[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1380.5.1.7.7 ]

VWA L/ JJ‘UM/@,&/M G\;.a; 6JJJLiSa’;jJ€JLp

S o o)d e Bl el ol Sel Sl o S0 las il

' s ldS 3 gommn 5 iy o5 (SAge

-]

sskite & 12 p 8 on o geinn 180351 o Fiege 51 (S 55 b et 3 8 S 530 08 Al 14y Gl I 1S 45 olS 5 ey
Olgiol Sl 5550 aihita SlaSTE 13 &5 0slitl foB sl gl sl sl gmly sl 50 las (2l 515 ol s (o
Sy Slallle (sl Sl (50 17 pgipol Slial b (il sl 5 b bl 5 Ozl dibie (o5 ogo ST (5 VP
(57 93) el St S (05 SYgr) pisoT Sl (510,50, Lias jl 0lizal b LS 2] (5 50 jlas b oy A3 ol
29 s E’J"’:"—“"&.J::—;“‘.‘.“‘"J gﬂj—é@ycré?ﬂgxd é.lq.u DTPA—rJ:JJATL:JLJ;L’J ;ﬁMQb’ (rsy 33) ﬁu\.‘:-b_JJf
2 poali p S 100 5 o jlod 53 5 (Soma LS olps 4 Vo Lul,S K (3, (Zea mays L.) <3l slaitlS ol Uas
o 03zl K5 a5 la BalS bl fo, 5556 o losT S B 5 ¢ S3kS
& o il ol e o g Laled dibin SSEE 55 QI gy JEOLpis 4 bl cla GB g lulid Olalls ulad
DTPA - r}_,.:).a”i)h;u.v EIP-LarI I f}gyrﬁbl;‘;ﬁiﬁ-,j}yj«e ﬂ.t.»ol:..algy‘,-e ¥ ﬁwgﬂfghﬁfojw aheus s
oo Sl 5, Ypn ¥ pikes w8 sla 5o, Las ol OLE oLS s preoly il 5 o b (a0 G g 3) 1 ae slalz )

5 4 T) oS 5 by e 5 (oYY FE 5 o VATF i 4 T) e b (Kaps tlpd 2 WU bl 2 o255 Y
gacids ealizal 3,50 $la ;50 las G 43 b Ko las op fFrmlin Slsis 4 O35 kel 5 Sobo 35 5 (/AT 5 o/APFF
bS5 3L 5 om0 Koy oh s ot DTPA - ol Sl S0 9 (1 fp) paisol bl (510,505 Lias i 0315
ahi g 4 o.L—ﬁEIJ;E:—ule.i | cuﬁufsfie-_;éjikﬁﬂbﬂcw Jﬂ&w)ﬂoﬁ Al o o alsl jo Gli s g0 85
V58 Sy A sl SlediS s gdoma fals axllhe 5 50 (slaST a;lé:.»l‘jgﬁr.raqjl.xb S Ol (g 18 piza ab]; L2 )50, Las

il ol s Ol i 3 Shes b 3 gleslazal b (galgiin o 8o las sl f"'“k# Show asde ptS cop [ plo

L:)J-; gfw:-mb'f_ g(&xfajw co:&‘&u’deﬁrp.:.aﬁ‘: :‘_5..\.;.15‘5\.&03‘3

slen b 53 Y gl (O)cnd oS (sl hie juaie SO s
;\le bl a5 Hlee 5o a0 L S gl Seslas sslazad LB jlude oL 55 &L:A?&J,Sa)l..p.cjm«:bi ERY

Olgas! 2 Kl 0SS susliils LL;..:L..DLSB- sbead g ) JJLJ)\S&L«: 6ﬁhﬁd|; (O PR

Vv


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.1.7.7
https://iutjournals.iut.ac.ir/jstnar/article-1-214-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1380.5.1.7.7 ]

WA Llg ] dsl e led [ ooty darf panb s 5 (55 ,5LE8 0455 5 e

b S esbas cpl s dos 4 ey il 5 S0 slas oy

losls pezm 3 p g sal ozl s

padSily S (gl Sola e (A) LSy 5 55,5
5 A 5=0B)5n o 5\ dgs « DTPA-p 5 sl by S
2liial b ol 2l szl (sl | EDTA-p 43 sl ssland
3 0330 sy e g P8 SLaS L s sl
Y Gl sl Dl S o pae Sl p Sl s
sl (gl 280 lase Ol e ) | EDTA-p 5 el sl
508 SasSolas (Vo) Opuiler 5 0l L3S 5 es
S esbams Ly b DTPA-p 55 pal by S oy 5 1 peclea
53 piSoslinl JS ol eens (sl cp ol
by G ol 53 3 ya g lis LSSl glacS s
15 ol (Ko S o5lae ol s 4y ez
(SrSesbas oy 055,58 s 1 L 5 ceals 0L s L
Sl S A ) pad sl 5 Y idee o Sojlac
L 313 e 5 DTPA-p 55 ol

o b el (680 )lae plsy (YV) gy 5 &) 555
i oS ) (Ll Sl cele SO s Oy il
¥ Sl b SLS 5 oS Clr U5 penlsy
Llazusls

Fr S 5 sl S Sl Judo 555k 4
o Yzt sl 35 505 il Ko ;S5 S o
e 5 ¢ 45 4y w55 L) S el sla S8 o gliza
3l e ALE G5 el 13 (ST 555y 0 sl IS

el SlRe 5550 50 6015 YIS Lol a5 ol 4y ks
Ghlie (lasSLs 55 auliy glas S U pae 5 oslizd LG
Shl 58 plaamo 5 g 0dd 7 ke Oyl S w5 S
2 ey Cpndy gy g BAa b pSl G (ol sdys £
S sSolas o5l 5 eolghal Oliul (6590 ailaie slacS T
Lol ol 518 oslizal BB ity it ol gl
w23 Splol

53y BB sl iz e Bl b 3L 6,80 lae
(05¥) 5L olasdl 5 s SIS g b 5 xS eslae

U iy mns Sl Lo Soslae 3 aaws i
oAb Sl ks 4 555 4y Calisee s S aslizal
ST Q) il oe 5 5 Y g p g el bl S plone LT
el Slidod S opl O9) 55 Olpl 53 5o sbas ) (V0
gl ln S oslac g 0l e 4 (Asl o plonit 0 (g5,
dolize slaySoslas il 2,8 g Jlj3 ealizal 3) pa el
Sl S O 5 Y e Bl sl s s el
(s JS Y ga 0/ ndSy LS (DTPA-p 3 5l
e S bl 5 e dnly ol e s o i -0, 5e
Ol g

S S eslas ¢ Gu Jous 4 ata Cilina 0K k053
gty ol aslinal U5l ol izl oy 1y i slise
spssslalionl 5 Sola o 53 (8) plou ales, S
S aslizal BB pealty 55l Gl 1y p el el Sy
S b mSoslas 95 58 5 ool 53 aulin ) g0 Ol slone
s alin b g o S S ezl BB oalty s
b

AL b ¥se ofe) qdSy IS 55, (Y1) 00 il
Sl (K g 53 Jslize i 55) Szl %M‘“f)é}‘TQL?SY
3035l aus e 5 g0 3 ol Gl B el ol end
Sl aS by SV g 0 [0 Sy IS 4 S 4SS, o 0L
S 2 Sl W5 e s S e gl S5
o2} 55 (V8) 55Ty 50 5 oy i Sl sl i)
i e Sl sl S0jlas Olgie w0 |y S jlas
e S b mn 3 slizad L5

2 Y fdgs e Soslas a3 (V) Sl 5 JK
3 mSesbas ol (653 Bampa 4 bl ey LS
L Olajen gliieid Jods 4 503 S oyl p 4 el e
s 4 (il ponlyy oo 05 dhly s gz 5 et

1. Labile

VA


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.1.7.7
https://iutjournals.iut.ac.ir/jstnar/article-1-214-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1380.5.1.7.7 ]

e SBS - 53 &5 Ol J enely ol (51 el oS0 lae Ol

(M 4k 31 Olghol 5 33500015 (O 53 ailaie 1) 5 el
SISy sb 4 Ol gla SIS lulis alas gl
g Al e Slgm 53 S gla IS plulis olatha
3 et S sla s Hlay (3o jls aS 25 8
Walen (aKas 5 Loty S Gl Jult) i) S
S (@ ol gl g i 5 ol 03,5 )
Sl slans (g sl 5 Sl eslinal b S (gl
il o 3l estizal b L IS SLalid (5 5 e S
W) S 5

LAPXY s 6 i bl G B s gl olal s
s el al g3 b pladl 51,55 s 5 gholuas Sl b
V0o 5 i e 5o Jold el glasless 5 15 Sl
<53 coslinal 3y 50 ol S s 4 p 551 S (""“’L‘—’(’Jfg;l‘”
S o 3 503 Vot Ll S IKn (3, (Zea mays L.
ool QIS 0l pe s £, 58 Jler SRS L Sty
OIS o S ronalty S g 53 52 ) 300 4 il 05
s iy b3S ) g0 4 (S35 9 b LS bl
e Vo s Voo polhe b s ) DWW e 5 Jur s
%0031 oy g 4y 31y S b i OIS S 0 TS
(bl Ole3) Ay aws 5 5 ¢p,ShS 03 05 e V00l
LaOhiIS a4y S pan 0y goo 43 (a5 g A 2y 5 4
s M 4 YA 2 S &)y 4y 2l s LS
sl &) goo 0 B8 51 uy 555 VY ‘(’;3&519 f;‘;\cﬂ
s Sl S o

SLa g0 Bla 33 Gams 53 5k 3de aw SIS 2
SRS O a5 ol S cazin ) ey 4SS azdlS
b ool s 8,503 ealizul 5 e 01AS 49 grome by
s 3 Sy sby s e 5 28 80 50 ia
OLE (b8 3 g azin in 13 58 (651G 4o 550 2 B
ad jhia O 5 b ST o (WU (6520 50 S
50 los b 5ls 4 55 051 55 Colas FA oo &0 uosaw . 5LE

E XSRS
Sldlas (gols s 6 g Jorl e Jol 0 plosil Godows
35 b b i pess 3 g (@S Slalllas 5 R L
o5 i ST (5 Y8 g iy g3k plal Al e
Yo U iw) ekew 3l 5 @L@..Qi Ol (655 1o diaie
P s 23,5 6312 18 505 S g0 D g0 44 (e
~ gl el s L 6,8 esbas 6 sl (S (6 5
S (a6 s b s Sy g2 25 b ST 23l 5¢(VO) Y
¢S olie 53 g Seslas JolS ol i bl
Y0o-100) Jaugze (pS5hS 55 pS Jue \0o-00)
2 S e Foo-Y0e) sl3 «(p 5SS Lo e S ke
(S 5 05 Foo 51 i) sl e 5 (. 50LS
sl Sl w5 b a8 e 5o S e S
3 05 gl B el palie  AST 1) sl s
ar i b s QL S (g i (S il
s Sldlae plodl (gl S (g VP (B0 05l 5
s a8k s
2530 ke 4y S VPl el 5 g0l g0 Al e 5o
Dy g 3denn (65l 40 g (SIS Sldllae (gl Gl
el (6l 0l o3lial (Glads gt 3 aS polis nd, S
3 s Jime ol bl a4 ploerd 5 S5 slaa 20
2 ediSelnil gl 5l ooy e (g0 Jue iS S
..\a“bfoabj PHES Y
Pl (g GBo) S il (S glad gad
s iy gt olae o 2 SUEltn gl S
Il B 5 (14) gy Sl S0 s 0 ol 50 o2
3550 S8 sl L3 B s (F) poulyr Ghy & 5558
I 53 plaS a Slasedan 5 copmlsy gl il (gl oolicd
RO PR IR
g5 0 el ozt 5 S ST, bl bl
(Pls S g i LI Oldlae g ar g L s SIS

1. X-Ray Diffraction

vA


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.1.7.7
https://iutjournals.iut.ac.ir/jstnar/article-1-214-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1380.5.1.7.7 ]

WA Jla/ dshojlad | ooty dlor/ g a5 (65,0038 0535 9 p glo

o3\izul 5, 50 (5 S0 bas (sla By, Slaseia ) Jgds

s pn Ol Oka - Sl o <hle S oslac el o leds
olizad Mool OS ol St
YO 5100 4235 Yo Yo /A v oY 5o \—D__J}Jol:ﬂl \
aids o Yo /) % SY 5e Y = 0ol Sl \
42330 Vol v Y Y = s sel olzud ¥
" celuyt Yo/\ v Y e ¥ = pseisel Szl i
YF 5AYANA celo Vo) - Y geefo V= edS IS o
o el ¥ Yo/\ - Ngaofo) Y - pelS IS 4
\A 515 43510 Vo /A v Y 4e) PSR WRVLY v
el Yo/\ v oY 4aY Y- e LS A
"\o a2bs Vo Yo\ % Y 50 (s Sl q
\F i35 0 £/ - - "\ fles Vo
WS ¥ 4ids 0 Yo/ Y - ¥ e \\
\F G0 \A v/§ - "DTPA-, i lys, Y
X Wids 0 fo/Y0 /A - iy~ o) 4 VY
0 - Ve /A - oY g\ S s V¥

}deﬁfA)La;).:JLﬁfn)La_;_,:.‘JungoL;ﬂf,b_,;b_}d()obo&:‘}»&\ﬁfeJLa.;);.ur\;_LSl@;J.:)JaYoo oy b 03 OIS s
Al L cela Y oufﬁfa)m.a;o,yjjojw,q&mg,pﬁ})puo;s;o&yt\

N nofo¥0 SG 3 g ol 5 Y g 0f00l Sy JS st Juliz Y

)Y)Ji°/°°\ EDTA })X’F°/°\T’&S{_HJ¢~NI¢JYJA°/°\° r)-_\:‘)ATJJ_))lé$JV)ﬁ°/YO ():J,.ATC)U&,_JQV)A@/Y &::...—‘J:...,‘J.ALJV

)v}pa/oco D’TPA})Y)J&{xJ}ATOb;‘j&u.f

)Y),a o/ooo\ DTPAJ)Y)-A o/b\‘ &.:‘;....5 J._....J‘)Y}A O/V“'ﬁu\.ﬁa C)L"\«A' J.ALJ: .D

..L.f-r.:.]é.'ivj..v‘ﬂ LS._&.»U.:..»‘ d.).._..a)&uiuiba—;,)} ﬁC«ulY—f}:'v}aTC)LL‘JUZJ) J‘U"” b

w\;gg.lg:d:f.a)ﬁ.@:x Al.:f)ér-_\uh{_&;-ub

Lol ol =

o jlesi olS oy 4y ey i = el LS s 4 ol

pl.;é.»b, =0l s bL:fA}gLQ-‘_ Jals e\:f.))iLa.s

L,-:w-;é < =ML§AL_S.>).§L°&

)\-A_d- Al._\g.éjg».‘«

X Voo

Bu)wcg)éwbgw—Muog)awﬁw

s QLS ol m ol 5 Shas 5 (i 51 8 Slu 4y
ORI THPISRY N
G gad 3,8 S e A asls 5 g Yo e 5l 5 olead
sl 423 000 glas 55 ceolu 5 Gde a0l 3 gy LS
el 2 oo Vo dhan s 4 g ol g S 5l S 5000 S
2 peliy bl e 23,8 S0 slae N pe 53 S8
ol i 5y Sl ooy Ay 4 ol S ojla o
Pl il o LS Gl el s A (55 o510
Gl cc Bl 2l5dl 5 g 5 Ses wlS gy ¢ LS

5 S auloes Ji3 slad 5o 3


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.1.7.7
https://iutjournals.iut.ac.ir/jstnar/article-1-214-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1380.5.1.7.7 ]

GBS 55 855 Ol B el ol Fl 1y it 550 las b5l

oy o ot iy ol oy (Kigen
L“J‘;UW
b ecdlzien glo 1S ) las donn s 1 0 o i sy BLs )
e 23,8 1,5 addllae 550 osls (Kaen 3l aalizd
30 dsam o b Sojlas diuy ay ool e ey
dr 5 b el 0 1§ s o L uilwi;ﬂ‘ sl o
el s 4y gl i) iy ol sy ol 4
peliy L 6l e (S 0L s Y e S s
LAS Y o o /o S b IS by @ 0 (6,50 b2
PN SPUIPR TSy PUPIRWERCH WP JOPRE
CeSosbans b 53 O5asden O oL cdile das e ol
ozl 35 Yol ¢ ol b ol ol il sy
ot el 0 BT s ekl 5 o S oays sl S
Stupd S0 )las pl oy 41 ol il lsy 0 o
Sl lat sy Aoy 4 oS (550 )kas euly b o5
DTPA-p 455l Ly Sy 5 @=0/A ) p 35 gl
& 55 pSoylas 53 ol ol ply woed ools OLES (T=0 [V )
hdols b5 o ol S oo 26,508 5L 5 Jlazs]
S

s s SUs 31 ol ol pslie ol
Geios onl 53 03liial 3 o (gla ;S0 e Ol 5 on oo ;S0 Las
ien T sl 1Sl (U5 S s fSog Sawaly
A gm0 e 5\ g OV ge oo S IS fuls
3 Y30 ps gallind s Jals o5 55 T 5o 1S5l (3
Sl S oF Elee Ve 53 i LS 2 s
(oo IS 5 5 5 Y e s il « DTPA-p 4.5 gl
w5 4 09,8 il 33 el o Siend 5 cn S Y s
(p s 8L 0 SV pn s dy LS 5 p s yal il
N K25t Jols g5 o (55l (510 50 luae
g e 0 alie § Jsdar 3 4S5 5b Olea il OLS 4o
O RSy b 995 s (St 035 2 sla S0 lae
.M.}L’A

A\

DLl ey i 4 sylal Slalons 25y
LSL“;:—§°JL£—9 bl )i,&_ b gv-w*L-’ LS‘-“;SUW
o il oty ol g (S Cald ¢ alte
0332 )03 grs 5 g 2 &S 0slhae Ciliea o 555 s
a3l oy 56 G lesl uilisls 4 s g
3 pely o o S I 5 les e B 055 5l
33,8 e S 0 el 3l ealital b el wlale
o bl cctie 1 Solas Clal gl i
a0 las oy 4y ol il il 5 LS sl a5 L
s ol s st

vy g gl
2 adllae oy 5me GBS olard 558 a0 gl
S 5 5 oo 0dalie a5 5b Olas .ol 0l 51 ¥ J g0
YU oIV gm ST slpr A BV o ilamo hyls L gos
izeed 5 b Jes 520 23U 5 o 20 CEC cs 5
Jsder) Jos S talasl il sl 32 pbvesl
255 o\ e 3 5lssine 3, Shas G iS5 (Y
ol s xe %0 pduus 53 ly 5 S Jolime 315 00l
JEPUWICTNE PP 7 P SWE Y- Sp e
oS3 053l 3ty LS 5 iy il 00 Shos
LS e Ls gl L slen OF 7l 4 s ealizad
el iy Hlod 3 90 oo 0 daliie ¥ U 53 0l e
S gy 92 50 g5 (%) e 52) J;ﬂ-«s s sme Sl
ol 5o by oy wlale 5 dar Js 0 O 5 5 Ol
35 b sl asls 2158 g 5ls e ) gb 4 eSS
CaiS 53 3 g0 Gl 3 sde Yol LS s Shao s
phe il g (s ded) 35 5 5 WS Gae Ale) latslS
25 LS 815 by Jlag 355 OlaLS s Shae il
35or 5 b 5 olS A gl ety 0355 oS 3 sl Sy
olS ) gl S5 53 bty SBl2 51 padieS's gimes il yo
ASh oo


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.1.7.7
https://iutjournals.iut.ac.ir/jstnar/article-1-214-en.html

AY

Adllan 3 g0 SWS g lard 55 58 Ol ot ians Y Joidr

WA Slg ] ol o led ] pomty W/ gk a5 (55,5135 0555 5 p ke

Vel (42 3) 3 o3htil o5 9 CEC Y o plsy Shatge EC pH Sy pb o las
o KA o (cmol(+)kg) (meq/L) (do ) (dS/m) gl K Sis
1 Yv/y Aidad AbdAT N7 LYAYA) /v v/A v/Y TR \
1 fo /A YE/5 YE/P Ve[V o/Y\ \TAN \7A v/o Olaed Y
sil Y/ Vo /¥ \W/o Y/ of¥ \/¥ Y/Y V/A 3,2l v
d Y¥/4 ¥5/4 YA/Y \v/o o[tV \/o AIA viz Aotz s '
sic Ve /Y AAVAN Yo/t 7 o/\\ ofV 1A% viv S anS o
cl Yy /v YA/ VY/A /Y4 vy \1A v/A K<) 2
1 Y/ fO/v Ty VY/Y o[t \TAd Y/¥ V/A Ui o gts v
1 Yo/s fa/v Y¥/t VV/4 o [y? oV \Vid v/# 4 5dlb A
cl YE/V Yo/v Ya/¢ \A/e oYV Y/ 7A) VIA Olgao! q
sl T oflv Yo\ YV q/¥ /€4 /e 7N v/¢ 335 0yl \eo
sic #y Y/4 OefA WiV o [YE oA v/ v/ slge 1
sicl 4y oV/¥ va/f \v/5 o/¥Y Y/Y Y/a V/A ST 4 \Y
i YoV f£Y/v \tdi 4 VA/A (VAR \/o \ 1Y v/ bl 1y
d YA r4/y vy YY/A ofod Vv Y v/A 3 el \E
sicl VYV fv/4 Yv4/¥ VO/A o /YA \/§ ALY v/$ Oyl 10
sic \Y/o FE/Y £Y/A TY/0 ofoA /8 ofFY via Oy 5 \#
- FIV-0F/V  Yo[r\-Ve[T \¥/v-0o/A  Q/T-YV/A ofeA-1[¥4 ofv-Y/[¥ o [£X=AIA viv-v/a RO PLAR

gldt o slas s o (58050t

I=Loam or Loamy , s=Sandy , si=Silt or Silty , ¢= Clay v

[ 90-Z1-G20g Uo Jrde'ni'sfeuInoAni wouy papeojumo | [£'2T'S08ET ¥6SE9.¥2 T'TOOT 0Z 240 ]


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.1.7.7
https://iutjournals.iut.ac.ir/jstnar/article-1-214-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1380.5.1.7.7 ]

BB )3 &) Ol S ply )5l Sl lin S0 jlas Ol

(o5 5 Shos axlllan 590 o) fo 5556 b ST il )l 45285 ¥ g

e Sl o 5ilee Sl yo £ goren S3l3l 4o Sl s
AR £0/0) AAY/5F \0 (S)al ) s
Y/ VE/YS VE/YS \ (Wg)uﬁ:)g)ﬁu
y/veDS Y/ov TV/4) 0 bz
\/£0 Qy/sv ¥ Uas
CV="7%A/v¢ VATV/E] A¥e Js

55 el Dl ol el (e 5 Ko 3 Shas ol S
5 a3 bl )l Sb aylas 535 g e e b Lany
2 S n A 25l 3550 T Srsps s

oy o ool iy BL)l 55 o 0l 50
sy ok S5 LS la el 5 Calisee gla S0 las
P B PR PR R DU N PR =S
Sy 25y 3 @l S S s ge ey &
S A S plulis Stk o)l LS el
Camdyo ol 5 a5 ) el 5 Olgieot o3 il Sl
A aar s ) b g e Bl 5 oLl
522 A o8 3l ealizal b i gy 0 ol (Olanainse
35 o oie 53 ek plulid sl IS s pladl WSl
Sl 05 SIA Jgder 52 5 6506 g S ey

Vo 3 V/Y Sy codaal osay Glapl S48,
Sy ) g 5003 gn obalin 15 s S 0 3,2
A Sas0lss oS el Sy ol 3l j2dy £y 2T 1o
ki j3 bl S saaze Olelles ol eyl S50y
o 308,503 Gla S k8o A5 1y ol pl s 5
2 35 a8y 8 Y g 5,08 wend SIS (e cay IS
Y pase ol SIS 2 SlaS s 5 45 n sbalin s g5
el ol @l bl s Doy 28 ouls 51 22
313 O 31 oty 0 BT St 4y Kty oS (61,

.Cw.._ijlswu)a@cl—ad)azﬂs
o Hls e Ao s SO ch.‘)a e

u'i:*‘.r"’ S diols OLES 5 45 Gaaow 53 () ol s 255
el il (sla o Soslase o (o/3A B o /A) (3L
5 pedSu,l Sy &le . AB - DTPA (EDTA
ol St il g 5 e ils 5 gy il 08 50
Tan (o /A 6 5) 0L 5 3 3o S 25 Sl & a8 e
Lsls 18 (Vo) O gudlr 5 04 (o o il 03 42 S
3DTPA-p o5yl Oy S o o sdgs sla oS sluae S
(/886 o/A0 T ) (533 Susod Syl p g 5ol s
el o 255 Akl (YY) 520 5 50)law, iz ety
p oo gal il 5 Y pe 55 ey 4y IS ey 4 gl nd
O 5 (V) Sibsl 5 R L g5 L3S (0=0/VO) Y 50
‘;;smyU:;,Jowoﬁ(rﬂ/v)@g;;@ﬁ
losS o LaN ¥ lge

L e Soslas als 4 0k sl pealyy (Siuon

i o slas sl y ALS sla pas L
s 4 sy 4 45 e e S, bl sl
4 pae O e JJaie b oo g o gl nnad S5 5) S0 slae
s 5035 S 0 pa5l ool Jorlin 51 (S ol al s
SpSeilul plie paie chale 03,5 by ye 55 ge 0 sl
635 el 3l e O o e L ST o jlas 5 0

3 pae chle be 6,50 S el cud Hls) gy

1. Additional uptake

AY


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.1.7.7
https://iutjournals.iut.ac.ir/jstnar/article-1-214-en.html

Mo/ g puln 9 (55,5155 855 5 p ke

VAo Sl [ Jot o e /

okl 5 4 5 ﬁarwrmfcbv..ru 8 Jad=

ol i Shas ol m.lrzr Aw\voﬁv&_%ﬁ_&_éuuﬂ( Axr\uuvrwp_bbﬂ_&@uﬁn!fr& sbaloois Aam\woavﬂulr.w ol o les

=Ltz (Wee)3) (g/pot) S Aali Ses Jals (mg/pot) Ses dald Sl
Vev®*®  qq/q. ofo (18 ALY \Yivs /4 V/EY VEP e YY'Y/AS YAS/00 \
V/ed®®  AQ/AQ Yo \AYARY VAJEY Y/vy Viai YAY/AQ#* OAF/AY Yev/\f Y
Ver®¥  qy/so V/o 0P8 \F/¥8 \o/¢ Y/AS V/AV VAV/D# VO/84 YAA/S¥ y
i Ve /OV -0 /4518 3/\\ VofoA Y/A$ Y/¥8 VY /Yo S Y80 /00 YEA/Yo \
o O™ 8y/0o o [AYDS VY/VE Y1/4) \1ARY V/AQ AS/YYDS FAE/SA TYO/ve 0
o/AY*®  ap/[q o[ ¥$MS VE/AN VE/YO ¥/\0 /vy /e F55/0V FYE/e Y 5
VY™ Vg /A) —o/qVD8 VE/YY 10/14 \VATZ Y/¥¥ yYyvs® £3Y/0 ¥£4/4 v
o/Y¥B ag /vy o[FE™ \w/ov VeV \TAR ¥/\4 fo/vs™S FEY/FA FAV/EY A
o/¥E™  qy/es o /4TS \O/AV VE/Q /4y Y/€A q¢/\8 \TaAT) ¥$4/00 q
o /€08 GA/EY oAV Vo /VA Vo /8N VAR /Y q/vons AR LYALY /oY Ve
o /vo¥ 4f/50 o /0\DS /€y AJA Y/A$ \VAR AS[o Q™S \ravAly YVEIVA 1\
o/AVFE  ay[yr VAR \£/0Y 0/ oA (AR /0¥ \wa/ o™ OFY/rY YA¥/YA \Y
o[YATS 31 /AN VAN /v \Y/5V ¥/£4 AR VE/oyDE FAV/YV fov/et "W
ofOv* a¥/1y VAR Yo/Of Va /vy /4y Y/ vy v ¥ $o\/AY ¥£O/VA V'Y
o/t ye¥/e o/O¥S \Y/00 \Wob Y/A® /80 VE/o 808 YOO/ YA Yo /VE \0
Y AY/$$ VAV \2Viay YYAL ¥/ov Y/vv \oA/av¥® $5¥E[o¥ Do 0/VY \$
of¥r-vfed  AE[O-\\o[F  —o/Av-Y/¥ VAR RV 4 A3=\_/ ey v/o-v/4 V/E-Y/Y 4/A-YAY/A YFo-FF¥ \AQ-000 Ll
o[$Y 45 /0% o/AY V¥/Ao VE/of ¥/oA Y/t Vo /FY £0Y/o TEV/O Solee

el Sl ik 33 Sy gy b 53 s S e 5

[90-2T-620Z Uo e Ini'seuinoAni woiy pepeojumoq |

[£2'T'S'08ET ¥6GE9/ 72T TO0T 02 :H0A |

e 3 pmn dsya Foa) ﬂrl»u :ns

A¥


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.1.7.7
https://iutjournals.iut.ac.ir/jstnar/article-1-214-en.html

‘:) ....‘

WU.A,_.SAJLM

Pty

J6 sy !

3o

g 5o,

(Ig/kg) (5 s )lms Cilisin (sl i, b w15 31 il onilly ik .0 Ut

\E \Y \Y 3 Ve q A v $ 0 ¥ v Y VoS sl
Bloslad

FYFfo Y/ vo/¥f av/¥ Y& /A 0f/\ AY/A 44/# \7A v4/y VVE/Y VoFfe \oofp IRRTA) \
Wos /¥ $Off Ved/Y  \YE/F \ATAY AR[Q \YY/ o W& /Y a/\ ov/Y \ov \PY/E VEVIA ATV Y
Vool AY/V \WO/A  \DF/Y f5/¥ \TA/0 \00fe YV oYY vi/# V4V/0 YOY/E AAY/A (8. Y

Ve AV/Y  £O/Q 104/ %48 tY/o VAO/A  \OE/Y AYe/A Do /¥ VelA YAe [y YEO/\ Yiv/A \AV/O ¥
FYE/A sV/[Y \0e/f QYY) YAIY We/d ARV YR/ £1/0 Oefs YYA/N YOV/Y  YAA[e VA /e O
VRAV/Y AA/e \$0/0 \A%/D 84/ \WVE/O ATV AER)Y £Y/0 AT YY&/E  YAR/S YAY/O VAv/Y 4
YYAR/Y VAO/A APSJA Yor/¥ £Y/¥ Yelle  YVV/A  \OF/A Ve /A V&/A YEY/Y O YAV YRR VAA/Q v
VIFE/Y VB[P Aol TAY/Q VA Yoofo  YIA/Y  \PY/O £4/4 q¢/¢ XSS/ YARIV  OYYA/N  YEP/P A
VAYV/Y APy \A4/Y vl Ve /[Y Yo¥/Y  YYAIV  \Pe/¥ vY/A Vod/¥  YoofY  Ye¥/f  YVV/A YOO/A q
YAPE/A YER[F  YYA/P VAF/O AYHIY YOO/Y YWY YAe/A VEY/A YAE/e  ¥AY/O YOF/Y VWO Yor/t \o
YYYY/O £EIA YYY/V O WA4/e0 ¥A)¥ VRS YAAA O NOYY oY /e AN YYVO  YPele  YYo/A  YVA/A V)
VOPA/A  NYPYE YYE/N YPA[e¥  VA/fe YARIO YVY/E YeE/e INJD Y4/ YEV/A L TOVE ey YSVA \Y
VPFA/R VARME YVAA O YIV/Y AYEIV YVe/Y  YYV/Y  Y4e/e WA/Y  VAe/A YOf[e fef/V  YVV[T  YEF/F VY
Y8aY/A  AD/S YY'V/A YV tV/4 WEIF O YYR/V \OV/A £0/4 vy/o YVEIY YA/t YES/A YoV \F
V8e0fe VoMV YYD \AY/es  £O[F qy/4 YRV VOA/S vA/A VoYV YEY/V Yo/ YWYV YVV/E \0
YEEY/Y O W/F YAVY O YeV/Q A 95/ YAS[$  AVe[d Folf AR/ TYV/Y O FRO/V fed/Y YAY/s \§
FYE-YAAF YY-YFY  VO-YAY AV-YFA YV-LYV OF-YVe AY-FYV Yoo-Ydo YV-1FY Y4-1AF \1F-FFV 105-FFF Yo1-Fod \)1-Y4¥ b
VEPE[e Nev/8 AAS/A NAV/O #A[Y AVE[e  YeV/e  ASAY  SV/A LAAZ VA VA S X TAN f S 1A NN 4 v 712 oSile

w0k S5 Jydr 55 b, S slas Slaseie y ol

[ 90-2T-G20z Uo JrJenisjeunofni wody pspeojumod ]

AO

[£2'T'S08ET ¥6GE9/ 72T TO0T 02 :H0A |


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.1.7.7
https://iutjournals.iut.ac.ir/jstnar/article-1-214-en.html

WWA® Jlgr/ dibojled ] gty dlor] pack a5 (55,0058 0555 5 ¢ 4lo

b yFo,bas dows 4 0d m_&..t_ﬂ.iﬁcnfi 5 Jad

. TYZ R AT e Ew..%ﬁyy Sl e I s IS S IS IS S il izl ol Sojlas b
s ¥ \ ot VY Ve \ | T2 B POV R O
\i g Y

A Z Y N Y Y Y L1 1 N N Y L U 7Y N v o/aV™* V= g gl Sl
S S - L L Y Y O R Y 2 LY T ATye Y- % gal Solzad
SIAVFE O GJOAT VAT ofar® o[aATE AR L jay®E L repEe o paEjoyee ofav*® - MML e
/A MY AT /N SRV L Y LVS S Y 7Y /X L L BN I Y ¥ g sl il
o/YATS o fA0™F  ofov®  oJavER G [ATE AqEE apEEqonn g, s V= S 0y IS
o\doﬁm a\)<§¥ o\ﬁonm o\A>#§ o\mlﬁﬂ o\><ﬁ§ o <ﬁ¥§ ° )Dﬁﬁ .
o)t«bw o\»,q** o\Dw‘* o\»%«»* o\<o=$w o\>$.=§ o“\//&ﬁ \ " ,inle—WL.w.\q—M\
o\wa.*ﬁ o\>o§§ a\<$§.§ e\<$m2w o\)4~fw 0\94&2# h%.v‘u RL}: or.aw—h

N ¥ e 8
AN 7V S Y (Y ST /S S /X A PRI
TALSEERY [4 S RY (7S Y I & AB-DTPA
o\S_H VAN YA Pl \ e
,\oma oJoy* ¥ pudes
o/¥8 il 5 - 08, 4o

[ 90-2T-GZ0g Uo Jrdensieunofini wouy pspeojumod |

Lkgum.xﬁrl%n_uﬁr{“ﬁ
tuu,h_nri\.uhuqr{n&ﬁ
PIERETRPrES ]

Y4

[£2'T'S°08ET ¥6G€9/ 72T TO0T 02 :HOA |


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.1.7.7
https://iutjournals.iut.ac.ir/jstnar/article-1-214-en.html

J-:G r-:‘-wt‘-{_d e “S‘JJ. v_.ﬂuﬁfﬂ‘)wyw}‘

.

3 Ll

...‘5\-5&5"." BL ;JJ

A Sl 5y las alss 4y 0kd gl 0l oty Koger V Jsir

Sl
pely Bl Sl ol ey dr oS ey s 3, das 23 Sas

1,8 0 e
o /VO** ~o[YATS o/va®® o/yams o fyy™ o/r o™ N - el b
o fvs®* ~ofyo S o VO o/ ¥\DS ~o [tV D o Y = p iyl Solad
o[vv** —o YD o fve™¥ o[\$™S —o /Y™ ofo0™ ¥ = p el Sl
o fvy? —ofyolS o[As** ofYo™S i o /A0S ¥ = g el ol
o JVE®® —o/F¥0S o\4<nm —afyaS —ofopPS ~o /Y8 ,as.sLm.‘cuﬁ
o\<43 |L4<sm o\f.nm lo\;nm |e\o,=m lo:«um ?.Lm(cgﬁ
ofve** ~o /0" o[F4% —ofoy Al ~o /18D Nge ey IS
o[AS** ~o [Y'ADS o [va®® o/sqM8 AL Y N ¥ da a8
o [AD*® ~oJEY™S o [VY*® —o /oS ~o /oy —ofos™ Mo e iz
o [VA®® —o [y0"S o [vO** a[AVRS —oyyPS ofo ¢S AB - DTPA
o[PY* —o [¥ATS o /"8 —o V™ —o [0 ¥™ —o /1478 \ glge
ofpy** —o/YY™ ofvy®® o[\ —o /YY" o[\ ¥ e
o[pQ** —o[¥Y™ ofov* —ofo" —ofye™ o[0T iy - 0B 4
off8* At ofpo*® o[YA"S —o /e A S g

tLurhwhml_nr‘\un,u%\I\%&.wf“&ﬁu%

[ 90-2T-G20z Uo JrJenisjeunoini wody pspeojumod ]

.rn\zmm.hﬂrtx:_oc\..!hw :ns

[£2'T'S'08ET ¥6GE9/ 72T TO0T 02 :H0A |

AV


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.1.7.7
https://iutjournals.iut.ac.ir/jstnar/article-1-214-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1380.5.1.7.7 ]

WA o/ dolejled | ooy dor/ b e 5 55,0028 053 5 e

Sl 8 g ey S s edd g lulld sla SIS A Jgds

Yodd plubis gla StS ¢t o )leds

Ao Sy ) S S
I, Sm, Vm, Ch, Q, K I, Ch, QK 3 ] \0
I, Pa, Ch, Sm, Vm, Q, K Q, K, I, Ch Olgansl. Ve
I, Pa, Ch, Sm, Q, K I, Ch, QK 3950505 N

q&a,;‘;lg:Pa ‘J'J)‘JS=Q ‘c,.:;.:J}?K:K «.Q:J)SL;U);VI’D ‘g;:;iM1=Sm‘c__Ul§=Ch‘¢,.:J_ll=I,\

o3 S by milin
oS ey e 2 S ¢l g2 pll St 5 Sl
oy SBLE L ol LS ol 5 (0,5 (241530
by caallls 5y 50 gla S0 )lae oy 4 0ds 2l nd
s 4 ot el el O g A salie 6l sine
33 e 28500 b 3 Shas U (s sns B3l e 150 Lo
VE 53 pamnlty 250,08 31 0 yd 5 Sk 21581 5 colus oL
e 4 @8 Ol 5 gn i Yo pre S (g \F 3 (G m
Sl (S48 5 e ks a5 walizal B sy
S o S ol s s SKlas Sl 5 03 45 S5 A,
) ol s o3 ey S e Ko
35 (s Sl o 5 o5 gy 02 S Yo
L5 6 AL b 5 i(ele 33) e ) 53 olS ey
LS pl e it SISO alie s g s e 4 pmly
3 oy Al e Ly 0diSd sudnn Jalse plu 60530 L
<30 Sdes Sl pde e s 55 Gaaes 55 (YY) OLISes
o 5 b 125 S el sl alsy 38 50
Sl sl G55l 0dd ny ponalny G3a o 510l 505 35 g0 sy
53 J gamee 4S epl e 55 (Vo) OLSCan 5 5L L bilazails
355 b) Gl i3l Jo L glacass b glaSs s
oAl aly 358570 8L (oS Jols puly 2 dale 5 CEC
S 3 ol 1S T il 0 pems Jlal g a0y il oo
(e rSo)s ails 53 orulzy ahle) clals eys dewy @
3 Pl slaesd osms cle 4 lyy 2L 6530 s b

Mo g Slaal 5 ¥ g0 95 gt dy IS (6la ;5o slae

o2 Ls 53 (Raser s 03 345 bl (25
SCEINY 5oV G 0T el 0l LS
soIA? s ) ol E lam el s ly il
o 2 B3 bl 5 Sl paea 5 (oA

b3l o il Ol 520 5 0ol ) 5o 5lo S0 luas
3\ =g sal Sl b S slas s ool jabe i
Sl somlin slaSoslas 55 DTPA-p 1yl Sl S
e b 4 g 0 g ol ealinad J6 sy 3
O 03 Bl ped g sl 5o 0l ge gleS 5 SIS i
P53 UV =g s el Dl i cp s gl il 35, Sl
ald 025 Vb 5 025 (galiatil s o Julo an 35
ol olS s 0550 0o el B3 o2 Fomlin ¢ S
Sl S5 51 Bouar 5 6LS (olo ¥ 350 0350 ol 58 J2a 53
los gy Jaaze o GO 43 (6208 (65,31 b 45 sarulyy
3 Y5 53 e IS s pen 4 LS 5 con Seslin]
Chle 5 paliy ol U 20 by )Y 50 s Sl
oot 85 b 5l lesls 0L ol ga plil 55 el
ol 4 aSecad) S5l el (ilule) e iS5 00
OLa) sayme a9 00 25 el o gam s LS cpl s Olyl 3
35 50k Rl Bl b odd O e Jols el
A 3 aS) bULS 55 gm0l sl slaS s (YY)
adlls 5,30 SLAS 1 aliie S15 1335 yo gy sla SIS
wSesbas Olpe anh Vsa 55 e 1y IS (sl 3 0 Ls

AA


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.1.7.7
https://iutjournals.iut.ac.ir/jstnar/article-1-214-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1380.5.1.7.7 ]

GBS 5 &3 Dl BB ey ol jFl g1y s S0 las Sl

el os g S5 ey
Dl s dle Ll 2 a2 S s gdoes Jalpo pla (0
olas S S cglin (St ol e oS S5
228 4ol ey 3l Bl s gl eiS byl s plus
5l 0 sy

adlan 3y go S 5 I gla S5 S ekl Sy
S 3 puiliy oz e Olge 4 S ol il
P e iy S GlL3 nolie Gils 5 edd g
&yt s yimns BB OT 3 iz Y ol o Sane oS e
ERAPNRY

Oldllas olginy o Soylas 93 635 348 50 4o g5 F
ol proliy e 2 5 a3 ,8 Dy (5 2y
355 e libes Y g gl bS5l

LS ol 5o il SIS 0lss polia symm s cde & 0
O LT RV SV PUREIRCIVER” PRI es 1
ey Qo ey ag e b 50 pls g g algiiy
Do SE Gl ks glalay ey ol o s &
2,8

Y paazen (9355 S5 5B e (Sl 25 0 dne 5 P
S b oS 0 el G35 glaaal Sl piS edes ol
(sl olie Jols Bai catng 3 Shes 4 plycews
sl 5 e e sl 15 0T 5 6,85

2 g eslanad sl (65, 5LES

.L_Q el o2l J{G °‘1§L§‘Ji M)&AJE-&{AS&&E“
Llosls

Gl ey Gl do s s 5 50 GBS s
wdajﬂ«c(is)ﬂ»&jlwwuféswﬁdb;o)w
t"-”“‘b’i K Lhuak-l..& o= o= abaly g J..;J: ) aLu_f
MJﬂJ{Q&A‘(oM Lsﬁfo)\.oﬂ&

S oS ot

Bl 5 pely Gl e Rtempr Calpd 4 a5 L)
oy 4ol il ol oS ol pn el s il
32 Sl Jalge 85 5 53 56 5 claSeylas
lzal 5, go 55 ey IS 80 bae 53003 5 (g3l
Sl s (5la S0 ke Ol 4y 5 5 Y e ks
ik ST 5 3 aolizad BB ol o Send
5 a e Olgias] Olsd 3550

pe 3 pemlig Dl F150 0 Shee Rl pae Jds a4y
38 bes U s Shee 5 0dd (58 0,lae pomly o alally
a5y po LS 3 3l 6 el LS o
ol Fean 45 003 535 53 ) (6lyy (GlonkiiS s sbomea sl
sl o3 ool ge 3l S0 OF ol
Jslon 31 oot ST ol oslizad 5 eamley i (A
sl xd)y Sl sley arg0 cul 5o (ols e 5 Jols

oalizal 3994 C:LA

AQY oylads a4y i (.g‘JT} S Ol du o J\:-(;_:_L_.o.:..‘& 4 3 LsuuiJJCJj"H“VY .03l3 L,:LW gae c&‘?’"g&&.\
2. Beegle, D. B. and T. C. Oravec. 1990. Comparison of filed calibration for Mehlich 3 P and K with
Bray-Kurtz P1 and ammonium acetate K for Corn. Commun. Soil Sci. Plant Anal. 21(13-16):

1025-1036.

3. Brown, J. R, T. E. Bates and M. L. Vitosh. 1987. Soil Testing: Sampling, Correlation, Calibraiton and
Interpretation. SSSA. Special pub. No. 21, Madison, WI.
4. Chapman, H. D. 1965. Cation exchange capacity. PP, 891-901. In: C. A. Black et al. (Eds.), Methods of Soil

Analysis. Agron. Monogr. 9, ASA. Madison, WL

5. Corey, R. B. 1987. Soil testing procedures: Correlation. PP. 15-22. In: J. R. Brown et al. (Eds.), Soil

A8


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.1.7.7
https://iutjournals.iut.ac.ir/jstnar/article-1-214-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1380.5.1.7.7 ]

VWA Sle/ dotosled [ poey W] pamb wilie 5 (55 ,5L5S 0958 5 psle

6.

Testing: Sampling, Correlation, Calibraiton, and Interpretation. SSSA. Madison, WI.
Csatho, P. 1998. Correlations between two soil extractants and corn leaf potassium contents from
Hungarian field trails. Commun. Soil Sci. Plant Anal. 29(11-14): 2149-2160.

7. Culity, B. D. 1978. Element of X-Ray Diffraction. 2nd ed. Addision Wesley Publishing Co. Inc.,
8. Grzebisz, W. and J. J. Oertli. 1993. Evaluation of universal extractants for determining plant available

potassium in intensively cultivated soils. Commun. Soil Sci. Plant Anal. 24(11-12): 1295-1308.

9. Haby, V. A,, M. P. Russelle and E. O. Skogley. 1990. Testing soil for potassium, calcium and magnesium.

PP. 181-227. In: R. L. Westerman (Ed.), Soil Testing and Plant Analysis. 3rd ed., SSSA, Madison , WI.

10. Hanlon, E. A. and G. V. Johnson. 1984. Bray/Kurtz, Mehlich III, AB/D ammonium acetate extractions of

11.

12.

13.

14.
15.
16.

17.
18.

19.
20.
21.
22.
23.

24.

P, K and Mg in four Oklahama soils . Commun. Soil Sci. Plant Anal. 15(3): 277-294.

Houba, V. J. G., I. Novozamsky, A. W. M. Huybregts and J. J. Vander Lee. 1986. Comparison of soil
extractions by 0.01 M CaCl,, by EUF, and by some conventional extraction procedures. Plant Soil 96:
466-437.

Houba, V. J. G,, I. Novozamsky, T. M. Lexmond and J. J. Vander Lee. 1990. Applicability of 0.01 M
CaCl, as a single extraction solution for the assessment of the nutrient status of soils and other
diagnostic purposes. Commun. Soil Sci. Plant Anal. 21(19-20): 2281-2290.

Johnson, A. E. and K. W. Goudling. 1990. The use of plant and soil analysis to predict the potassium
supplying capacity of soil. PP. 153-180. In: Development of K-Fertilizer Recommendation. 22nd
Colloquium of IPI. IPL

Jones, J. B. 1990. Universal soil extractants: Their composition and use. Commun. Soil Sci. Plant Anal.
21(13-16): 1091-1101. |

Knudsen, D., G. A. Peterson and P. E. Pratt. 1982. Lithium, sodium and potassium. PP. 225-246. In: A. L.
Page (Ed.), Methods of Soil Analysis. Part 2., Agron. Monogr. 9, ASA, Madison, WI.

Liu, L. and T. E. Bates. 1990. Evaluation of soil extractants for the prediction of plant available potassium
in Ontario soils. Can. J. Soil Sci. 70: 607-615.

McKeague, J. 1978. Manual on Soil Sampling and Methods of Analysis. Can. Soc. Soil Sci. Ottawa, Ont.

Mehlich, A. 1984. Mehlich 3 soil test extractant: A modification of Mehlich 2 extractant. Commun. Soil
Sci. Plant Anal. 15(12): 1409-1416.

Nelson, D. W. and L. E. Sommers. 1982. Total carbon, organic carbon and organic matter. PP. 574-577.
In: A. L. Page (Ed.), Methods of Soil Analysis. Part 2., Agron. Monogr. 9, ASA, Madison, WL

Parker, D. R., G. J. Hendricks and D. L. Sparks. 1989. Potassium in Atlantic coastal plain soils. II. Crop
response and changes in soil potassium under intensive management. Soil Sci. Soc. Am. J. 53: 397-401.

Rehm, G. W, R. C. Sorensen and R. A. Wiese. 1984. Soil test values for phosphorus, potassium, and zinc
as affected by rate applied to corn. Soil Sci. Soc. Am. J. 48: 814-818.

Richards, J. E. and T. E. Bates. 1989. Studies on the potassium-supplying capacities of southern Ontario
soils. III. Measurement of available K. Can. J. Soil Sci. 69: 597-610.

Salomon, E. 1998. Extraction of soil potassium with 0.01 M calcium chloride compared to official Swedish
methods. Commun. Soil Sci. Plant Anal. 29(19-20): 2841-2854.

Simonis, A. D. and H. B. Setatou. 1996. Assessment of available phosphorus and potassium in soils by the
calcium chloride extractions method. Commun. Soil Sci. Plant Anal. 27(3-4): 685-694


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.1.7.7
https://iutjournals.iut.ac.ir/jstnar/article-1-214-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1380.5.1.7.7 ]

GBS 13 &3 Dl BB el ply5l (gl emlie o jlas s

25. Thomas, G. W. 1982. Exchangeable cations. PP. 159-165. In: A. L. Page (Ed.), Methods of Soil Analysis.
Part 2., Agron. Monogr. 9, ASA, Madison, WI.

26. Van Diest, A., H. Horakova and V. J. G. Houba. 1993. Towards unity and clarity in European soil testing.
Potash Rev. Subj. 4. No. 1.

27. Wentworth, S. A. and N. Rossi. 1972. Release of potassium from layer silicates by plant growth and by
NaTpB extraction. Soil Sci. 113: 410-416.

4\


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.1.7.7
https://iutjournals.iut.ac.ir/jstnar/article-1-214-en.html
http://www.tcpdf.org

