IWAO olasls ) ojles oF ul> S g0)8 Clideos

OmdS il oS 51 golani 33 ol (lsord S JSS & 595

P lode oo & gl il (oizme T yay 690 Juclomwsl o iy pib 0399 L yodl

OFROIVIVO 1 pdy g6 VPRE/FNF sl s g )

oS

S 9 SrdyoiSly i 5l S olie it GlaSs cusl olS gl (55500 Bran o5 polie | (S 2]
Szl om 5o ool iz GladSs w8 aslllas (gohod ol 5l Ba aiiglite ;K0S b g pfediz jsbar sonl
Ve sy sales] pshiie oy 0gr (8LS Gl 5 S sle Shy (Fa bl Gzl ol bl 5 S Gl
Gonesz b plnl e gleed 9 (Sod o Sy b pluedS Gliol s blie 5l ool agd S aiged
o2l it SlaSs Gl alaly oy lr Geimen 00,5 et SIS (5o las (b abwsay S ol
-4, (Glycine max cv. Williams) jollig o3, Lgw 59, Sl colejl (oppl Qi 5 cdalé (Sis ool L S1>
5955 g 35 pgo Sl 5 S g5 Ve slaws gl g6 a5 ol SLlS )b B o LS &g
LS 5o a5 ols (Lt gl o 5 elail 1S5 an 53 05 (5oL 2 (2T 5 e Yo 5 o) 2] ysSs
ST > Jloole> Jols >3l yS 09 5 Sygo 4 (o] bt G S ol o aalllae 3550
@izl b DTPA L 2l LB ool enlo Bl > slie oal loaaS] > IS o ool gloamsT >35Sk
= /9N g r=e P a= e 0T i ) skt Gl GleanST s S laaST @ Jate (ol
Ol @l g el (g IS (s ls Gl el ol (eSS pan ol (LS (g 0 e Sute (Sen
a2 [¥Y%) 3,08 Sy olaws o (1= FV%*) (Sid 55 b Joole 4y Jate 552 a3 lsp phl
el 5 (I=+IY0%) ol Cds b 535 sleasST 4 Jaie 5> ol Glas (5, cre hie § Cudie (Kiwrad
ol o S ol i (ol ime 5 Coro Siapai (1= [OYF*) il Sy g (12 /FY*%) JLuS )y by kS
Gt Strans S (1= /55%) S oal 5 (= 1OV**) ouile 3L 1=+ /¥V*) Jlooke 4 o o=+ (01 **)
oLS iz LB ol o9l s a0 Lls 4 DTPA L osle (6,50 lac .aols (lis S ) dwoyo b (5 lo sne
S )18 Sl ey nl 5 5 S e oliee 5 o8] il sla IS (s s

OS5 b mlis 5 535S pole oltils S 5 LT ouSiils S pols 05,5 ai )| owlis 5 aisgel (2ils =)
(605 45150) (55 onmb @olin g (53y5laS pode olKails S 5 LT uSasls oS agle 09,5 Lozils =Y
ub’)f G».JD é.gL'..n 9 6)')5Li'5 Ml.c sl S 9 u] saSlisle (S (’513 as)f )LZQL‘;,.;\ -v

IS5 smb mlis 5 (535S pole olEails S5 5 T oaSiils (S pole 09,5 Lozils -F
e.dordipour@yah00.com : S sg xSl Cann®

YA



e S 5l golass yo Q,m—l land Gla S5 & 593

ookl el oad gyl bogw, 5 b
SraeeS s 0,5 s> a4 s2 Loy gl s
Qo] sl oses oy Lice o)Ly ids SledlLl
S oledsord g (Sidden aredgm
S 5 (55,5lS slaSs o o] 35i5 5 (55l
sty 0 ool mjel aed ge Caws 4 oyl
Sogbyy 9S> g9 4 g 039 piie )l calie
o g, ST oyl Sy (gaisej> 4o ool oolaiul
oSty 2Uls o 1) Sl 0ol ly sanesz
o4, )5 4 ol bl jshte 4 olerd la S
oSt .(Ma & Uren, 1995) ailesls lus S
ool e s by S s 5k 4 o5 ool
ai, Sal gl s a8 ws SblS o,
D Santiago et al., 2008; Derek & ) usuS .o
Behera & Singh, ) X ¢ 1,4 (Philips, 1987
o2l slracST e 055 Slislesl mls 4o (2010
g VVY-YIVY Csyp a ) Slos oal g 58
Lld cos S p,SekS 65 e YIAA-Y/SA
Gb oS T ke glesl 5 il
Looad gloel ool was o)55 olik;l!
abl, b Sal b wllSg 00 el JounSgjon
by S pnd j5b 4y a5 ol GlaanSTL 5 e
Singhet) |,en 5§ S .03)ls Coiio alaly ¢ yas
ool laid aS wis,S lo 0g3 il I35 48 (al., 1988
Slools zobaw 56 cos S JT s3> 50 940
L Glosimn 9 palivne alayl)y a5 by J1 3 bS>
) il S PH L usSias alal, 5 S JTosle
SIms & ) il 5 jeww mlbs alie leail
Pomb pH o assl o a5 el (Patrick, 1978

=

Srots ol i JToYlasl Gl el ol
Slost by SB35 ool Gilise slacams ol
5 Sl oal 5,155 5.5 (Shuman, 1986 & 1991)
L oglsl BB ool b Gk glaced (ke
Sl olS alewgas ] iz 5 S, DTPA
Oy u»L»‘).: .Q)L) S99 WJ“‘C 9 W
oS & Jaie ool (Jols el ols,lE
o Jae ol g Jleole a4 Jate ol K

bzl sl BB ool b stte alal) ool slaas]

ya

doddo
obS ly BraneS 5 9p0 polis jI (S ool
OIS Flwgtd a3 2 5 (6,08 e 40 09 Sl Uil
Salardini, 2005; Borges et al., 2001; Monge et )
FIA G LS o S ool e (al., 1993
&l 4y el (Lion et al., 1982) aib o duo o
S gl 5 ogde wiz olS g o5 b
Gly S aFslS S ke & DTPA L o]
ool solaiwl coLls (Agrawal, 1992) aib o pais
58 st cow o] Gl dhewy Laid & lalS s,
e 3,8 e 3 b cos el ple g S
05 Sl o2l IS L anlis o S5 Jslome yo oyl
25l 2SS n oS e Froo B Y sg0m o
- S oolizl B ol )y (Mortvedt, 1991)
2 Sk YV B YA S oS oliul sl
Sol sl s 5 (Emami, 2011) s 5sLS
Celik & ) p,55LS 5 p,5 oo VFIF b ¥/A a5 5
&259 °}9)"’| Sl 00 u*’)‘)f (Katkal, 2007
svba bame o jolie pwyied Cuny g S
oS ool asiie g 438,515 asllas 3,90 (glos S
3B aslh cans byl S cdale 4 analy s
ol Ldie 55wl Wgw byl LoaS gasls
S S 0 el (Filgueiras et al., 2002)
Sl g bolkld deolS g
asl sl S5 b adyl Sl sl SIS Slaxsba

5 ool sa;e (Tessier et al., 1979) sgi oo <8l
S ool gane > Glore 4 il eyl pl e
S5 6ob Olee & iz (nl watoe Gy
IR b e |y ol el d Cam aztine
0L szl o rolie @iy 5l Ol aes
dosgi 5 Byae oS yolie and S0 ly SB
Sl el Sl gl (650 lac sla s,
Sl e gldlis o aSelas by,
2 ool alez 1B sasaS ol slo S g5lulr

1- Fractionation



S 60,5 Sladss

0 bylals o (Glycine max cv. Williams)
bl 32 lal 530 5 Ol g0 )5 CiS (0 SolS
U")ﬁ" U"ﬁ) o9 oolaiul JJb u] d.JDu Qo )0 Y.
25 >y 0 b bl Hhie Ol L laplals
g S Gogyas o2l i 5 4td (T diged
bsgi 525 (S Jedo S pasls 5 68 ol ol o
w5 (Minolta SPAD-502) e g IS olSiws
S Djge 4 CiS o atan Ve cll s S
oS lg plail )3 ol (e 5 Sts (5 polie
9 435 .o, S ess (Jones & Case, 1990)
SAS ) SAS ,ljaley 5l eolaiwl b Weesls s
Jley b b SS o, o (Institute Inc., 1999

2d,5 sl Excel

390 gl o O-“T et gl 2590
axdlo

29> Jols alslay Jslwe ool oSl ysb 4,
Jain woyo /) Loy S 4 fake sy ¢/ Y
e oSt 4 Jate woys /0 Jlosle &
o, OIVE IS o ool slaonsT wsys <Y
sile b g doye YUF sline ool slaas]
Iy ool g pSoslail sl IS gaemme duoys DO
S0 S o cnlpl (1 J58) wims oo JoSis
@ ool plerd SbdSE Sl sy asllas
T lesle> Jols ZGlS e py Ojge
> o ool clas >pfn slas]
Li) o, g J 0nile 8L > 5lie oyal slaa,ns]
gl l, SB el gl s cus 5 (etal., 1997
ST < T osle < gms, 1038, ol 590
OhiSer 5 S (Jols < Slo S <35 g ol
o2l S & 395 o) L (Singh et al., 1988)
e e 5 (Saieb Slogas b S o
Loonds 680 las slasiz polae a5 Wo S ol
2 el py Sse ar lalls g xSeslas G,
oSt s3> 10 wo e OY vgu> sileudl 55>
ool laaST > 10 wus o FY sga> jelie yal
3 S Jloslesi> 10 sy id dga> S0 o

(Shuman, 1986 & 1991) culs S ,0 DTPA
ol j525 o @l 6),slas DY gaze 1 (G L
Og LS e A AV Lo o ol ciS e
cilsy maw 5l aoys FOY L olls ol
PYINY b g el ) mhaw (0 ydion 9985 sligm
CwdS oGl 3 j9iS Sligw Wy we)e
Agricultural ) .o,ls |13 Jeame cpl BoSods
&y adlas guass opl 5l Bas (Statistics, 2010
s Sk bz Glizl ooy ol iz sl S
e g oel Gluas caxdy p ol b

2lse bgw SloS 55 (s e by lS

g, g olge
L oS o ool GlodSs a5 (om0 sskiie 4
Vool il glend 5 Sojed Sliogas
Alides (g 5 el oY Bas 5l S e diged
9295 691 ez QLS il (55,588 slage;
39 WA 0usS oyl A cul i lgn sladsgal
5 S Sloogar Wad ools yeee yie oo ¥ S|
Page et al., ) o,lailil sl b, b Ll ol
Gl sl 0030 5 &1 (V) Jaaz 0 g ey (1982
S 50 ol lerd S (et 5 g5lelax
(Singh et al., 1988) .l|Ken 5§ S ig, 5l
(Jols sl Ss 4 1) ol by ol ol eolaul
o ool oS! 5iEie gloapns (JT . ly,S
J9oz) a5 oo Iz enilecBl ol 5 sl 5 JSCo
S G5 by, dawsi (ol (6ySolas 5l ax (Y
sl Qi os abws 4 ol cbile als
ably cwyp lp o8 il (Unicam 919AA)
Gl 5 ool iz b el e gla S ol
b B e sl Spse a4 ciulel LS
slaws gl 5551w plomil S5 aw b dolas el
Jols 2l 355 Jlad pgo ;551 5 S gy V-
S pSoks ool o) e Vo (M) 5 0als ()
;> (Fe-EDDHA 6%) a1 o s aio |
5l elie yolie ady 0g 0, 5ekS aw o lals
03o3l bl Bpae o polis 5 jaud ool alexr
Jobdg 08, Lgw oLS .ol cols by )lod den 40 S



e S 5l golass yo Q,m—l land Gla S5 & 593

sy oailendl 537 o S al JS Gl 3l i
Jlase (Miller et al., 1986; Shuman, 1995) s s
BVEe L aslllas 550 sloSs s S ol
G /0 mmb 00gamms ;0 a5 04 psie duoy0 V/OY
Miller et al.,, 1986) ail o LS wo,s O/-
58 ol polie IS sk (Behera & Singh, 2010;
s Joole a Jate 5 SluS (Jols slass
Coond g (SV)) o2l s 53500 sloognS]
sl ool slanST Gladss o ool saee
L oS ogd 0 il (OOIY) oxiledl 5 (ZYA/F)
Singh et al., 1988; Zemberyova et ) -y ylo gl

3,13 o gaen (@l., 2004

P08 b ol (ol Gl S  Situon

J99z 50 0% b el calizes la JSo  Soon
O Jatesi> b Jols s3> ol 0nyo )8 &Il (V)
e (et (1= =+ /YA®) sl o] slaanS]
Sloole & Jate £33 woy0 O mhaw ,o (g o Sae
(r=-=[#Y**) JS 5 (r=—+/¥2%) ouileuBl slos s> L
RSO COON SRS RPN I SIS S RS
Q_;" 59 as =gy J.:ls S5 assls QL...: ‘_g)bb_;.u
S JSs oS ol (pl 0,8 o Lal lay (lgs so iS
JrS oailegdly 5 jske 5 S5 ol glaaens]
3925 g aiiwd J g (Jobs (Jsle sla JSi saiiS
L oliee &5 wasee ol il b ae alal,
Gad 5l T olge alex 5l g pae can Jlee!
o2l Ol 5 clS sl glagis S
g3l b 6

Plos Fr b opl plend GISD (Sunen
S

S Gl S5 b ol el glo S Ko
)‘..\M ‘U] qu.w‘)) o o..\g.é)f 45‘)1 (f) Jj.\? o
o o] =I5 sone 5 ol Sl b o5
ool g (r=/2V*) onsleBl (1= -/FY**) IS
ol o gre e [ Shwwer (r=--/FA%F) IS
5 (=2 /FA%%) JSo o ool e b adew Jy 0l
S sre Cude (Siwaod (1= /YA*) 0nilodl =35>
(= 10VFF) Jols szl b oy ol ol

AR

g 35 ol oSt Gl j0 g sy S
aS Jl> g0 09 aeye /Yl S Sl S 4 Jate
et 5 62l ol 4 Jols B 1S b ol
- ol asys A B P ws,S Lo (Alva, 1993
O 5 SHEl i (sl 5 S0 ©)90
1ol ax,e a5 Ws,S s,l;S (Okazaki, 1986)
N L N IR SCI T PR RP EXW FPtwS
gk 4z el Ly el Fge o3 slaeslS
Sl 5 slanssls syl sl Wl el
~oole &y e (5] laie alllas ol o 10 il e
Sy yoS yolie ol slaouST 4 Jate ool 5l JT
(V) Jgoz 5l sanl cawas glis Golal () JSC0)
Db g S JSE 4 ey lade opeS
45 55k 4 il saileBl S5 4 bgye jlade
o5 chen YIY eSlea L ¥IF B 10 51 ke S S
Sla)liS 5l anls (pl 08 peis S e S5lS
<l yiaS (Singh et al., 1988) )l Ken 5 S
aS" Wio,S )38 5.0 (Ma & Uren, 1995) 4l 5 Lo
2 Jtome 5 ol US5 Jl oy 02l Sl S
w3 oo LS5 |, S s ol S eSO
5 (Filgueiras et al., 2002) ,Ken 4 ;,sXL3
cbale 5l oS L aoys SluyS s3> ws,S ol
Sl o3l 5 Alolidly Js 5 on o 1y 18 US
9 Jolxe ool S sl e ywd CablE olS
@ Jaie sy SV G 1 olesl cpl o Jols
ool slbaresT USE 3 VWA B FN 51 T esbe
S pSslS 5 oaS L FYE L VA/F 5 S
oSt s Jobs ol sl S polie o5 it
Singh et al., ) o,Ken § S Sliolol b ya]
oole 4y Jais s3> lade Jg el callas (1988
(Shuman, 1995) l.sis 4 (Tessier et al., 1979)
IS Lo dsllas 090 oS> o cuile callas ju
oS S aFslS 1y o S YT LA ) swsledl
£,5 YVIY B AA o0 (Singh et al., 1988) .l )San



S 60,5 Sladss

Ozen (Reyhanitabar et al., 2006) o,ls Sy
Sl ool sla s L (DTPA) i LB (al
(r=+/7+*%) 350 oSl 4 fate (r=+/0F**)
Codte (Kot (1= 1F1*) 5l al glannST
L e GipslS Jols 2y ols s s sine
G (S (1=2/0+7%) Jlools 4 Jais s3>

sl e

r=+/0Y**) oailosBl (r=+/YY*) Gﬂoou & et
.55:'> )‘ )‘b . - i" . (r:./f;*) JS 3
oy gzl LB Q.asT L Gﬂu.‘; ol las
5 Mo e (Siweos (P=+/YA**) DTPA
- L}m'l oSt slasi> b Jolrs pudS ©lo S
Saa (1= [FY*) 0nilaBly o (r=-/0*%) IS
30 peedS Ol )5 1Sl ol plas o pme cie

oy () 30 ooliswl 0590 SIS otleowd 5 (S b SS9 3l B -) Jgux
Table 1- Some physical and chemical characteristics of the studied soils
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Fe with carbon Joe  Sand  Silt  Clay e s
DTPA CCE Soil series Soil
No.
cmolckg™ mgkg* dSm? %
15.2 2.3 0.9 7.6 0.9 12.1 40 30 30 ol e 1
Aliabad
13.6 1.8 0.9 7.6 14 7.6 42 42 16 S 2
Kalaleh
14.8 5.4 0.9 7.6 0.2 9.2 70 20 10 Y S 3
Galikeshl
11.4 34 1.3 75 0.4 1.2 78 20 2 Y sl 4
Galikesh2
14.6 2.0 0.6 75 2.1 235 42 28 30 Y gl 5
Azadshahrl
17.8 125 21 75 13 305 44 40 16 ¥ el 6
Azadshahr2
17.4 4.8 07 75 2.5 9.7 38 38 24 Y gl 7
Azadshahr3
18.2 18.2 1.1 7.4 3.2 16.4 46 30 24 kel 8
Ramian
15.1 0.9 16 75 1.0 8.7 44 42 14 oodlS aS 9
GonbadKavous
13.4 8.4 1.1 7.0 15 39.5 7 52 42 ods 10
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Table 2- Distribution of various soils iron chemical forms in studied soils (Singh et al., 1988, method)

N ‘ol claas] ‘ol elaanS] . oole
JTSUT sty ST . J::.Jl éT S Jsim s
iron CFeOX AFeOX FeMnOX  FeOM FeEX
(g kg?) (mg kg?) Soil
225 11.8 5.8 15 27.9 4.1 3.6 5.1 1
18.7 10.3 4.3 1.1 10.4 6.8 2.1 6.7 2
18.0 9.7 5.5 0.8 10.5 6.7 15 0.4 3
14.0 6.9 6.2 0.8 26.0 11.8 1.4 2.0 4
18.2 10.5 6.0 0.9 145 7.8 3.2 5.1 5
20.3 9.6 5.3 1.7 21.8 75 3.2 2.5 6
18.9 10.0 4.9 0.8 25.2 10.7 35 3.0 7
21.4 13.2 8.2 0.5 42.6 6.9 0.5 1.4 8
18.9 10.5 5.2 1.2 17.0 6.1 2.5 5.8 9
19.4 12.5 4.4 1.7 25.2 6.3 0.6 35 10
19.0 10.5 5.6 1.1 22.1 75 2.2 3.6 OeSles
Mean
J5|A>
14.0 6.9 4.3 0.8 10.4 41 0.5 0.4 )
Min.
S
225 132 8.2 1.7 42.6 118 36 67 ™
Max.
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Fig. 1- Relative amounts of soil iron chemical forms in studied soils
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Table 3- Simple linear correlation coefficients(r) among various iron forms in the studied soils

S FeRes  FeCFeOX FeAFeOX FeMnOX FeOM — FeCar  FeEX % ™0™
Total iron Iron forms
0.14m 0.12" *0.38 0.17"s -0.18™ -0.22" 0.22" 1 FeEX
0.24m -0.08" -0.27" 0.14m -0.01" -0.21" 1 FeCar
*-0.62 *-0.39 0.10™ -0.35™ -0.01m 1 FeOM
0.29m *0.37 *0.41 -0.19" 1 FeMnOX
0.29" 0.08" #-0.42 1 FeAFeOX
0.09" 0.05m 1 FeCFeOX
*0.67 1 FeRes
1 I oo
Total iron

s S e iy NS g sl o e Jlaizl a0 ) 5 0wl )0 Gl Sy g FH ST

Significant at P < 0.05 and 0.01, respectively; ns, not significant.
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Table 4- Simple linear correlation coefficients (r) between various iron forms and some soil properties

JB ool
: L C‘)é‘;“‘ Lgl"bk;}lﬁ
o FeRes FeCFeOX FeAFeOX FeMnOX FeOM  FeCar FeEX DTPA S
Fe total Extractable Soil
Fe with properties
DTPA
#-0.49 #-0.61 -0.35™ #-0.47 -0.14" 0.31™  -0.01"  *0.36 -0.13m (Sand)
0.31™ *0.38 -0.31™ 0,49 0.25™ -0.12"  -0.01™  0.04" 0.26™ il
*0.46 #0.57 -0.26™ 0.28™ 001" 037 o002 =051 gos
-0.17" -0.14" 0.08™ 0.03" -0.29" 017"  -0.12™  -0.04"™ *0.39 ©C)
0.35™ #0.47 -0.02m 0,50 0.10™ -0.24" 011 -0.02™ 0.23"™ 22&33
-0.13" -0.32" 0.23" -0.14" 0.18™ =050 0.8  -0.17™ 0.11" CEC
0.33"™ 0.34" #0.41 -0.06" 0,60 037" 0.02% (0,54 1.00 Fe -
DTPA

s Sl gire (G NS 5 el s pae oy ) 9 0 e jo s jay g™ g
#, ** Significant at P < 0.05 and 0.01, respectively; ns, Not significant.
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Table 5- Simple linear correlation coefficients (r) of chemical forms and availability of iron with some
plant responses

S g IS e ls odle (339 R
5y shass SPAD index S5 o O
3985 S S S S wals oy ‘I’DL‘IS ): ol sl s
Chlorotic b Vb 39S o Plant Fe irgrrll Iron forms
leaf no.  Bottom Upper Chlorotic  Intact dry uptake Conc.
leaf leaf leaf leaf weight
-0.26™ 0.29" 0.27"™ 0.04™ 0.26™ -0.05™ 0.15™ *0.35 FeEX
0.05" 0.10" 0.24"s -0.05™ 0.4™ -0.04" 0.06" 0.10m FeCar
=033 001™ 018  -003®  011%  *041 025"  -0.20" FeOM
-0.18™ *0.53 0.27™ #0.52 #0.37 -0.25M™ *0.35 -0.31" FeMnOX
0.12m -0.12"  -0.14™ -0.23m -0.12" -0.15M™ -0.12m 0.18m™ FeAFeOX
-0.16™ 0.16™ 0.16" 0.03™ 0.31™ 0.17™ 0.17™ 0.00™ FeCFeOX
0.09m 0.03™  -0.16™ -0.11™ 0.01" -0.02" -0.07™ -0.07™ FeRes
oy
0.28"™ 0.04™  -0.13™ 0.09m -0.03™ -0.07™ -0.05™ 0.08m™ & Um
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Abstract

Iron is one of the essential micronutrients for plants. The various components of soil elements
differ significantly from each other in terms of reactivity and bioavailability. The purpose of this
research was to study the distribution of different forms of Iron among the various soil
components and the relationships between the metal components with some soil characteristics.
So, an experiment was carried out on 10 samples collected from different areas of Golestan
province with different chemical and physical properties. Fractionation of soil iron was
determined via Singh et al (1988)’s sequential extraction procedure. For investigating the
relationship among the various forms of soil iron with dry matter, concentration and uptake of
iron, a factorial pot experiment on Glycine max cv. Williams in a completely randomized design
(10 types of soil at first factor and two iron fertilizer levels (0 and 20 Fe mg kg-1) at second
factor), with three replications was also conducted. The results showed that the amounts of iron
chemical forms were ordered as follows: carbonates-bound < exchangeable < OM-bound < Mn
oxides-bound < amorphous Fe oxides-bound < crystalline Fe oxides-bound < residual forms.
DTPA-extractable iron showed significantly a positive correlation with exchangeable, Mn
oxides-bound and crystalline Fe oxides-bound fractions (r=0.54**, r=0.60** and r=0.41*,
respectively). Application of iron sequestrene caused an increase in chlorophyll index and
concentration and uptake of iron. The OM-bound fraction indicated significantly positive and
negative correlations with dry weight (r=0.41**) and the number of chlorotic leaves (r= -0.33%),
respectively. Mn oxides-bound form was significantly and positively correlated with iron uptake
(r=0.35*) and chlorophyll indices of intact and bottom leaves (r=0.37** and r=0.53**,
respectively). The soil exchangeable (r=0.51**), OM-bound (r=0.37*) and residual forms
(r=0.57**) and total iron (r=0.46*) showed significantly positive correlations with soil clay
content. A single extraction with DTPA is not able to estimate a plant available iron; therefore,
in this regard the iron different forms and clay content of soil should be also considered.
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