Sl g 9 SB S e 25l
Y0 (ogm b)Lo.:: <o M
http://ejsms.gau.ac.ir fég_{cg/,&,@ﬁ,

& 2l 50T it 33 &8 ol i B (BT Sy T Lyt

Y ... dIes . 3YJt-_‘:i‘5:ib:iJ JJLQI ‘\J|. 12 JLAS
R Lidls (S L;w.L@.A)r)l& a);JL::._}\; R SKisls (S Lf"w}f}b ajjf .Li_)\wu‘)\s “5?"}»1&’;_}\;‘

S
o 5 33 G e SaS Ll e OF G eme 4 olS Slagal 5 Sb 53 cal Sl mlan 51 edbl idus 5 able
o oSSl g (s3luls mbes pls 5 sk Ol dis 53 o3k Bolae )3 LBk Al 5 S wig
sy WS PH 53 ol oS S sl T slyn 3508 daiSls 030 (Sl oty Olal 53 315 0 b
Ll 5 polye el 53 al 35S ind 58 (Vb Grae 5 (bl Gl J3 Sl S o s Sl S slaog
gl e 5 b oS iy slajasle 5 EDDHA 558 23U w)n lash ool 3l Gda )l Cgnges
Ol glaS s mly sl by, bw s AB-DTPA 5 DTPA (laSojlae L o3 o LB oAl Sl
g s O3l
(Zea mays L.) &3 oS Sl LG ol Sl > o A pnl \YAY Jlu 53 68 gty o3 tla by, g 3l se
Lyl s s Galesl s S s g el Lwicg S0yl okl Calises bl 5l 48 St a5 Y 3
5 A2) 6355 g 55 53 b olS S L dslas LelS Sk 2 b wl s LosSU o) sen lolS
A el it ga Skt p S £ sl SOl s 1SS 4w L (EDDHA s 5l e S4kS o S e Ve
oo 93 kg el 555 S Gl LB el as csls o adyy s esletls (g 3, N Sl e
3,5 Se3lbl wsl d olaws b 5 7l 52l AB-DTPA 5 DTPA
(P</00) olspmn Sl o3 ady Glajasls 5 Srme ool msh 5 St g5 68 sl 0L b taadly
asdlas 3550 SaS L 53 33 oS dor BB Al Sl el 355 Sl s St 5358 blie oS Jb- s il
Sy oS el Sy 5 Slas) o elital b e 5 Shes Ao p3 4 4 b ¢l DTPA 255 4
554 AB-DTPA (5o, L 5 VAt 5 VV/E @ OV/PA 5 (S~ e 5 Ok -8 bl g S
SS 53 s oS ol W Al o gl omen S a0 S LS 5 p S ke £/0Y 5 VA /8 VA
Ogds =S (g sy 3 ealinal booylustls b ool i Clle ds s A 6 Jbos (gl anlllas 5 e
bles € 5 €1 b 0ls 35 ¢ ShS 2 08 Jos /A 5 VA 5 50 AB-DTPA 5 DTPA 5, «
5N o Se oS0le sba DTPA 25, (sl [Log (A-Ry) = log A — (Ci b + Co X] 52 ~=d 2
sy Al oS e Sbt 0 S S 470007 5 VYV 5 54 AB-DTPA 55, (sl 5 +/2Y0

areyhani@tabrizu.ac.ir 143\ J yee *



IYA0 (1) 0k (1) s jlasly s 5 S S ppto g i

s cpimman 3 p 350l b Sl s cols s Ol meS (Ll i, sl 0 i S Ao

Gl 5l oAl Gl ple bl ey e TS G mad e Bl G s @5 e 03508
i/(\/\ 9 V/Y’Y’ g_M.':'J.':'A.: dbL\ﬂ w‘ DL Q)J (5‘}" AB-DTPA 9 DTPA le.«hu;v_}) )\ ebu;.w\ l.: szgwi.:l.w

R S I

AB-DTPA DTPA (235 ¢l o o 0l icsoblS” slo 35

o3l 0pSE oS ol al 55aS Jdse oa =l
2 s Ml Tl & SLLS i aas a5 S
L oolal o3 (Y0 Lpe ) oAl 35S r
LS s I slse 35S (Kol Lyl s zals
Sl sy (WS pH s oal o5
Srae 5 sl ool s ol S s oS
0> oAl engn e ols sseS Gis VU
SLSLE (M) 3l Cunses LEL 5 gl5e L
Cos s oAl S gl W o b ST
S () Wl (D ppal sladeesST &) son
Ll e Ll A0 B V/E gla pH o ol CD
Sal gl pH o5 ool 5 «(Vpe V077
35008 ¢t Yo 51 S s Ll essdme cnl 3
Shs omen Ulge |y Sal glasSlE s el
35S 4 e bads§ CilS adl (Y1) el
pBl 51 eslial (ol Y pame YL ST (ol
Wl s s el S (K oo YU s Shes L
oAl Sl JalS il w5 S e (K5
Soa YU pH il codlyan 4 Sl 5l
(V) Lo a2 5008 @3l 55 sl
T Dt 838 ae we s DL S S
Al s Seslas e Sl eslimal L Sl
clhw w6l AB-DTPA 5 DTPA S lac

dodio

Loy ey b O elglr 51 alS @l
5ol ol S L s Sles 5 b S Cnia
35035 3L5 0L el Lyl L 0T (6,50
b sk el a Sl ALS (e g S
g5 Al s e 0SS Sl isd Bl
S R Ld.sj (ol OIS 4 s
wdss s el Ghlae )3 s e S s
s W5 (slassls mleo el 5 sk Ol
sy e s (Y sl o s e, (S
oS e lals L cliS C]a.d 174.-4)
SUYIYT Jsles a5 o 5,50 5 SliCa YAY o0 50>
Olpe JS 51 YO 5 (#l5 SN smme mla IS
Oles IS SHAL e 5 (o105 OV seames A 5
o3 lals oo W IS 5 sl e ondle W)y
S0kl Okl g VWA= el Jl

AY) 35 o5 £0NY
@S ()3 3 olantl sbay Al s
Sl 0dd i8S Jol SV pame s 5 OV,
536 O cdizes ol 3518 Jles & SlalS (YY)
Pt Jos Gl g S S A5 4
38 5 Ay S 5o 5 ekl pll el b,
OLLS b chas Ad, (7)) Wb e 2l olS

S>3 e Ssn Ok s L;inﬂ slas s



oly&ed o JBds Jlos

YAY Ol S s pdS S cod glasl
e S er HEA o 0SSl 5 S5hS g S e
Sl e (8V) cel ol 508 0 SHkS
b Opk —0aS sl Sras Sl eslitl Ll
iy st s ol pkS 6l DTPA [Ssjlac
Sl edd S 0SS e S e EA Gl
or e 0889) Ohles 5 L ()
2 Sladtid aan 53 ol s e S
SIS 0SS 3 o S e 10V 1, T ek ol
@i LS Gl psle bl S
o oLl 3 doys TV S ol ald el
o oAl s spaS Gl uaS & PSS
s 3 el bl ey e (V) X p
Lo 5l gha Ol s Gl Ok —S (65
OLedS Olial 55 e Sl Yoo 5 oY Gee 5o
s S ool clle o, AB-DTPA 5o las L
eSke VE 5 e b ol sl
S » Ja S pale sl pomen 5 2 SAS
0) 54 VY
o Sl Sb e el sy et Jo
G Shs Sl s oal coline g Ko >
Sl S 0pSt elS 5 S ol
S 3 ool Gl e e sl S 053]
Olesl 53 ol psba 5 5508 o ple jsba O3
VLIS R N VSCIU T AR C VR | P P
$baxls » EDDHA 555 26 )y (oo
cdr BB ol Sl e nd 5 5 olS S
Loy AB-DTPA 5 DTPA (s Solas L b
S0kl Sl slasS s mly Glabss

sl e

e e a Sl ma (Y £0) cl o
f o oS ol OF 5 5aS s & ol Sl
Sl ol (1) 3 el ke 38 s
g 3 S (S Osail pha) (S s e
01 35008 5lrs Sbt 0T Ysmme sl by o Sl
m BB & Gl mhe syl B3 e
Gl L gl 5 alS s S
(80) il oplie Wl 50 okS Sy slagd,
SOl DS polie Sl o ot 6
Srsd Sos (A) oS ol Jse S5 o)
ON) Ogedi — S (olel J2as oV 0) ki —S
S o 38 eslind () s p —fd e )
L OAVA) Joos 5 @old bawg odd 3058
oS sl 5ol S glasSs ;s DTPA Sl
5 OV) o5 o SAS 5 pSike /0 05,5
Slr oAl Gl o (VAW) Clp 5 ) molale
53 AB-DTPA S lae 3l eslinal U 1y &b olS
eSS eSSk £ L LS G gl
(Yor)) Oen 5 dadl (20) Wa S 5,058
SSal Glasls 53 al oy o 4 Lsls (LS
L osia e obS sly $opmm Ol ye
53 o4 DTPA 5 AB-DTPA (sla S lac
0SS o S e VALY 5 T/E-E/A 6350
ol Cars s oLl S sl ol obl = (0) 55
S D 35aS wals 03 S jasila abse
oSSle (0) el Side jasiie Sl e
sl DTPA L ot (¢ Sejlae ool Gl o
AU s ey <=.,l;§ oz 31 ol Y pame
S 2SS n e S ke N0V s (ol 23
S eslizd L) Al Gl e ((YA) el o

BE) (Qj..,.l.: —C»-:s éﬂj@' ui'}) 9 DTPA



IYA0 (1) 0k (1) s jlasly s 5 S S ppto g i

e S eSS ol e S ke Ve s o gl s
L Skt g5 Y\ 5 (Fe-EDDHA) "l oy o S
lpa S oSS £ gl solS L3 5SS«
53 el (g e e £ STl aly e S
oS K NPRUE oS L o Lolls ol
alS W a woamin 53 Gl e 5 LS S Vg
B A o Ly ol ¥ sk s Sl cuyb, il
IS Sis Sras a s b b doys Ve
O30l b p ol ole adr ool 5l d a0 Al
AL G 38 mly gbaws 5 Sk
DMEe 4 Cugaw 3 O3sa sk ol Gl
oyl e S S pf}lj )..: r;&u 'Y
Skt oSS e Ske £0 Lis JCONNH)]
[Ca(HPO)s HoO] Jp 5 Sl s e
S s gtn S SbE  SAS e S e 00 sy
St o S5k oSk V65 (KSO) il
0 o 3 ZnSO,THO) (g5, oW sus e
o S e Sl Sb eSS e S
i ool 6, Sesluil s G me (CuSO45H0)
s (FA) by & S kS el gy 5
Jeis IS sastla s plil (V7) 7)/0 o 5ks 5
T s IS s 3l eslizal L ooyd oS,
55, £0) > e 53 55 (CL-01 Ju Hansatech)
A b et (Sl 30 3 s 5 c3lS 31 e
Lo ets s b e 5l i) ole ¥
S s e S Ee) Sds b Jles gs5ls
5w ki T L e b Sl b ooslsls
Ve Gles 53 051 5 bk gas .l St s
dr 5 25 S 15 cele VY et g a0

2n A3 S 6 Seslul ol Ses oy of

(el Szl Jd oS 5kn 55,1 (53 oeliss st =Y

%9, 9 3190

il Gblae SIS 5 Do) o Sb el b

TR0 O i SR PP g PN N S IR
O St ga 5l ey SUE glad sad A axdls
3L Oszmer 2 Sy s e SR ke Y S
52 PH ((08) &l £ g epdn By 4 S
S ST s (6 gl eslas
Jobo S SlyyS dos (FE) 5 LS
5 Sl el b gole mx By, 4 (CCE)
b dolae oedS DL S 8) 35 b 035 55
il (V8 pH=A s M;yi <1581 L (ACCE)
(Er) gLl K olas 53 BC) S sl colua
(CEC) 555 Jols b b «(SP) gll b,
Sk s cf,yp e b = LAS el (D)
Cosb, (8)) ad sl Ol syl g, L
Sl s sl L e i
ISl s YT iKe s (EL532-120) (o Lis
st 55 olS Ll LB Cu s Mn Zn s s
oo 4 el b i (YY) DTPA - 55, «
Sl LB el 5 (V) (1808) 0L Sas 5 ¢l
Cod LPH=Y L Ve S pssel ol 255 L
Gl sy b s LS Ol LB a5 (Yo) VoY
& #5531 (£0) NH;HCO5-DTPA (V) DTPA
Sl YY) GShe Sbt ot 5l culg s Ll
Loy oodd oSl sla S5y wals bl
Sl o5k (RadS) ladi s 4z Sl eslind
Sy (it S S LA
St @IS Ll s ilesl e 3L
S gk b b s (fossl) e
ol Jele 5o b od ol cis L sl

[/ s g = Glonn Sl /5 i0) )+ 4] )



oly&ed o JBds Jlos

DTPA Lo 5 ol 5,80 las ool o Soes
sl &l oyd oS s el L AB-DTPA
SoSoslas sl 355 e edalin &S 5boles .ol
woletls 5 aiy, Sis 055 L DTPA L g ol
Jlb ool cble 5 al O e iy 5 035
ozt mlas 55 s Lo L el S S5l
GoSolul Jl sl 5o jlustls 5 0gs Lo /e
500 Jlal mhe > b G HCL L s
ples L AB-DTPA L.y oas (5 Solae ey
03 laesls pl g sl pae ol S5 sla el
e A S ey )b&;u o) Jlexsd C]a.‘
el oS i b e pSeslas ol Sk, ol
sls . So,lac AB-DTPA ; DTPA s & jlew
ol St anllas 5yse GASLE gl el
ok i8S s Sal gl 5l ol s =k
53 ek (6, Selae Al o iass ol sl
i Stemen AB-DTPA i, s DTPA 33,
dﬁfe)ha&quﬂw&pémfwsgdj\g&;u
I=VE) 33,8y HSde gy 53 4 yole
sl s (V4AY) olea 5 LslT .(P<a/v)
23 () oL 5 ikl Lilal Sl
(YY) o5 5 ool 5 Ol o Sl slasSls
AB-DTPA .. 55 okudS okl gl s
L3S il lsme Saewes DTPA

(o 0 ))

el Sl Six oy L Al gladses
ol ol oK b S el clle (YY) cs S
wd Ol 5 ¢ ,Sesl0l (Shimadzo AA-6300)
53 ol Sl oo fols e e OF S
Lol Gl v i Jol i osle i
30 ) kS ly st 5 s Sl eslind
—oS bl iy O00) Gk S s ppa
AE e ) n e s (V)) 0sek
Sr g Dolae 53 Cr 5 Gl e
= [Log (A-Ry) =log A — (C; b + C; x)]
5 Ster ol 5 ST L Ll el oy s S
SPSS j3le 3 3l eslizul b Laesls bl o 5
Soeslital b b, Sl anglis A elil (£7)
e 53 $SUls Oge3l 5 (F) MSTATC 33l

A plal /v Jlez|

Cou g

Sl Sy ool choy ) dds s

Gl adlas 5,40 St & T abesd 5 LSS
JK;L« Spi e sdalin oS jsboles ol sld
A sk ) 02 a sl e S Olsea (65
Cslite oy U og) 5 5 SLe ol ol s
INEPY cf BB Cse glasl oemas oy
iy gl S Y 5 Y gladsdr o
2 oAl e S e Vs Al w5 3 elS
ol £ sl sl el &1 S cﬁjifs



IYA0 (1) 0k (1) s jlasly s 5 S S ppto g i

Al 5 g0 GLSIE placd 5 (SNpd G Sy ) Jodr
Table 1. Some physical and chemical chracteristics of the studied soils.

D lders el g e Ll p xR
Coe'fﬁ'c ient of Stapdgrd Mean  Maximum Minimum Unit Parameter
variation (%) deviation
51.5 21.54 41.82 86.12 12.56 (g/100g) o
Sand
50.7 12.85 25.31 53.91 5.37 (2/100g) o
Clay
s
36.8 12.11 32.87 53.86 8.51 (g/100g) -
Silt
L!.AV.«.-«.LSCJL'G
60 8.10 13.50 26.57 1.74 (g/100g) Jolee 24
CCE
s L«ur....JSth
60.8 3.32 5.46 10.83 0.92 (g/100g) Job e e 24
ACCE
T .
54.6 0.52 0.94 2.31 0.16 (g/100g) S s
oC
25 5.5 22 30 11 (g/100g) oy b
FC
gls! sk
25.4 9.98 39.32 53.24 21.67 (g/100g)
SP
A
1.9 0.16 8.14 8.37 7.80 - :
pH
34.7 9.25 26.63 42.53 1022 (cmolJ/kg) N e
CEC
S S sl
50.2 0.83 1.65 3.66 0.69 (dS/m) R s
EC
87.2 3.91 4.48 14.86 0.77 (mg/kg) :
Available Fe
57.2 3.83 6.70 15.37 0.67 (mg/kg) Pr J6 s
Available Mn
ode L
22 0.21 0.98 1.45 0.63 (mg/kg) r JE
Available Cu
ode L )
83 0.36 0.44 1.49 0.07 (mg/kg) e s
Available Zn
ode L Ly
37.2 125.39 336.6 601.23 141.47 (mg/kg) e B el
Available K
60.85 5.11 8.40 19.62 1.51 (mg/kg) e JE A
Available P
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Table 2. Some agronomical traits of corn cultivated in control level of Fe.

St e DAl L s Sl als b sl bl
Coe'fﬁ'c ient of Star'ld.'«:lrd Mean Maximum Minimum Unit Agronomical traits of corn
variation (%) deviation
aJL-m;"L:’ S 53%)
30.04 1.9 6.21 10.44 2.09 (g/pot)
Shoot dry weight
aJL-m;"Lj" J.v 53%)
27 17.7 64.65 90.05 21.28 (g/pot)
Shoot fresh weight
gy, SEF 05
40.78 0.31 0.76 1.40 0.26 (g/pot) -
Root dry weight
49.9 3.23 6.47 13.80 1.38 (g/pot) I
Root fresh weight
. P s LA <
10.76 9.85 9221 110.88 71.74 (%) S
Relative dry matter yield
< g CL&JJJ
11.51 11.74 102 116.67 66.22 (cm)
Plant height
Bl ks
8.9 38.76 434.5 495.55 326.11 (mm)
Stem diameter
. p
29.8 2.63 8.82 14.41 4.6 - J22 8 =
Chlorophyll index
(HCD) Jtes ool ke
10.94 5.95 54.34 64.83 41.6 (mg/kg dw)
Active Fe Conc. (HCI)
olecls 8 ool clls
14.5 17.51 120.74 158.59 97.41 (mg/g dw)
Total Fe Conc. of shoot
15.22 198.67 1305.5 1742 986.6 (mg/g dw)
Total Fe Conc. of root
olxls s chbls
8.6 0.21 2.44 2.94 2.15 (mg/g dw)
Shoot P Conc.
19.07 0.33 1.73 2.35 1.18 (mg/g dw)
Root P Conc.
bl ol Ll
12.61 5.23 41.46 48.25 28.28 (mg/g dw) :
Shoot K Conc.
49.4 5.07 10.26 20 2.88 (mg/g dw) :
Root K Conc.
oyl s cble
69.2 0.36 0.51 1.46 0.19 (mg/g dw)
Shoot Na Conc.
59.04 4.44 7.52 19.76 1.40 (mg/g dw)
Root Na Conc.
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Table 3. Some agronomical traits of corn cultivated in level of 10 mg/kg applied Fe.

G JUVES USURNY. Slere B il ;,_fd\._.a sl Sl g o3 o) sla el
Cogfﬁplent of Stapdgrd Mean  Maximum  Minimum Unit Agronomical traits of
variation (%) deviation corn
aJL-m;"L:’ S 53%)
35.47 2.37 6.68 11.8 2 (g/pot) '
Shoot dry weight
aJL-m;"Lj" J.v 53%)
31.48 22.12 70.25 112.11 19.57 (g/pot)
Shoot fresh weight
gy SEF 05
47.5 0.39 0.82 1.75 0.2 (g/pot) -
Root dry weight
52.69 3.62 6.87 13.46 1.52 (g/pot) e
Root fresh weight
. P s LA <
6.06 5.5 90.64 96.13 79.19 (%) T T e 2
Relative dry matter yield
< g CL&JJJ
10.08 10.71 106.23 120.45 62.67 (cm)
Plant height
Bl s
12.21 53.47 437.72 526.11 300 (mm)
Stem diameter
. L
17.72 2.13 12.02 16.75 7.99 - J2a 5 o=
Chlorophyll index
(HCD) Jtes ool ke
12.65 7.45 58.87 72.78 46.06 (mg/kg dw)
Active Fe Conc. (HCI)
olesls 8 ool clls
19.97 24.67 123.49 211.18 94.52 (mg/g dw)
Total Fe Conc. of shoot
18.06 265.87 1471.85  2273.37 1104.59 (mg/g dw)
Total Fe Conc. of root
olxls s cbls
12.25 0.25 2.40 2.97 2.03 (mg/g dw)
Shoot P Conc.
23.21 0.39 1.68 243 0.91 (mg/g dw)
Root P Conc.
bl ol Ll
16.26 6.75 41.51 50.4 27.46 (mg/g dw) :
Shoot K Conc.
64.89 6.97 10.74 30.53 2.41 (mg/g dw) :
Root K Conc.
oylestld s cble
103 0.6 0.58 2.81 0.15 (mg/g dw)
Shoot Na Conc.
50.58 4.31 8.52 20.23 2.15 (mg/g dw)
Root Na Conc.




oly&ed o JBds Jlos

b A,y slaasls g AB-DTPA s DTPA L osi (5,5 las (Mg kg™) ol o (1) s Kieeor ol i —£ Jgi
Table 4. Linear correlation coefficients (r) between extraxted Fe by DTPA and AB-DTPA with agronomical

traits of corn.

AB-DTPA L ol (5 Sojlas a1 DTPA L o (¢S las oyal A b ol sl arls
AB-DTPA extractable Fe DTPA extractable Fe Unit Agronomical traits of corn
0.61%* 0.58%* (g/pot) s
Root fresh weight
0.66** 0.59%* (g/pot) ey
Root dry weight
0.67%* 0.53* (g/pot) bl 5 0
Shoot fresh weight
0.72%* 0.6%* (g/pot) bl S 05
Shoot dry weight
0.75%* 0.71%* (mg/pot) Al
Iron uptake from soil
0.7+ 0.55%* (mghkg FW) P2 AR el sSolul dus ol
O-Ph-extractable Fe
0.56%* 0.54% (mghkg DW) S Al b i Sl Jlas ol
HCl-extractable Fe
0.84%* 0.81%* - S8

Chlorophyll index

Spoodd s B8 5 sL; Ol U,AT O
23 Sl 038 lsgmens 1y Bl 1ol
sl il g pal G pme 555 o sdaline V U
Bl s ol 5 s, SE 5 5 03 Rl
g gl 53 Js osd sl IS pal bl
chle 5 Je el clls S, by S axls
55 Al sdalie b gme OOl aly, S ol
5 Vs oS s (VAAY) K 5 Lals S -
55 Lgw oS 55 (Yoo7) Oes 5 vl S
ol ol Gas &5 L5 S 218 Sal slasls
ol s S bl g s als chle b pae JalS
Lol clind LK Jse Ylas) jad tals
OY 0T el ey ol S s ol

x_efméubbjs U‘L)‘; (\:\(\'\) UL‘A{JSJ°J‘)L;°})

I LI U PPVSSE I B RPN PRES
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3PS Sesp s S Osmer MY LS
Ol o8 bl ms s amS 5 5 A, UL ey
gLl s b e Al b ool e 5 LG ¢ 554
chle S, olale LS jarle 5 6
53 3 s gme alyy JS Al chle 5 Jlas gl
oS slaasls ples Sk g 1 Ll
S s s b aly) Lald Zhle ) e
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(Y oV) Loy (EY) A Lo 55 IS ool clale
Ja...u):ﬂ G V{W J‘)o.ws Ja'i\j‘:" o PLY JJS g);')‘J;
55> (Fe-EDDHA) (ol ¢S St G s oyl
):ngJ&T:MﬁWQM&ASWQF
_5Jjglaﬁﬂéj‘bguﬁtu\am.l&)e)):&ib‘
oz gl M L(EA) il wils ol ke
JYs 4 Llg e w0lS oAl a0 S ).JL? 5l ekal
5 eherd Gla S o5 ool akexr Sl g3dae
S Brer SAS s w2 S S
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Table 5. Analysis of variance of Fe levels and soil type on some agronomical traits of corn.

Sla e Sk
Mean squares
@3l3l s P
5 (V)] O Kes 03 5O S O
e e > > il > Degree of Sorce of
Sl g aisy 5 o ol oyl freedom variation
Stem Plant Root fresh Root dry Shoot fresh Shoot dry
diameter height weight weight weight weight
ns ns \5}1"
231383.5* 3999.2* 531.3* 5.67 23423.7** 206.8 2
(Block)
ns ns ns ns ns J‘J
329.09 581.57* 5.09 0.099 986.76 6.79 1
(Iron)
S
9799.43** 668.3%* 57.57** 0.59%* 2063.44%* 26.16* 20
(Soil)
ns ns ns ns ns ns ‘Sl} X J‘J
32874 89.21 13.12 0.15 353.73 2.75 20
(FexSoil)
filosT glast
32.09™ 84.1™ 15.36™ 0.16™ 288.03™ 3.76" 82 S
(Error)

/)l éa.« 03 Jls g a0 Jlezs] CE”” 23 b5 s Ols e
" not significant, * Significant at the 0.05 probability level and ** Significant at the 0.01 probability level.
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Table 6. Analysis of variance of Fe levels and soil type on some nutrient concentration of corn.

Dlag e S0k

Mean squares

4,3
JERRRCN-ES JERRRCN-E JS el cbls Js el cbls cble ol a3l Sorce of
i, o sl i, o sl Jas oyal s s I?grge of  variation
eedom
Root P Shoot P Total Fe Total Fe HCl-extractable ~ Chlorophyll
Conc. Conc. Conc. ofroot  Conc. of shoot Fe (HCI) index
S
224736* 167725™ 103185%* 1575.8™ 115.2* 6.5™ 2 *
(Block)
Sl
84734.56™ 34520.31™ 872401.9* 237.09™ 648.09%* 322.83%* 1 -
(Iron)
Sk
687173.72™  262295.1%* 214998.3* 1925.67** 218.44%* 31.83%* 20
(Soil)
. . . . . . S x &A]
101415™ 70706.99™ 115013.5™ 820.25™ 54.17™ 2.66™ 20
(FexSoil)
tolasl gl
119.16™ 86.17" 126.03™ 62.4™ 32.13" 2.48™ 82 i
(Error)

A/ bl a3l e

5000 Jlazl a3 Sl e Pl e s

" not significant, * Significant at the 0.05 probability level and ** Significant at the 0.01 probability level.

(oSS e Sdhe )t 5 aald) oAl g 93 55 O3 olE s, gla et ol 1 ke anglie -V Jpux
Table 7. Mean comparison of main effect of agronomical traits of corn in two Fe levels (control and 10 mg/kg).

S

10 mg Fe/kg soil Control Unit Agronomical trait
aJL-m;"L:’ S 53%)
6.68 6.21 (g/pot)
Shoot dry weight
oolule 505
70.25 64.65 (g/pot) I P 90S
Shoot fresh weight
L Sis
0.82 0.76 (g/pot) - o
Root dry weight
i S0k
6.87 6.47 (g/pot)
Root fresh weight
55 gl
106.22 101.93 (cm) R
Plant height
5L s
43772 434.49 (mm) e
Stem diameter
. L
12.02° 8.82° - S e

Cholorophyll index

AR
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Continue Table 7.
10 mg Fe/kg soil Control Unit Agronomical trait
58.87° 54.34° (mg/kg dw)
HCl-extractable Fe (HCI)
o luls . T\',.ELD' :
123.48 120.74 (mg/kg dw) s
Total Fe Conc. of shoot
- AT el
1471.85° 1305.43" (mg/kg dw) o o
Total Fe Conc. of root
oylls s cble
2.4 2.44 (mg/g dw) ST A
Shoot P Conc.
1.68 1.73 (mg/g dw) o e
Root P Conc.
sl el clale
41.51 41.46 (mg/g dw) 7 e
Shoot K Conc.
= (L ble
10.74 10.26 (mg/g dw) S
Root K Conc.
olels ol chale
0.58 0.5 (mg/g dw) g
Shoot Na Conc.
ROSE
8.52 7.52 (mg/g dw) o
Root Na Conc.
oo bl ol Gl w5588 O pdll S g s

010 otz oplk bolS by G S
oo ol OV 55 EIS eSS e S
G s (5355 moy O il sy
e QSR s s Ol (V1)

.w\mﬁ)\}&mtﬁfqiﬁd

)Y

s e S-S
s DTPA (sla s, b ol il o o 1oty
O3 lp andlas 5,5 slaS s AB-DTPA
e SAS oAl 0 S de VN 5 VA S Sy
Jolzd (V5 ) G K8) el casey S
S w2 kS iS5 s s (YA
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Figure 1. The scatter plot and Fe critical level determination in soil by plant response column order procedure

and DTPA.
_ 25 Deficient 255 [
k- Boarder line i .
= 20 1 Not deficient s 5.5 &
32 ot deficient > 5.5 o500 [
o8 15
‘%2’_5 g R e
E¥10 e !
1 % ?_n Critical level 6 19 mgfkg
< f
D'E 214 1 3 2 519151613 7 10201718 8 9 11 6 1214
adl
s
\—gln:I-B"l&-;-
Soil NO.

AB-DTPA j ol july g sn g.,._s,*_,:,,u,su,;yi&-lfqéﬂ.‘&wa,;&ﬁ,u,ﬂs—vJs;

Figure 2. The scatter plot and Fe critical level determination in soil by plant response column order procedure

and AB-DTPA.
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Figure 3. The scatter plot and Fe critical level determination in soil by Graphical Cate-Nelson methods and DTPA.
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Figure 4. The scatter plot and Fe critical level determination in soil by Graphical Cate-Nelson methods and
DTPA based on the concentration of active iron.
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Table 8. Fe critical level by Micherlich-Bray method.

DTPA 25, b ool Sl o o AB-DTPA 35, L ool o o o 3 Shes
Fe critical level by DTPA Fe critical level by AB-DTPA (mg/kg) Relative yield (%)
6.13 3.73 85
7.44 4.53 90
9.68 59 95

AB-DTPA ; DTPA l»,50,las b CJI’"" dslan C; 5 Cp il 2 -8 J g
Tabel 9. Mitscherlich-Bray equation coefficients, C; and C,, by DTPA and AB-DTPA extractants.

Fe- (/?nt -/E;;P A AB-DTPA Fe-DTPA (mgke) DTPA 5%- oles
C, (mg/kg) Ci (mg/kg) C; (mg/kg) C; (mg/kg) Soil NO.
3.80 o o 5.65 ok ok 1
4.41 0.0332 0.296002 422 0.07374 0.30892 2
4.04 Hkk 0.186062 4.51 0.014565 0.16666 3
2.09 0.023946 0.335065 3.43 0.024091 0.204616 4
4.46 0.053059 0.339723 6.15 0.06887 0.246406 5
13.63 o o 10.71 ok ok 6
6.06 Hkk 0.05969 10.08 Hokk 0.035877 7
8.67 Hokk 0.099517 7.66 Hokk 0.112738 8
9.79 o o 11.40 ok ** 9
6.10 Hokk 0.107499 7.69 Hokk 0.085167 10
11.9 Hkk 0.063918 11.41 Hokk 0.06664 11
14.48 Hokk 0.064858 23.35 Hokk 0.040212 12
5.92 Hkk 0.174137 11.78 Hokk 0.087607 13
21.28 Hokk 0.038762 25.56 Hokk 0.032277 14
5.7 Hokk 0.199505 8.69 Hokk 0.130925 15
5.8 ok o 8.98 ok ok 16
6.24 Hokk 0.195997 9.04 0.000788 0.135222 17
6.4 Hokk 0.196189 6.35 0.040275 0.197736 18
5.6 o o 5.42 ok ** 19
6.19 o o 6.23 o ok 20
1.53 0.111915 0.953533 8.86 0.02655 0.164308 21
7.34 0.05553 0.220697 9.39 0.035554 0.134351 oSSl

w sde B MJé Voo J‘ v;?.v . D s P
** Relative yield over 100% and *** Negative number.
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Abstract

Background and Objectives: Knowledge about the iron (Fe) critical level and plant response
to application of Fe can effectively help proper use of this element. Corn is used in human
nutrition, poultry and livestock in pharmaceuticals, starch and alcohol and oil production.
Because of the calcareous soils, low organic matter content, low solubility of iron in alkaline
pH, carbonate and bicarbonate ions present in irrigation water and phosphorus over fertilization,
Fe deficiency is common in most fields and gardens. The aim of this study was to investigate
the effect of Fe-EDDHA on corn growth indices and determination of Fe critical level in some
calcareous soils of East Azerbaijan province using DTPA and ABDTPA by conventional
methods.

Materials and Methods: In this research, Fe critical level for corn (Zea mays L.) was
determined in 21 soils from corn fields of East Azerbaijan province during 2014-2015. Corn
plant was cultivated in two level of Fe (zero and 10 mg Fe kg as Fe-EDDHA) as a factorial
experiment in a randomized complete blocks design with three replications in pots containing
4 kg air-dried soil. After 60 days, the plant growth parameters were measured. Fe available
in the studied soils were extracted by DTPA and ABDTPA methods and measured by atomic
absorption spectroscopy (AAS).

Results: The results showed that soil type had a significant effect on the growth indices of
corn and the effect of applied Fe levels was significant in some of growth indices while
the fertilizer and soil interaction was not significant. Critical level of soil Fe for corn with
DTPA-Fe, based on 90% relative yield, was determined 10.08, 5, 11.4 and 7.44 mg Fe kg
soil by using plant response column order procedure, graphical Cate-Nelson, Cate-Nelson
analysis of variance and Mitscherlich-Bray, respectively and for AB-DTPA method was
6.19, 4.4, 9.8 and 4.53 (mg Fe kg' soil) respectively. As well as to achieve a 90%
relative concentration of active Fe in shoot by using graphical Cate—Nelson and DTPA and
AB-DTPA methods, critical soil Fe level were 6.8 and 4.8 mg Fe kg soil, respectively.
Mitscherlich-Bray equation coefficients, C; and C,, for DTPA-Fe were 0.1344 and 0.0356
kg soil mg'Fe, respectively and for AB-DTPA-Fe were 0.2207 and 0.0556 kg soil mg'Fe.
Conclusion: In this study, statistical Cate-Nelson's method due to very low coefficient of
determination was unsuccessful. Also, due to the low level of applied Fe fertilizer, C, factor of
Mitscherlich-Bray equation was mostly negative. Iron critical levels derived by averaging and
using DTPA and AB-DTPA methods for corn in these areas, are suggested as 7.33 and 4.98
mg kg, respectively.
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