L

S Sl

VIA VA =VA =YY VA =200 o jles 4y Sliios = b 5| dlis o
P R ey S I IS PR-C CrJRCH V2 R
Shdled e Sl by e 5 A Al (el el
e S Bl U sl 5 S oLiyle3T 0o
3 e il e S0 0L s glagsSes b
Olieds )l ol s sl bl & gaindS 15 s bl
3385 Py S

el 555 Sl 05 S GYb able 5 oS
AU e el 5 S el ol Ll 5l sl
il 13 S doys 5 Jols BB sy

3ok sl 035 S Ggad 55 il BB ol
G obshoeal miy Old 8 4k g S b anslis s
o D3 a8 L G OF s s 81 s
by CewsVl bl 51 ey O3 JUs! 4 a5 Lo
5 Bl slacids 5 0T Jiste s 5 2550 s,
o=l ol el ks (VL SSbe o yen 4 035> Lo
Jeele 5 Gl ey o S 4 (S AS 55 0 S s 0) il
ol SLaS L 53 il oS el b b (p Fge |
Al e s

b glasls o Dol o 5 ol LB nly [l
SLaS s S Ol w a5 bl S >l ad 3l Sl
e b 35T Sl 5 el ol Slgrs 514

QH)T@LI;MD)JL:@\“YLJJMML}?{;J{.SJ)

salaul )40 CL.O

ot DLiiod s fo 4185 5 SUs Sligios i TV IS Ol Sl (S 5 abiord 425 gl aallT )

.\;.«54‘) L)j»j&S

d‘]@; cuTj Sk Qu.::tzﬁ Ao 30 cd)‘ A S Lﬂré‘,«rﬂ? é’j"’”"(f&u’;jJ Cfﬁ\YlVY b:bua\.@,«.@; A C‘ﬁ £ ‘L}'ll'l;-‘

ng_:v.;\) cwﬂuéb- J_\::)‘ u_..uL..;)lS ML'QLLLL )}.;.S (_JLQ-\JJ LS)‘]’.‘,JL‘; le.ﬁél;— )‘ m..ﬂl.’b_ 4.:.L>u” BB, W’VY’ sz ‘dl.:..ﬂj‘
S Wl i )lS bl OleaY il St (5550l e 5 Jsmd o oS5 S 5Sm IPVY L (i
A_Aladlawl_i QM QL:_.A‘ LBJ—“:’ )3 cj.' C,...“.S Ls‘j" Jv.:;- k;spb‘ WLS g}"t'.',))‘ 3 LS.LU.AJ) GJ:Q*‘% \Y’/\' C GLSM L;'\j.?

Ay
¥
Ol
0
Ol ol S (g3,5LS
5
Olgiol _ms olK2i5 (g3, 5LES saSLils
%
Olgiol ms o825 (63, 5LES 0dSLils (mlid S (5 S
A
25 Ol Sbt ek o K oy SVl aod NS
AF


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

e BN OMS Sl (gLl lE 3 sy s (g 2

G338 p e Ol Jles (ol s glasls s uly 33 S i ol oy IYW - (i, 5 A
APA-AAY : () Y4 Ol )

Gblue glasls 5l ol 53 S oy 3 (STl L sl (S5 5 ey ConS ITAY L bS58 i )0
.\/‘\—W:Od’.zladl;xjdj)jusojsjajmb Ol dld 5 655 »

oo Dl 5 S (olal alos o slaslizm 53 o 308 033k L3l IYVA L fali b 15 5 S ol )
AEY )Y 0l b sl 5 s35LS

Wy OIS Old (53,55L3S Olosle Ll S (gpmmlole 5 i olS ki Cu ke (£ KL NYYA g e S (g3 VY

03 el 6l b Sl s 5 ol lan i S el Cdr 55 S5e Jelse anllas AYVA o slSAT
Olghol grs o8I (53,5LS eaSliils L wlia S (6 85 wlobl .OOS sla s )

k) S g DRt o MBS i olST (S el O IS NYAY o s8N Y

2 m Sl el (S e e s S sl S slas sla iy amlie NYVA L WS o e eslS 0
VemOV ()Y anb mlie 5 (505U o sle OOS Olil (o)L glas Sl (galaas

o g IS OMS Olil glasl s 4 (olal O e e Lau 5 aly 4 50 Sle pand AYAY o Slo VP

W) S g Sliies
17.Bhonsle, M. S., S. K. Pal and G. S. Sekhon. 1992. Relationship of K forms and release characteristics with clay
mineralogy. Geoderma 54: 285-293.

18. Conveys, E. S. and E. O. Mclean. 1969. Plant uptake and chemical extractions for evaluating potassium release
characteristics of soils. Soil Sci. Soc. Amer. Proc. 33: 226-230.

19. Hakimian, A. 1977. Characteristics of some selected soils in the Caspian Sea Region of Iran. Soil Sci. Soc. Amer.
Proc. 41: 1155-1161.

20. Jalali, M. and D. L. Rowell. 1999. The effect of cation exchange capacity, source of calcium and rate of potassium
application on the leaching of K in a sandy soil. PP. 307. In: A. E. Johneston and W. Maibaum (Eds.),
Balanced Fertilization and Crop Response to Potassium. IPI, Basel, Switzerland.

21.James, D. W. and W. H. Weaver. 1975. Potassium in an arid loessial soil: characterization by equilibrium release-
absorption in strong salt solutions. Soil sci. soc. Amer. Proc. 39: 1106- 1111.

22.Khan, F. A. and T. E. Fenton. 1996. Factors affecting potassium status of alluvial- derivied soils of Western lowa.
Soil Sci. Soc. Amer. J. 60: 836-842.

23.Knudsen, D., G. A. Peterson and P. F. Pratt. 1990. Lithium, sodium and potassium. PP. 225- 246. In: A. L. Page, R.
H. Miller and D. R. Keeny (Eds.), Methods of Soil Analysis. Part 2, Agron. Monogr. 9, ASA, Madison, WI.

24.Malvin, J. L., D. G. Westfall and H. M. Colus. 1984. Six years of phosphorous and potassium fertilization of
irrigated Alfalfa on calcareous soils. Soil Sci. Soc. Amer. Proc. 34: 1111-1115.

25. Martin, H. W. and D. L. Spark. 1983. Kinetics of non- exchangeable potassium release from two coastal plain soils.
Soil Sci. Soc. Amer. J. 47: 883- 887.

26. Martin, H. W. and D. L. Sparks. 1985. On the behavior of non - exchangeable potassium in soils. Commun. Soil Sci.
Plant Anal 16: 133-162.

27.Mengel, K. 1993. Potassium status of soils, assessment and utilization. PP. 21-37. In: K. mengel and K. Krauss
(Eds.), Availability of Soils in West Asia and North Africa Status Perspectives. SWRI and IPI, Tehran.

28. Mengel, K. and K. Kirkby. 1980. Potassium in crop production. Adv. Agron. 33: 59-103.

29. Mutscher, M. 1995. Measurement and Assessment of Soil Potassium. IPI res top, no.4. IPI, Basel. Switzerland.

30. Niederbude, E. A. and W. R. Fischer. 1980. Clay mineral transformation in soils as fluenced by potassium release
from biotite. Soil Sci. 130: 225- 231.

31. Portela, E. A. 1993. Potassium supplying capacity of northeastern portuguese soils. Plant and soil 154: 13- 20.

32.Rahmatullah Salim, M. and K. Mengel. 1993. Potassium uptake by plants as offected by soil conditions. PP. 167-
177. In: K. Mengel and K. Krauss (Eds.), K Availability of Soils in West Asia and North Africa- Status and
Perspectives. SWRI and IPI, Tehran.

AY


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-14 ]

[ DOR: 20.1001.1.24763594.1384.9.4.6.0 ]

\YAL OMJ/CJLR UL@.“S/F@JJL»/N@UAJ‘_;}J"US Q}J‘gr‘,lﬁ

33. Ramzanpour, M., M. A. Bahmaniar, M. H. Roozitalab and M. J. Malakouti. 1992. The effect of continuous rice
cultivation on the morphology and clay mineralogy of paddy soils in Northern Iran. Jast. 1: 53-65.

34.Rich, C. I. 1968. Mineralogy of potassium. PP. 79-108. /n: V. J. Kimler, S. E. Younts and N. C. Brady (Eds.), Role
of Potassium in Agriculture. American society of Agronomy. Madison, WI.

35. Saleem Akhtar, M. 1993. Potassium availability as affected by soil mineralogy. PP. 139-156. In: K. Mengel and K.
Krauss (Eds.), K Avaiability of Soils in West Asia and North Africa- Status and Perspectives. Swri and IPI,
Tehran.

36. Schneider, A. 1997. Release and fixation of potassium by a loamy soil as a affected by initial water content and
potassium status of soil samples. Europ. J. Soil Sci. 48: 263-271.

37.Sekhon, G. S., M. S. Brar and A. Subba Rao. 1992. Potassium in some Benchmark soils of India. PRIl special
publications. 3: 1-83.

38. Sharpley, A. N. 1989. Relationship between soil potassium forms and mineralogy. Soil Sci. Soc. Amer. J. 52: 1023-
1028.

39. Sharpley, A. N. 1990. Relation of fertilizer potassium in soils of deffering mineralogy. Soil Sci. 149: 44-51.

40. Skogley, E. O. and V. H. Haby. 1981. Predicting crop responces on high potassium soils of frigid temperature and
ustic moisture regims. Soil sci. soc. Amer. J. 45: 533- 536.

41.Tisdale, S. L., W. L. Nelson and J. D. Beaton. 1985. Soil Fertility and Fertilizers. 4™ ed., Macmillan pub. Co., New
York.

42.Uribe, E. and F. R. Cox. 1988. Soil properties affecting the availability of potassium in highly weathered soils. Soil
Sci. Soc. Amer. J. 52: 148-152.

43. Wilding, L. P. and L. R. Dress. 1983. Spatial variability and pedology. PP. 83-116. In: L. P. Wilding, N. E. Smeck
and G. F. Hall (Eds.), Pedogensis and Soil Taxonomy. I. Concepts and Interactions. Elsevier sci., Pub., North
Holland.

44.Wood, L. K. and E. E. Deturk. 1941. The absorption of potassium soils in non- replaceable forms. Soil Sci. Soc.
Am. Proc. 5: 152-161.

45.Young, F. G., R. D. Hammer and D. Larsen. 1999. Frequency distributions of soil properties on a loess- manhed
Missouri watershed. Soil sci. Soc. Amer. J. 63: 178-185.

46. Zar, J. H. 1996. Biostatistical Analysis. Prentice- Hall International INC., USA.

A


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.6.0
https://jstnar.iut.ac.ir/article-1-504-fa.html
http://www.tcpdf.org

