[ Downloaded from jstnar.iut.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.24763594.1380.5.4.6.2 ]

VWA Oa; [ o5l ojlad ] oomiy dlor] ank mlin 5 (55,5L08 055 5 psle

£

glaul pliand oS 5 g Al 5 53800 9 055 2 30U

“-‘){:.‘43;‘;1"—‘5-?‘5.9 SR252 (2% o g, dmeolbns

v oS>
SLSTE Gl (21 43 b 535 35008l (015 OBLS ) 0uiiS sguoma fuls o hid juolis Ko 51 i 03050 :_,,4,59,4;
gl lood oS g 13, 1 T J2Spn g1 5 5Ken i35 55 Pl gyt Si033 onl plosil 51 Sia ol 0l 3,158 0l Kol
Fine-loamy, carbonatic, o st pb b Koz g 51 Sl K 43 J2lojT .35 slibalS by 1,5 s (Spinacia oleracea L.)
Yoo dhoo e i) g 58 g gy fols “;:Larﬂ»lfc,bg.aﬁ)lg-ﬁ‘ﬁ”;mcaqu dhermic, Typic Calcixerept
FRer g 4 S SGS 13 p S AV 510 (fho) 5Kn prhi s 5 (S i saT g 4y ST 0 E4LS 13 0 5 s Fo o
oo (3 s Jodg oS K Gl il plCan 43 5 035 4, P o GALE 13 SIS WS, ke Ll LS5 Slgr 43 o( Sl

3 S oolizal Ky fdg IS iy b 5,1 512 SPAD-502

slis! s Mn:Fe c..,_“s;}‘.f'_a‘}fg..a.i:_-;&Elécdjjﬁfyk;&w¢@wrlxl&::‘- 953 3% 5 030,00 30,6
WSy JSod s C«EL&‘Jj}jgﬁ.ﬁxJK.J’Aﬂbﬂd)bu&MJ}b@Cl&iw’al:fJJ/J&.fx B35 (st gia fud g S Do 57 0 ds 045+
w5173 AT Blb 2ol ol 58in G puna 3ls ol |y gl il s 55 o513 x5 sb 4 obS 43 Ly ol JS ol 5 s
b 37 0l 0ulilys s kel e 4y Kb 03k 3 STt oS 0 Kon 3,8 il 43 un g gl fS code s pan 2331 s
Sl mlio 5355 40 5 Dlgiin 93,5 a5 4050 Tl 55 S2agsy ol 51 Jrol guls oo g Fo gt 3 g2 fuis IS
w2 g0d ] plidal <28 )3 3K 5 05555 G jean

(53 g7 Jods S ¢ fuds S crlibnt  :80n 0054 120 6 0IS (S\ao 3l

dadiae

LA 03 ey 0= 395 oy cile s S asyze Jdlse Lt s (g5,5LES Gl s 0355 ke
IVl oslize A3y Uoya 9 olS oy ey w02 olS e (A 2 a5 O T 03le D0 e e linns
(Y S s S olacd 5 S5s b Sy sl

)‘):..: oK..f..'vb Ldj)JLiSomb nwa‘....:LS‘a- st K] .L:a)‘ u.,,L,.:)\SL;L.. &ﬁr..f.}‘b ‘J“:’."t‘:‘" e A A

\A


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.6.2
https://jstnar.iut.ac.ir/article-1-84-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.24763594.1380.5.4.6.2 ]

VWA Do [ ol o jled [ ooy Mo/ prnb lin 5 (55,0085 038 5 psle

S L3,8 515 (YY) OhKen 5 Koal Sl _leadls
SrSeshas LB 380 Jlade 534S S gla S5 o e
el Sy S ke 5 (CEQ) 55558 alss b ol 156
clﬁ&f‘ﬁ-j‘é)w).}o{cfu) ASJSJ%S)&.GL‘J‘W‘ JB
f;}%jﬁt\_‘:cﬁn}}éij&a'f;‘)fa\”o CE“U‘J:}
0 b5 38 Olin el azls (g S il (ST
"L';‘.)SL}—" kSLCmul 03 ¢ rfw)x:)yéb;ﬂ:’-ﬁiﬁ);
Oleos S A3l S ol YU PH 5 Kol 3b 5 i J o
}li;..c C)‘_'r_..o e 4_5.).'.:5‘__{).: (\"\)Jil_hT n.)lj‘;‘.uzw K]
Dol b b il S (gla S5 5 5 S s 0l (65065
3 ude My Joles S 0y S 5 T 5ole Ol3em ¢ 5 9318
el slalesen S Wls sdaze 0L .3l 543 SIS s
3on ol Olien Ol sl i b 5 o Y e
3,5 sdalia (FA) Lo 2w g0 vandd conslin JalS S Lo 5
osb 4l 050 Qda 0555 5 38 Ola3en 03531 45
' RO P PN P P

(O3 s 03959 45 Jsls OLES (Y0) Oy Ken 5 Spul
3t T ols aalyal |y ST aaliad B 5380 Olee
e iz 53 (3 2L auglie 53 05 pal Uiy
ax)\SASJ.SaJSui)bf(‘fA))LUSJ&,M.wl 03 ¢ il
b Qo 5 J s cosls Sl ]y 38 5 el (O3,
9 O‘-’-’ (‘TJJ ;J")U"Lﬁ:‘%f_n R PR R ‘5)'.%;;’.0 ):J'E'
J...al.& o,ﬂ MKU:- bj)‘Sj‘Mbdﬂm JJKL«GJ«:..G
Wl 0303yl
)Jctbl&w%jjmjﬂﬁjaaluisﬁx
Al e Sl S K

Lhuflj)‘)é‘y
Ol (6355138 S 31 & ged (giled 8008 51 e
Axsz‘.«f:au.’;ml&U}i&)&j_}jgébbﬁ‘;ucw)u

PH ol ol gl 5800 oslizad ol » 530 Jolg
Capby Olpse a5 o g Sen Sllad ¢ JT ol ga (S
AF D )l o J 28Ty 2alS 5 L2 LST yl 5 S ST
YO L0 G 555 o prdas A3l oa (F5 5 YO oFF
Y el oas 3558 Al S 035 0.8 53 085
Yoo bpane s aS dsls 0lis (V4) OLSKen 5 05k (17
Sloss 53 Yo f 5l pliaud s Sles S 53 03525 p,554S
onh olde 039 25 (Rl sy H S 5o 05 BT 4 dalls
5ol paalS oal 5 38 Olien Sy ol Sy 50 pate
gl S 53 s 9 695 0,555 prmalty i Jlie
L aS 2l s (V) 0bSKen 5 L yasly ol 23 il
chle 5 JSo5sm chle 5 Kis 055 W05 SRl
pe 455,85 (V) danrl o Sty Gaalidl Zliial 5o Sz
s 0 O 5 Slas [l el gl 53 03525 3 )8
oabs (Ralidl ly 4y o Jgdone (sla 5 5 (595 ¢ Ol5ee
0395l U aS sl e bl (00) OLKan 5 S el
oSt Jlie 4 gl S s Sz Olie 059
SIS (S Sl Sy st il 45 0T Ul ezl bl
ol OLES 2alS 035 25 B e b sl SILST 5 5,80

by (Spadis IS8 405505 ,,15 45 il 55 (o) ot
A4S L ya cols Rt plaud 5 Sas (ST 4 0o 58
by g0 sl 03 35 2 (S 0035 55 3 Shas (l33 Olse
robe CdEl chle joly gl pre SRl (1) OhSan
231228 g S 055,75 3 S a5 i 5 ol
S oo Slynd 0ds axslil a5 s S edalia (1) OLKen 5
boodd jlass ol 5o ccmadla p 3l oy 5 3 P82 glal
OblRen 5 gl 03 2o Jald 4 o 03535
3 3onS 6 pon s peolie Olea 5148 s gas GB35 (VY)
3o 3 3208 0 s 05 polis Olays 5 00555 5 059
Jebo Al i Olyee EalS sy polie Koo 3l St
0334 sl 2 Pl 5 059 el 5 D 418 5 IS o  JS
tl 0 il Sl 5

vy


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.6.2
https://jstnar.iut.ac.ir/article-1-84-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.24763594.1380.5.4.6.2 ]

s Y - & s P )
gl ploand oS, 9 43, 5 80 5 05 25 5350

e Sl K s34 Ges o (Spinacia oleracea L)
2 ba gy jled (e85 g azin g3 .03 a3l S o
38 beddy 5550 gk o il palSone an 4 0S50
Al s 50 e Ul Slaslizal b Sl oy 4b caolald
L (50 G5

o 9 el 485b 5 VL S olalS cazia i ) ey
U ol Sl 4o $0 051 5 shie L b (6 pdianns
(35 3 gy Lk S Sl cile ol gl 035 5 alKen
Y £ =R A BT ST PUWPPV LIV
A8l Ammys 000 glas o K 28U 3558 5 ol
s 90 S e 12 s 15y 53 s 5 2S5
Sl 3 ealinal b ¢ il 2L 05,5 Gl 3l g ok Jo
Aot 2 dea 00 4 olg o bl

o oBaans Moy 4 s 5 95 ol (5a clils
LS 55 40 ol 5o 03,58 < hile s (6,03l st
il pln 5.5 0LLS Sy b5 15 05 8 nas (10)
31,5 (SPAD 502 Ji) iwss oo b5 IS o505 Jaus
chle ¢ gl ga el S 055 Jals ALS slageuly > S
a8 B K s s 5 (655 el 5K (B3 20 S e

SHestizul ol S ool g plosh K 035 5 oL s 32 s
30285503 Ul Judos 5 43525 3, 50 MSTATC Jjile
tglie (- Sils 03T U bjlass it s b gy (glaenSibie

...L'»J..i.s)f

S g ol
Yoo Gpan by pliind lya plisl it 035 o Silee
S Gl daoy3 150 (S 0SS s 039525 5 e
P8k Foo s 53 Jo (Y s obs Ol sl o
(a4l JalS S ol 035 (S5 p SLS 55 03 20
robis Oles cslin alad 03,55 o8 5 il 5 Ll 5 0 45
Jods (00) ObISen 5 LT (FD 5 YA) Wi LS 55 lie

(Fine-loamy, s (5, 5l 55 3550 S .0l 0y 35,
2% ———3l (carbonatic thermic, Typic Calcixerept
e (£) 43,8 et (L) Olead) Ot g o Oty
A ‘5);(':"’-’ G st Yomo b 33l 51 St SIS

23 SU 1 0ushAS 515 50 S 00,5 Kk 5l
Oyen O tloosd 5 (K458 5o S 3l ot 8 n e
Olyas ¢pludl joas 2 PH (VYY) j2a 5,08 (3554 S il
4 Jolae S Ly SOF) SN 5 ST iy 4 T 008
robe plo 5 3800 (A) Sopks JS el U 058 s i,
ol Ble ent 5 g2 T80 S0yl b 3515 e oS
G4 IS 035,55 Ol (1Y) oot dr ol&ss alwss 4
6 S iy 4 SUE Olps Jldie (V0 5 F) JIALS
3 omed sl Gy g ool B 5aud o(VF) el S 4 g
by 4o Sl o g gl 55 J gl ety ((FY) OLIKan
b gbdloylae (S oS0 clin llB 5 (FY) minnades
() ) 35 e S 28Tl etz s

Cmlr 2 S o e 4 Skl s el
0 slajles Wl el IS Sl Ly dolas ’3&-"‘5@1’
3Yee oo Do 2 ) aj;,::.sch_ﬂ@yu oalaztedd
A 5 (D5 p g5 ol o 51 oS 0 S48 5 p 8 e Foo
HS 0SS 50 5800 0 5 ke Yo 510 i) 380 prlas
(5 9 S O3 3 05925 3l o 3 3 (D) ps 3800 o
b clions s 035331 LaolilS 4y oS 51 g azin Hlgmr Koo
4 OIS ot ol 5 Jind (ST O g3l gl 4y a5
FosFusasSteSils o el lad 500 Ohwea g
L5 'Fe-EDDHA 5 Solias 055,008 (43 sy milie
S

S e Sty slaanS Johs Sl p S48 5
S b agde 4 S o) 0l S a9 b b,
SLOE G 504y3 5 b slivs S 2 533 g0 St a0
ghal o e s fims oo Sl S Saudy

1. Fe-Ethylen diamine dio-hydroxy-phenyl acetic acid

vy


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.6.2
https://jstnar.iut.ac.ir/article-1-84-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.24763594.1380.5.4.6.2 ]

VWA Obima | pylgor o jlad [ o2y ddor ook e 9 55,0185 055 5 psle

adle 3,50 SB placd g K58 sla S5 (For N dodr

nolie S ols guas-
Yo (%) o
L2 (%) dows
YY (%) o
¢s S it
vI# (Ll o) Gile

\ (%) S osla

°/4 (o 2 i3 o) S0 S0 cylia i
Vel (Sl 0 85LS 55 (4) Lh I go ) 558 ol b B
o#/0 (%) Jsles by S S
RV (%) JS 03525
o/o (Sl p55hS 53 p.5 o) S
Yoo (S 558 52 p.5 o) pemly
\Y (St p S5kS 5o 05 o) 2
Y/# (S pS5hS 53 0.8 o) 550
A (S 0 55kS 53 5 Jee) ol
o /87 (S ¢5508 55 5 ) 55
°[AV (St 558 5 5 o) e

(15 3 p,5) ltinal gl gm il K25 05 1 5820 5 035550 G Y Jsr

, (S ¢SS 55 05 ko) 053 5265 o 55 pa
O;;L:. foo Yoo Voo Do o (5\5(’;?}1:5)9";‘)-:‘)
y/AC ¥/ovB y/a0d v/ayd ALL: o/a¥! o
Y/55B AT ¥/p4? v/yabe v/05° \/gsP \0
Y/VAA Y/eAt Y/002° TAMS /o1 \/EA Yo

¥/vsC vivot ¥/rA Y/04B \/vaP <

.J.'.L..:JJBL;'.&»L.J)k?"&l)hJ....a).:@éz.u)éﬁbd)ﬁjlewhuﬁgff‘ia&a;{if)}!Jf&_;:&du‘};}@&)@\gq.s)ﬁ)a

5 )HSL as wisls OLES (OY) SN O ganali Loy s
4_3 Et@l&:". oJLJ (:J)'J (.)L\'gh).’ Ojj_):-_;’ f;}L:‘STV°

3 Osho ol anl Eolial dali 4 cos Aoy Y94 Ol

S5 4l 039 %5 0 )8 a5 plidad S O35 SRl
35 L S8 ale s sz 5l Juolom ol e b 039 55
- T RVVIP DI [7° P VW IV [ JP IR VW P VW

\Al


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.6.2
https://jstnar.iut.ac.ir/article-1-84-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.24763594.1380.5.4.6.2 ]

ZUhet g leard S5 5 ) 1 e 5 0595

053,75 0333 45 L3 skiie (YY) SSlor 5 b 35 . 1505 oS
s ) 5 w03 gl a5 Aday 03 1) 0 liS (glayl (S5 5 U b
(VA) O 5 O s 358 oo iy ol Jole Cdo
Clor 5 clile Gl 1 38 cute 36 IS s
S5 5 035,55 sl o 38e B | el el Jbs 0352
&y 4l a3 jo by 55 5680 5 LS ey S el
533 9m 3l 035,75 OB e Az 53 9 5 0 (Ve
Silos ga3 3 0lE

b jlars iltiee o sho 5 580 clale 0 Kile 4 lin
Voo s U5 03 20 2,LS S s a LS (F Uk
o glianl 5o 58 e nll sl 0SS 50 0 5 e
s 5 g g 380 IS Ol 3 35 ogrlie [P
0555 5 O35 pS ke Foo g )3 S sl b
ol Jods et aaily el cus 4 38 S ol S
FRon bl Sl 3l n e ol 0 S 03 RalS
2 5 o B den o 5 0300 p S hea Voo Span
G by (Ghao 3 Ao a3l aS ol s 4y S p kS
A e OLES Al o

o S Ol o gl 2Sa 5 5K 05028 U
h 38 chile U wlie gy 45 el 03 g b sne 39
e8 ke Voo G rael 380e IS Qi iShiom dns 0 0L
Jrol S ij.lgs)a}ii’..o pful;-o Yo lolyanr 055,55
Aald Sles il #/9 sl odulil Sims OLES oS cmend o
(F Jsdr) Wib o

robh 5 1) 38K chile 2alS (1) OhiSen 5 05ks
(¥9) OLISKan 5 by o los S 5,155 035 25 3,18 YL
f glind o 3800 JS Qoo 039,55 2,8 L oS ol oL
(Y0) OhiKan 5 Spul8 el asily (215381 (g)bs sme K3
Loy S s ol 5K clile 058l 5 039 55 G
aslizad BB 580a l3l 505 5 03058 D F Ak,
el 05320 O e 45 izl Hlebl OUT sl e S

S U o ol s Sl s 3 5 4y g il

Vo

3 Ko 039525 033531 b 45 s a3 38 (14) OLKen
U B C R ATARYEC-SER CIA S IF

e S U (S8 55 55k ke Yo 50lS
Gl Al 4 e 2050 YV/O Olge 4 |y plidd S
Sl b 350 3 s (VA) OLKen 5 05k ¥ Jsr) ol
L50s edoie QLT Al oa (635 8 059,25 g prlin 5 J UGS
23 505 3 e sl gn ol 4 4y 51 035,75 JUSl s 38 oS
by Gad S 2a5 sl S a5 pladhiw 5 cpisp <l
Sl oS 0t s 58ea 3B (1Y) 0 il 5 Ol S
B s T S 03le L 5 9 e g oS

plt 5o 1) O3 205 wale o sl plas 52 05,55 2,8
530l 53 035 2 il o iy ol sl Rl LS ol g
PSS 33 55on 0 5 e o 5 03555 S ke Foo pebm
035555 JS i 0375 02938 ¢ S 55k 43 Bl 0 S
23 03078 ¢ 8 Jen Foo prdans yo gzl eols 153l 55
(¥ Jsor) ol asdly 2815035, JS wder oS p SLS
Al e pland Ul o SRalS b 4 Qle el )l
oS lee SUs 0558 50 38a 0 S dea Yo 510 s
Gl 58k 5 Lo VY 50/F 5 4l 035 %8 ol
938 Jald & i Ao 3V 9 PA S b 05 a8 S
335 S fan 380e gl 53 Olee ile M 4S ix
55 b 3 36 03,38 JS e s G (P Usdr)
el 039 0 e 5 gl s phoil K25 035 Sl

2 gaS gl 55 48 s S NS (V1Y) Legdls 5 53
asl Gl ds s o plind Sy paie ool Olee 035 25
W55 755 5,8 L a8 aslh ol (V4) 0L Ken 5 8l
DI Y A U e o ALS L s of el
¥0o pedas b 45 3l QLS (OV) 32 5 O pmegel s o
Sless Slp YN 83525 S oder GBS 53 035 25 0,55k
sdalie (V) O 5 L5550 ool 4l ahidl dals
030755 5 55Rn 2 308 o iliek polis Oln 52 4500 S
5 5 ool ol n o e 1S 53 1y 3T 2


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.6.2
https://jstnar.iut.ac.ir/article-1-84-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-23 |

[ DOR: 20.1001.1.24763594.1380.5.4.6.2 ]

VYA Oliuns ] ol o )bt | ooty s/ ek é\:.«; S50\ D g5 5 p5le

Elﬁ.ulJ.:DjJ);:iJSQ-I\?JC.E.\.‘G:{}QA}&S’J;Q’;U.\" S

(S 5508 55 0 8 ) 055,25 pelaw e o
oSl foo Yoo Voo 0o o (S oSS 55 p 8 ko)
(he3) O3 g whale
v/voB £/v3P ¥/74° /pre /ool \/AS o
v/ash ¥/VAZD FIAVE ¥/000° /5.9 1/44¢ \0
/o vA /42 /452 ¥/04P /ol Y/oV® Yo
¥/mA TA t/¢aB v/oaC \/avP oSl
(0I5 )5 5 hen) 055,725 JS o
AVIAAC 4 )pacf Vyy/¢cd VYo © vv/vr8 W/ryh o
WAAB yeqypde \Wa/5? vea/y0 av/ext Y \0
VWAEY ary/a™ \vr/s? 1ov/YP \on/59C Yo ¢4l Yo
1q/YC \oA/sA vee/vB qy/vwP Yo/svE oSl
Shls dews s ey e 53 (o S1s 03T b A3l e Snin S sS4 S o S0 s O b iy a e & e Sl (A el s
TR VRN PEY
gl 5o 538 IS Ol 5 Chile 380 5 059,55 3T F g
(Sl 0,55k 52 £,5 ) 039 25 pekons FRon e
ok foo Yoo oo Voo Do o (S oSS 55 p 8 ko)
(St 03le 035 5 5hS 53 0,5 ) 5800 il
ve/atC  yavedef  ya/yaef ya/saf yv/vel Yo YA o
vy/oB  yy/abd vr/eP py/alP yp/saRD YA/AASE \0
ve/ord py AP ppppbe YA/Or? ¥o/s0%  yy/oye Yo
YVEAR  m ATy yyer® Ys/55B Sl
(OIS s 0 8 Sn) 58 IS ldr
5o /aAC so/vel M/ % Ay/ande 5o /av 14/0 50 o
AFIAVE ve/1a° 114/420¢y yqbe a1 /ved ¥1/108 \0
v/avd  Ay/svde \Y1/Y3P /a2 Vov/eC t5/708 Yo
vi/ave Vov/eh Vov/ah  Ap/ssB vo/s YD oila

S A iy i 53 5 Sils 0 3T b Sl r St S STh B Gy S0 50 O b s b s S Lban Sl (2 ey 2 s

Aianss 3 gran L3

Ve


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.6.2
https://jstnar.iut.ac.ir/article-1-84-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.24763594.1380.5.4.6.2 ]

A B OV PO L [P PR SPIPRS P

Ly 3o il o il A8 3133151 8 Ty 2l el T
Tl e 55 (YY) ObSs 5 e 5 (1) OIS0
| Ll cans ool

Ol sl S o SIS 53 05555 05 s B0 U s
28 Jycwdoas wals 4 s (g5, < ale s e
ol ooty a8 Sl e gl p S an ly 555 wdale (K
Sk Voo b U5 (5y JS Qlr 0 Kla (8 Jsx)
Yoo ol Iy wanly yalidl SUs g FlS 55 035 50
G 03l 2alS ) O SLs £ 808 55 0325 .5 s
S35 ol fi.ul&;.;ojjaursc,TJ,_Ja (8 Jsd=)
| il e g5y il s

e bl 5 0355 b (TY) Sl 5 en 8
shiS byl oST 5 b abagl Jds 4 cpland 5 o)
(YA) O)lSan 5 Sl by co 03925 32,8 Sl 4l
(S 8o 2l Ly 6y JS ol ST oS ials 0L
(F9) OhlSKan 5 Lo o ansl ookl o a4y 58 5 059,23
Cels 05PN gud b 0 S GBI siles s 5
S flp S PH Salf w0505 5,08 51 5l s
Sl (¥0) Oleay S 03 co s 055,25 Jol slas 58
ApalSan by e 05575 9,08 H 5ol sy kil
sJBL dils o PiZn ol EalS w4 g Glud Cope
oS 5 ) 3Ke 5 ) Ol 5L 51 (F0) O iSan
3605 somn P 5 e Sl 1y O Jds 5 cengad 35158
(V9) S 5 g o8 s o S0, JUish 5 ol 5 58
2ol G ey b Gy pder 2l 5 55 kg 36
acda ) pea 53 Qi gl Joen g3 Bl gl e
3 g8 S

b 0358 GV sl 5o pobie clile ZalS (1Y) S
20 ety 53005 el Sz J i) ST a5 s &
20 3oty iy SolS el S e ils oo 03525 3 2 Jauoes
(ke Foo gl 3 0 pd oyl Qo ialS s
Sl J2alS s JS Clr (S 0 T LS 50 039 25

v

Seely ey 5SS 5 b5 G L comren 058 o0
335 g0 555n J slowa 2 LS 5 S

b slass 0550 58 1 phans 5 ol il (S0 4y lin
e U ol 8 5o opoal il 4 ams e 0Lt (0 Jsi)
bl galssls Kol S e 3800 5 0555
SRl 31 B0 28y i s O g gy 035,55 3,08 31 o8l
Chle (a5 3K 3 s s i) Sis 035
PR R N A I R RV P
ladinlys 5o pate 0 ool Sie Calby s g wlS
S5 Sy e 53 b ) s 5 o 2SS plie
L alie ploncs 5l 5 adyy b 53 aler (5la Joms
(E) 3Y0 @) obs s

b gl Sy s ool wlale 288 (VA) 0hKen 5 05
wdy 33 G O 5 s S 5,8 03, e
3OY) ol 5 Loy (£5) Oleas S 5 03l5 09, Ails o
(S g2 s oS 5 45 Lo OLES (Vo) e g 5 ol
oS SBLE Gl ol sy 38 5 ol Ol i
aSajls odaie (V) Sbas S o sl ly 6 505 wdili jzals
29 (gl Kl J 3221 S e 335,25 YL - s o
Aas oo GRS ady ) Al O ges g8 ond g 00 g e 2l s,
WS g0 oSy ol Crdar a2 5

3 03055 p ke Yoo e b ol S Clr ST
4S sl 04 Juol S p TS 55 380 05 s V0
da3 ge OLES ol jlas 4y ol ) Aoy WA il S5
eSS 53 03 0 S ke Foo gy 4zl (0 Jsx)
Ly 20l (6, St e 4 oAl S Qler (S
ol 53 oAl e oS 55 i sy 2l al ot s
A JS Soler e shans IS 53 5808 035 515 A3 a pedan
Sis 03 Shalydl 59 3ia o3 Ol Jds S ea S5 1y
N JAPRTS JOW PALHW

2 ol JS Ol oS sl OIS (YA) 0hKes 5 JLLIS
2By halidl e 3 035,55 £ SPkS Qe prdan b gl


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.6.2
https://jstnar.iut.ac.ir/article-1-84-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.24763594.1380.5.4.6.2 ]

VWA Sln [ gyl oyl [ ponty Mar/ pan pulin 5 (55,5038 053 5 ple

bt ys MIFe s 5 ool S lr 5 il 5y 52800 5 059,55 550 .0 Uk

(St 8PS 53 .5 ) 055 725 pelaw 5o e
ke foo Yoo Voo Bo 0 (S p,55lS 55 0.5 e
(Kt oale 035 ¢SS 52 5 Joe) ool il f f
WA/ vev/el VAY/oDC VXY Ry Ty TV o
v/eB  ypypedet oy o vor/vet vzt AP \0
ov/AC YN et argeof ypp O pyyodet Yo
\ov/vB \sY/0B \$Y/AB \A/AB \AQ\A oSl
(OIS 53 p,85,5) ol JS ol
/B yaast 0 v/vfab ow/iib rvo/¢d YoofVE o
YA vea/rde 05 /Y2 0.7V fop/fPC vvs/\ 8 V0
ovo/A®  waa/a ore/a® arv/e™  evea®  yeyjrfE Yo
voo/y¢ O¥A/NA avy/YA tro/\B yra/vP Sl
Mn:Fe ¢
oot o/yexP® o/1059 o/1$Y9 o/15v9 RS o
o\asB  ofyoyC oM o oyl o/1¢ed \0
D A Y Y | YA - Y A U B AT YL Yo
o/YerBB o144 of¥eqA -/\aAB o/1esC Sile

hls J—-éﬂc;—:ck—-")-’b-“‘-’ u)_»j\,.x..;,bu“s);.u SarSL Sy U S s O b cliay ,n s 60.1\.&&:{3\.,“@15&»\4})3

gl 33 53, JS ol 5 il 38 5 055,55 50 P Ui

s 13 o 3Vt

(S 05508 5 p5 Jos) 035 25 pedane 7 o
oba foo Yoo Voo Oo o (Jupf}l:sﬁpfuif‘,)
(S osle 039 p55kS 55 p S ko) 59, lale

e YR gy @D 0o /vY? f9/2.20 g5/ pA0C o
F1/.08  ya/oad®  yaje.tde pypbode ) qpaD YO/VA® \0
¥/o¥B  wafeo®e e ppyyade peyppad pgqpde Yo

to/onBC  a/avBC  ppaxAB xpiveA pqeyC Sile

(015 55 p 85 S (655 JS 2dr
Vov/of 40 /¥C Va0 VEA/ R Vo v/0C fr/vd o
VW A AA/SC X% VrA/a30 \yo/rP ov/re V0
WV appe wo/o®™ ey peyEP o¥/vd Yo
4\ /AC ot Ve /s VYo /vB 0o NP oSl

le)‘JJ_@JJé_ch_.a).: ‘}S;‘AUH)TLMLL;GJ)S;J &,_.;Ll k.f)j u).’- &._[)JU):\.-AL!‘M.!J)JA)A thwﬁpc@g@gﬁ)é

s Hls e BN

YA


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.6.2
https://jstnar.iut.ac.ir/article-1-84-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.24763594.1380.5.4.6.2 ]

gliel (alboard CaS 57 9 455 1 3800 5 059 55 i

Guu')awyyﬁjwﬁyﬁjaj;f,jﬁﬁ.vJJJ:.-

(S 085S 55 0.8 o) 035 25 prda e o
c::i?‘:* foo Yoo \ao Do o (5""(‘;.91:5)°(‘;uj~."’)
(Seis aale 035 5k 30 0,5 hes) e il |

4188 420 A/4¥20 Vo /r4? AJaY20 A$4E0 o
AlaqA AJova0 Vo/1\E AIVa3® Vo /AGR $Iv\P 10
488 Al4520 Vo/of? AIAYED Vo /vy $/vaP Yo

AAOD VoorA q/vvA Voloohr v/1oB oele

(SIS 53 £, ,K) e JS Sl

Yo/¢B AV Yo/ode oD 14/ Aot o
ve/sh 14/59€ Yv/y20 YAIVDC yv/vee a/af \0
vo /A yy/scde ¥A/$2 Yo [y Y1/030C q /vt Yo

Yo /¥C vr/aA Ya/AAB Y#/\B 4/.D oSl

SUbs deo)s iy pebas s S Oyl Bl r St S S L S by S o O by sy a s S el LS e PPN

s 5 3e G e das e OLES il doly \AJY
il ol giae JK8 g e b oIS da 5 0 ol g5
(A Jsdo) it ools
b5 oS Job IS Sl 5o 039 055 5 58 LG
byl ol Jebo 0T ccoand 08 g 1 55 Koo 01,5k 3
(OF) Srmn g5 A5 go b 9 1S 520 53 peie 55 ol 205
pke VAo Dnan b b s IS il oy 2ty oS sl 0L
3 fF o sl ol s 4 SU 0 84S 3 055 55
03978 B sy polie Oles 5148 05 5h o e (VYY) 0,100
w32y b op ey (3K e o olie 0o 31
35008 48 dilazdls Ol cyiop o OUT oyl il 5o Jib g JS
e 03l 2aLS |y i S5 fd 5 AS dm s S K
b 38 0 505 4 50 Sy Jeds IS bl (F0) Sl
2 Ja S sl 5K G 55m 5l il 03503 318
03,5 753 K25 035 58S 3 U yn o 010 pa5 S,
R SR ST
S Jed g, Olazslas s 58n sy 50 5 ¢ Jbs S

v4

Ayl fae LBV

ol 3l ploil St 03 S2alS el ol e Lol wly
Voo ghin 53 e JS Ol Oliee o VL ASL 0 e
S 05k s 5Re S e Yo s 03555 05 ke
AV Jgdor) sl 0 el s

B pan pSl s s coder B3 (FV) (65 88 5 s
SUs PH 2alS 5 555 355 o3 s 1y 03550
03975 228k 45 Wiols GLES (F8) ) g 3 Ko s oo
el ol 1 of e bl s 5l olS s ee kil
@Wiis e 358 abideul cunls cle 4 S 3 s salizul
ey S5 Rl s e OS5 el il
L i, bl e R AT s 5 Ak e Sl
L5 n 45 A8 0 S5 SLS 5 s R i 5 (ST
Ohes 5 0 52N sy s i gl alin el
loa S NS, il s 55 (YF)

Fo/f s 2 fodg S b 5 ol ol 45 se iSTus
Pk VO L olran 03552 p 8 ks Yoo B pmn b Sy
als b aolio s a5 el s 4 Sl PSS 5 7K


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.6.2
https://jstnar.iut.ac.ir/article-1-84-fa.html

[-.Downloaded from jstnar.iut.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.24763594.1380.5.4.6.2 ]

VEAe Ol [ pylgar o had [ oomty dhorf pamb qulin 5 (55,508 058 5 polo

..\.:.Jr.::..nm);EL:.&...iSﬁJad:aa,:aJ:s,,LSla...,:auomjé.si.x.dﬁj-;?\;n,bj,):g,;%./\ Jde

(S 8hS 53 p 8 o) 055,55 pedans e pedans
Q::isl-:r“ foo Yoo Voo Qe ° (hsufjf)l:,s)-’f;‘;lf‘)
vr/oB yo/vb° v4/q2 vy /430 ¥v/o° YY\© .
vo/vA yv/yad fo/? ¥a/v2 YN ye/ade Y
vo/ot FA/TED YA/NE ¥a/02 vo/¥o° vo/ve o
Yv/oB va/vA ¥a/o ¥¥/AC ve/YP Sile

stlau)ac;_;cb_»p&_i}bbyﬁ\.{ml{dg%;&n S SU Sy Gy S s O b iy Ha 50 thwﬁb‘gmgéﬂgﬁ);

oA JS der 35 5 MIFe Cod 035 55 55 JS Qlr
sonltable Bl sl il plaul s e
il (6,35 g0y JS iz 5 e bl 5 53 S 55
b e Jed g S Jans 5 0 0l g slae 580 5 035 55 2,8
o3le 03 ST a5 o 5 cals (a1l 4lo sxa (g S 4
55 a0 o /F Joles sdl o il 45 30e (el s & Shs
Fo et L;!L€.3)1 2 oo s s e g IS iy o
(6312 5285 33 43 55 gy il 53 380n 5 039 55 Caanid s

A5l e oS

1Bl

el (sl Sl oLKtils e OY g 31 s 02
OhlSen 3 55 5 cp3V Vg sl 5 SO 5 filug
235 gn 1358 wilenens puli S isy

IETIW )Ls‘;'.u s

3 3505 &S 153 ,S 5IE (FV) OLIKen 5 s 0 dbs o0
bolade 5ops e glid Sy 55 Jobs JS SalS sty
2 Sy 9IS b o155 03y 55 e 5 g Olezt b g 5

.A.‘de»;,g.:.o;)ﬁsjﬂ

& oS 4o
2S4S dns e OLES (2855 cl 3 el s 4 S
ol il S osle 035 Gl o 58 5 05
3 035578 pSuske Yoo O pan L St 035 ST o
sl aS el s 4 Sl p S8 55 38 05 Lo 10
3,8 s e OLS LS 4 s ds s YAY Uolee
YIRS o Rt TR0 PR PN S PRC
o esls il ool JS Qlder s 5 MiFeE s
g eble (58 U e i ol 55 oal chile alS o

oslazul 2044 CLA

LI ol g cw)&m‘ .}BT Kk .OLGL..("...:JJ?LZAJ Qjﬁ.\\“V\ .(r.?-j‘«ﬂ) 3 f {.Lg-'.'" S 3 35~ A

Ol o8l Ozl S (g ol AYEF g ¢ s VLY

by o A&l 5 58, it p g Wor olS i Jgenl AYFV (Olozj20) ihgima p o) 8 ¢ 3Vl Y
st £ f oo

Oy s Gl kS ST ST APYS o alaohile

.Ob.g.’i cubmb e ;jn C)‘JL‘I‘..:J‘ Sl ng;."-‘j.ab- g LA.:;.\T'Vf’ .L;?U.M u.éb_) tu» Izt cg'ijij.a o)
6. Abtahi, A. 1980. Soil genesis as affected by topography and time in highly calcareous parent material under
semiarid condition in Iran. Soil. Sci. Soc. Am. J. 44: 329-336.

7. Ahmed, A. H. H. 1991. Physiological studies on the nitrogen and phosphorus deficiencies in spinach plants

A»


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.6.2
https://jstnar.iut.ac.ir/article-1-84-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.24763594.1380.5.4.6.2 ]

[t PPN JOK 3 JP IR T PRNET. CPIL PRI 1

(Spinacia oleracea L.): Chemical compobsition, distribution, rate of production and specific absorption,
rate of different components. Faculty Agric. Univ. Cairo, Bull. 42: 589-610.

8. Allison, L. E. and C. D. Moodi. 1965. Carbonate. PP. 1379-1396. In: C. A. Black (Ed.), Methods of Soil
Analysis. Part II, Monograph No. 9. Am. Soc. Agron., Madison, WI.

9. Aworh, O. C, J. R. Hicks, P. L. Minotti and C. Y. Lee. 1980. Effect of plant age and nitrogen fertilization
on nitrate accumulation and post harvest nitrite accumulation in fresh spinach. J. Am. Soc. Hort. Sci.
105: 18-20. :

10. Baser, S. N. and L. L. Somani. 1982. Effect of soil application of manganese on dry matter yield and
uptake of manganese and iron by maize. Anales Edafologia Agrobiologia 41: 2211-2220.

11. Biemond, H., J. Vos and P. C. Struik. 1996. Effects of nitrogen on accumulation and partitioning of dry
matter and nitrogen of vegetables. III: Spinach. Netherlands J. Agric. Sci. 44: 227-239.

12. Black, C. A. 1968. Soil-Plant Relationships. John Wiley and Sons, Inc., New York.

13. Bottril, D. E., J. V. Possigham and P. E. Kriedemann. 1970. The effect of nutrient deficiencies on
photosynthesis and respiration on spinach. Plant Soil 33: 424-438.

14. Bremner, J. M. 1965. Inorganic forms of nitrogen. In: C. A. Black (Ed.), Methods of Soil Analysis. Part 2,
Monograph No. 9: 1179-1232. Am. Soc. Agron., Madison, WL

15. Bremner, J. M. 1965. Total nitrogen. In: C. A. Black (Ed.), Methods of Soil Analysis. Part 2, Monograph
No. 9: 1148-1158. Am. Soc. Agron., Madison, WL

16. Christensen, P. D., S. J. Toth and T. E. Bear. 1950. The status of soil manganese as influenced by
moisture, organic matter, and pH. Soil Sci. Soc. Am. Proc. 15: 279-282. ~

17. Day, P. R. 1965. Particle fractionation and particle size analysis. In: C. A. Black (Ed.), Methods of Soil
Analysis. Part 1, Monograph No. 9: 545-565. Am. Soc. Agron., Madison, WL

18. Dhillon, K. S., B. A. Yagodeen and V. A. Vernichenko. 1987. Micronutrients and nitrogen metabolism. 2.
Effect of micronutrients on the assimilation of ammonium and nitrate ions by maize (Zea mays L.).
Plant Soil 103: 51-55.

19. Dhillon, K. S, S. K. Dhillon, B. Singh and B. D. Kansal. 1987. Effect of different levels of nitrogen on
yield and chemical composition of spinach (Spinacea oleracea L.). J. Res. Punjab Agric. 24: 31-36.

20. Etman, A. 1993. Response of spinach to soil and foliar urea fertilization. Ann. Agric. Sci. 38: 667-673.

21. Evans, J. R. and 1. Terashima. 1987. Effects of mtrogen nutrition on electron transport components and
photosynthesis in spinach. Aust. J. Plant Physiol. 14: 56-68.

22. Foehse, D. and A. Jungk. 1983. Influence of phosphate and nitrate supply on root hair formation of rape,
spinach and tomato plants. Plant Soil 74: 359-368.

23. Gholamalizadeh Ahangar, A., N. Karimian, A. Abtahi, M. T. Assad and Y. Emam. 1995. Growth and
manganese uptake by soybean in highly calcareous soil as affected by nine different extractants.
Commun. Soil Sci. Plant Anal. 26: 1441-1454.

24. Gladstone, J. S., J. F. Loneragan and W. J. Simmons. 1975. Mineral elements in temperate crop and
pasture plants. III. Copper. Aust. J. Agric. Res. 26: 113-126. :

25. Goldberg, S. P., K. A. Smith and J. C. Holmes. 1983. The effects of soil compaction, forms of nitrogen

fertilizer, and fertilizer placement on the availability of manganese to barley. J. Sci. Food Agric. 34:
657-670.

AN


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.6.2
https://jstnar.iut.ac.ir/article-1-84-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.24763594.1380.5.4.6.2 ]

VWA Obaa ] pylger ojled | o2eiy orf prk a5 (55,0188 043 5 psle

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43,

44,

45.

46.

Gupta, V. K. and B. Singh. 1985. Residual efféct of zinc and magnesium on maize crop. J. Indian Soc. Soil
Sci. 33: 517-520.

Hussein, M. M., S. A. Ibrahim and M. L. Zietoon. 1984. Effect of nitrogen levels on growth, yield and
mineral composition of wheat plants under different seed rates. Egyptian J. Soil Sci. 24: 7-18.

Kansal, B. D., B. Singh, L. Bajaj and G. Kaur. 1981. Effect of different levels of nitrogen and farmyard
manure on yield and quality of spinach (Spinacia oleracea L.). Plant Foods Human Nutr. 31: 163-170.

Kantety, R. V., V. S. Edzard, F. M. Woods and C. W. Wood. 1996. Chlorophyll meter predicts nitrogen
status of tall fescue. J. Plant Nutr. 19: 881-899.

Karimian, N. 1995. Effect of nitrogen and phosphorus on zinc nutrition of corn in a calcareous soil. J.
Plant Nutr. 18: 2261-2271. '

Karimian, N. and A. Gholamalizadeh Ahangar. 1998. Manganese retention by selected calcareous soils as
related to soil properties. Commun. Soil Sci. Plant Anal. 29: 1061-1070.

Kriedmann, P. E. and J. E. Anderson. 1988. Growth and photosynthetic response to Mn and Cu
deficiency in wheat (Triticum aestivum L.) and barley grass (Hordeome el.). Aust. J. Plant‘Physiol. 15:
429-446.

Lindsay, W. L. and W. A. Norvell. 1978. Development of a DTPA test for zinc, iron, manganese and
copper. Soil Sci. Soc. Am. J. 42: 421-428.

Mann, P. J. G. and J. H. Quastel. 1946. Manganese metabolism in soils. Nature 158: 154-156.

Marschner, H. 1986. Mineral Nutrition of Higher Plants. Academic Press, London.

Mascagni, H. J. and F. R. Cox. 1985. Diagnosis and correction of manganese deficiency in corn. Commun.
Soil Sci. Plant Anal. 15: 1323-1333. ‘

Mercer, F. V., M. Nittin and J. V. Possingham. 1962. The effect of manganese deficiency on the structure
of spinach chloroplasts. J. Cell Biol. 15: 379-381. '

Modestus, W. V. 1990. Correction of manganese deficiency in wheat with chemical fertilizers South of Mt.
Meru. In: 6th. Regional Wheat Workshop for Eastern, Central and Southern Africa 78-81.

Murcia, M. A., A. Vera, R. Ortiza and C. F. Garcia. 1995. Measurement of ion levels of spinach grown in
different fertilizer regimes using ion chromatography. Food Chem. 52: 161-166.

Ohki, K. 1985. Manganese deficiency and toxicity effects on photosynthesis, chlorophyll, and transpiration
in wheat. Crop Sci. 25: 187-192.

Olsen, S. R. 1972. Micronutrients interaction. PP. 243-264. In: J. J. Mortvedt et al. (Eds.), Micronutrients

~ in Agriculture. Soil Sci. Soc. Am., Madison, WL

Olsen, S. R, C. V. Cole, F. S. Watanabe and L. A. Dean. 1954. Estimation of available phosphorus in soil
by extraction with sodium bicarbonate, USDA. Circ. 939. U. S. Gover. Prin. Office, Washington, DC.

Richards, L. A. 1954. Diagnosis and Improvement of Saline and Alkali Soil. USDA. Handbook No. 60,
Washington, DC.

Roomizadeh, S. and N. Karimian. 1996. Manganese-iron relationship in soybean grown in calcareous soils.
J. Plant Nutr. 19: 397-406.

Sakal, R., H. Sinha, A. P. Singh and K. N. Thakur. 1981. Response of wheat to zinc, copper and
manganese in calcareous soil. J. Indian Soc. Soil Sci. 29: 385-389.

Sauchelli, V. 1969. Trace Elements in Agriculture. Von Nostrand Reinhold Co., New York.

AY


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.6.2
https://jstnar.iut.ac.ir/article-1-84-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.24763594.1380.5.4.6.2 ]

gl ot S g 48 1 5K 5 03055 I

47.

43.

49.

50.

51.

53.

54.

AY

Sheila, M. M. and J. T. Gregory. 1989. The effects of pH and ammonium on the distribution of
manganese in Triticum aestivurn grown in solution culture. Can. J. Bot. 67: 3394-3400.

Singh, V. and N. Kumar. 1995. Yield and nutrients uptake by maize as influenced by manganese at
different soil fertility levels. Annals Agric. Res. 16: 354-356.,

Singh, D. V. and C. Swarup. 1982. Copper nutrition of wheat in relation to nitrogen and phosphorus
fertilization. Plant Soil 65: 433-436.

Takebe, M., T. Ishihara, K. Matsuna, J. Fojimoto and T. Yoneyama. 1995. Effect of nitrogen application
on the content of sugars, ascorbic acid, nitrate and oxalic acid in spinach (Spinacia oleracea L.) and
komatsuna (Nrasica compestris 1.). Jap. J. Soil Sci. Plant Nutr. 66: 238-246.

Thompson, T. L. and J. A. Doerge. 1995. Nitrogen and water rates for subsurface tricleirrigated collard,
mustard, and spinach. HortSci. 30: 1382-1387.

. Verma, J. S. and R. S. Minhas. 1989. Effect of iron and manganese interaction on paddy yield and iron

and manganese in silicon-treated and untreated soils. Soil Sci. 147: 107-115.
Walkley, A. and T. A. Black. 1934. An examination of the deligaref method for determining organic
matter and a proposed modification of the chromic acid titration method. Soil Sci. 37: 29-38.
Wojsieska, U. 1994. The effect of nitrogen nutrition of wheat on plant growth and CO, exchange
parameters. Acta Physiol. Plantarum 16: 269-272.


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.6.2
https://jstnar.iut.ac.ir/article-1-84-fa.html
http://www.tcpdf.org

