[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1396.9.33.5.0 ]

£ VWA oo ey 5 (oo 05ld it Jlo —lgal aly oDl 3131 olStsls — el ol (s3gles 1ub (imgly cale dolilad

& P S SS9 5| (B 9 05N hes 3 (5 yais 3,595 0,5 Il i) 5
(Triticum astivum L.)
T 69551 pmmdazme 5 (55lsl GBI SsShe Shamaame 5,0l N>

T AN T ) ui';)'jﬂ Sliass lojle sele Old gac 5 oy Con i Bl (Wl S 05,5 (52550 (gemiils (A
ol ol
ol (A e 5 oSS ¢ i SS 0g,F sl (¥
Ol ol s 5 Giel elipiod plojle il 5 S Sliiod dge sole Sla gae (7
Ol RS 85,98 s g Uhigal «linios plajle vl § S Slisiod dwsge ool wlia e (F

ghaderij@yah00.com :J giuumo 6duus g3 #
AB/FIYA 1oy iy G, B/ FloA :edl 4o g6

TN
JSio b LS bawgi Loyl der g 0091 51095 1 (Sl caddlo 51 I3 polis VU PH cde & ol pl Sl glass )
20 G ol Bgho0 S (2Id polis Cia g Culll> (Bl cargo ) BlLbI S pH Jals b o 565 . cnl alge
GFSL L olyan (LS 55 0 ,Sgles Vooo g Bee VB jhuo) (g paie 3,555 Hlowd Jloz b (Bolad ol soSaly (5Ll 5k L
JB Olga slado b (aded g obTuion cubiagalo Uiz ol (S iliz) 48 )30 5Lz 30 9 35T aw )0 (gleligs
a3 gl ol el WAF-A8 ely) Jlo o oliile,S oliwl 1 (S o FoliS 10 0,5 oo YV 5 1A YY) Cgliio i
yolis Clile g &ils 130 (339 (i o3 &l 3 5oty LT GiiSed yr 5 (S0 3,595 1 a5 3ls (LAS gy ol o5 o
258 6okl 09,5 Sy 30 0,555 ,5LS Voo g Bev B pao D91 )l ime o> Ky w50 bl 4ddS )3 S dild o lad
b als po 8 polic ClLE 5 &ils 13 (33 &ld 3, 5hos (¥ e 092 50 im0 0,59l YO L Loyl (o gl (Jg il
YES 9 TAD SIV BeF Gil3l s 9,555 b 3 VL 05)l5 ool Cowddy UKD 10 g pais 3,555 pySoleS Yooo 0,15
19 dinod 5 ObT i ciadimble (S il Bbln 40 puiS 4ld uiigy wuoyd FITO o FIA VY 5 g &l ,uSh 10 p,Solss
crlbio ugleliond 655 b HLS 10 2,555 0,55l Bee 05,5 ool Comwddy gl & azgi b a0, Wl Hlowd b dulie

Al 5158 ()39 9 9,595 (ol polie (g (gaalS slaolly


https://dor.isc.ac/dor/20.1001.1.2008403.1396.9.33.5.0
http://cpj.ahvaz.iau.ir/article-1-792-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1396.9.33.5.0 ]

v- (Triticum astivum L.) o7 pasS a5 slo Sho 5l (g 0,5hee p (s paie 3,555 0,5 S o)

doddo

S osle gl g PH 5359L 5 oL Boes a5 conl azlge 5o b ¢ Jpamme odgs o Sal slasSls o
oz Ygene (S PH @) GraesS ol jolie S g yind i ool Sl Jdo 4wl o S
—ouiiS Mol 0933l LOYAY () Kan 5 (So5be) Wigd o )1 oLS L jiws 5l g oo conis yolic ol ( glaS1S
-5 OlS o Sles d5pp 5 2l3E polie > il Gl L PH L GlosSs o @) slagts, 5l gl slo
2 ehord oS dg, o Bras wyme SIS YL cwld s 4 09,6l (Karimizarchi et al., 2014a) sl
oaS gl 5 38 yate SO plyiedr g paie 3,555 5l oslitul (5,5laS DY garme CuS g CueS g ) Lane
Erdal and ) cool a5 |18 ool axg oy 55,3laS Vgame oy 5 S Dol o o] s S
SV 5LE 990 odes paie Gooloz wpenlly 5 hed (g Srany pole | o 9,555 (Tarakeioglu, 2000
Sl oy 5l (o 5 Cigie i dlsel (Slodnl 0sims JSi5 23 o pate (ol ailie )5 lalS
) 9gaaS a4l 4o 5 (Marschner, 1995) wis' o ) LS sloJoke ;o arpwlng cole )0 1) ege (iis a5
3 luidss glasgwes (Motior et al, 2011) wh o Lmals gl iS5 o5 3,Skee 5 550 4 LS ws,
Sy g 0k, GhalS el 0,555 (SL i osh e shee slat a bap] cples Rl crge lalS
aSh o Slos g5 45 0,545 0405 (Scherer, 2001) 54 oo 003, g 085) slow il 4 Joss zalS g oLS
S 55 sime (180 SLS 5 lin 13 SIS L 3,55 0920 03 a3 b o 5 |y IiE S gams SukS
LSSl O3Sl ale @355 51 (VL polie adgi coge (anme Sla il 0900 olS Jood AalS cge
o) d57ge (S oole plyz o ST e e Wi oo oyl 45 003, eaiy Shagzge o Sl3T sl ISl
(\YAF) o, Ken 5 ¢l e (Hadji Sfaxi et al., 2012) 55,5 oL ;0 55055k 9)lg0 5l (B s yoie S g 0
ol Joosi (i3l el ams 5o g Lial38l jUgemnd dunST o ool 0,595 calisie polie al38l L aS wols lis
oS ST Gla o]y slralanly Coans (201550 65 cogo ml Dlyiear Usemnd wnSTpge 05 AT 4 e
oo 255 31 sla e g i Jlab 1y 8l T T s il 255 0n Slaml o 5 Lyly 52
pasS dils jo 4ol g (g9, clalé 0,545 W yae b aS Woww, axs opl 4 (Y+)Y) Mousawvi ¢ McDonald .aus
LS slag,lon g i glyl @ ol Jeos g 50 @508 Gl o] 4t o5 axdly (al3dl aope Yo g Fe g
pasS wls yo ol 5 gy, cdale 0,555 0,5 L aS ws,S 5,155 56 (V-1 Y) Huseyin 3 Orman o, coes ablb o

Cely (g pate 5,545 Wdges osalie (Y+10) Gholami s Ansori .céb il aws,e YAIFY 5 VAIVS s ja


https://dor.isc.ac/dor/20.1001.1.2008403.1396.9.33.5.0
http://cpj.ahvaz.iau.ir/article-1-792-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1396.9.33.5.0 ]

e s S PH (n S g wiad o3 als jo ol 5 jaud il 5 ey, i w)Sles (iliél 5 S PH tals
092 oskelind Sk b oer (srate 5,555 o S5lS Be oS Lo als po s g el (oég, w0 )Sles laie
B Sligs ke pgas 4y S clo Sy ool 9,565 0,5 45 wis,S S (Y+18) |, Kes 5 Erdem
GrinS SB G B Slidges fuie o5 LS axiils Sl 5 05d o oS o Slas 5 0, il el wir
aisle plas adod b (VW) LSen g (roge 090 55 i LQQT 50 paiS 0,Slas 5 ul, p Brae 3,555 il aails
@ paS Sy phe palh g dg gl b ;o ails slass s a9 @ Sles (CamgeeS 9 3,555 )5 L oS
Dgr CawgeeS JLSB )0 (Ve 93,555 p,50kS Ve Bran b Slao (nl ke 5 9 SRIB G lb s 5k
Wil Gl paS o Slee lizl g 0 yShee (als 0955 5595 MBI L aSwis S 25 (WTAY) LSes 5 Ll
Loolyon 0,555 BSa ;0 )5 5lS 7o v Sras 4y bgype LS )0 p,56lS OYFA L ails o Shoe (n 5 &5 55k
5 (WYA0) o )Kan g glis ol las mol38l o Sl S VFYR wals jlad 4 Connd 45 09y CawgraS [LS 0 o5 Ve
ol @ glpl @bl 5l (S p jo 58wl Glagatll n s 9 3565 uslalin Sl o) Olpre Cou (EE2S
Tobw 5 05 lo gime 9o )0 Sl ;0 D)3 StS 5 5 59 2 o] GiSe g phed 50,555 Sl 4 Wiae) e
S L olen 3555 JLSa ;5 ) Sl S Ve e e 08 g olo Gl 1) ©)5 i g 59 wald b aslie )3 058
33,8 Sleidn )3 )50 50 gkl
ol JWis 4 5 S PH als (ol nl 65,5LeS GlaS 50 5,555 Bras lp g 5 ol sl 4 azg b
S92y piliume Jol 42,0 )0 0,565 B pae dine) ;3 (5ilu i 4355 5o Liuly Gl o il e landss sla LS &8,
slogtalejl 5l (Jo:d BB s )3 1) 0,555 Brae 5l 550 mls Gie j5b 4y a5 Coul grelr ale Sl
O35 el azgi b nlply (IYA0 (Sen 5 (5)La) 098 Bad p95 4 o] Gilihod slal a5 5 DLl slas 5o
S0l s o LMl a5 ot sloosS 45, 0 b pao armacny) Sk colisleS il glaS
Graie 355 B pgat )3 Slindd plxl (60595 355 e dross sl w8 5 IS G B Slise 65
S S5y (VTAF-00 (elys Jlo o JuSa e Vo) ol Gt ) o 4 a5 b pasS ol (slajls el 5o
g loie b g aily a3l Sy lond § Soped Sloogas 45 Ways,S Ll ¢ sb BVl > &l5
S gy oGz ol gl 5 o 1 sl Sglate o] (exigh (5 dlge) Sl Jlade 350> b g Ld> LB
iz BB oy b oliile)S (bl pl Sl dilais oz o ol oS Gl S 5l (Fr s o Shes 5 0555


https://dor.isc.ac/dor/20.1001.1.2008403.1396.9.33.5.0
http://cpj.ahvaz.iau.ir/article-1-792-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1396.9.33.5.0 ]

VY (Triticum astivum L.) o7 pasS a5 slo Sho 5l (g 0,5hee p (s paie 3,555 0,5 S o)

o g5 9 dlge
aied g ol wadogale Slidss olfiwg] (o5 ilis dilie o> 0 5 VWAF-A0 el Jlo )5 Gados ol
9 pS ke YV A AT V) Cio LB oy il polie 5l Giole)] g5l onl sloSs a8 olasle S bl
N0+ yho) sraie 055 Lo oz Jold Ghagh (al o S Ll plliey 03, psS (59, 2 Wog 110,55 2 (p S okS
Se el 5l Sl Ll Bolar Ll slaSoh g5k B jo 5 5150 an 50 (IS jo 0 SgkS Ve e g B0
5 loed Sl Sy e lp Aoz jsbas as)ie Jloz o 5l el Yo Il o Goe 5l oS 0 SI diges
Ghey 4 3l (SB sladiges 0l oad sols las S Jguz 0 ap] wimd mls o5 ags S Sop
Js pH «(Walkley and Black, 1934) L 5 ASJly og, 4 S JI op,5 «(Bouyoucos, 1962) s ,yieg,0un
Black et ) ziw colas olKiws b glsl o)lae (S xSl colaa (McLean, 1982) (slacas o9 xS alowgas gl
DTPA ,.Solac L oolitul LB 55, 5 ool «(Olsen, 1954) gl ig, L wix Ll <liws «(al., 1965

(Fox et al., 19640) clawd S gio g, b Sligu 5 o3l wdx oKiws L 4 (Lindsay and Norvell, 1978)

A (6 S eIl
axfllao 0590 (LS (lioad 9 (SO 53 Sl (g a i @l ) Jou
- - pomdS” Ly )5 =
) _ .. s e <yl
S edt G ol 9SS hd i JS 039, s 2 “"‘ X ol
ESges pH
PSS 30 05 oo oy (ds m™)

TR, A sy y Y VY Y Ve -1o% VIA oS yilia
o oy o) NVARR WY s WE S o N VA WA
o oy o) SAY VY A N V- N v < IAD VIA ol iz

TR, SR0 Vi vy Vo -AvY N D \ v/ Ainod

.(saturated paste extract) gLzl J5 o,lac™ (Saturated paste ) gLl J5*
Lolse S L Sals cosls 51 Ld wsbowbios 6551 b ol o 6355 slo,lows olil 5 (5,09 &0t 3,555
To 255 51 glebiys 6555L o0k 53 drae 3,555 355 w55k Vv o il & Gl ool 5o
s ooliiwl «ol g S Glidios dwwge (5l Slindiod idu lawgs il ags ool Jel> L neapolitanous
)L&b 5o Q_v Gg )L.\JLA aQ W) o..\.»...u}’ @‘P 0955 Sk 4.!)_79 U‘)L""" » Slaws 9 U)j)"'"" u;tl...a...m 6[&055 o).,)lf
Jolis moy0 0 V7 Colae 4 iulos] )8 12 050 Byae ilS 5l LB 59, Ve 5 la,les plas o 3 leiSs gboay

I VFINE 5 enls &b g e 6l VIO 5 Yo oo ity s g baciss, alols a5 e Jlo Job & coslS Las Y-


https://dor.isc.ac/dor/20.1001.1.2008403.1396.9.33.5.0
http://cpj.ahvaz.iau.ir/article-1-792-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1396.9.33.5.0 ]

Og LSe 10 6, 5lS VAL Bras & Jlade 5 T laes oibs b clS g plinn c0ad colazul 18, 4 AF/AY
S 5m Soiile b o3 e (sl 391 (als SeradIS) b ()T i 31 o8l b 4050 ez 55 5 5,1
oo 5l S it 0 laddle boojile ol g S o 1) SO jlade 4 SOU e 5l (5 Az Al e o 58l o
FBds 5l e wails o Sl pond jshaie 4 oS Saww; lo jo .ol colatnl (LS 0 6 5 VO jlade 4 Ll 5
csimlos] slayles 51158 ails sladiges o Slas drwloee g Jgame Cdld 5l w0l Cbld 2 p0yie &5 il
g Sid el boolS il as 0 Ve los jo Ghaiie T b giid 5 e a5 ol eolel olaé jolic (6 p5o5lail &y
5 S Bl 59y wsbye man Gy, 4 ond Sl digad S o) 10 Jlake e Wisd 05y (B Slows] Lansgs
Oy 4 ,aud (Buresh et al., 1982) Jlal=S" jsg, 4 S (yj9,05 5 00ls )13 015 slw a0 ¥er JIVee sloo
oBows b g (w998 By 4 0595 gl YVe zee Job )0 jegidy il oliws by (i b
Ryan et) ol iz olfiws b5 Sos (0,5 1Sl (39, 41 59y 5 ol il TV e Job ) jragidy nSCn
MSTAT-C 5,k J1358le 5 5l cudgan Hloges mus,y g ools Judo 5 au3o0 el gl o <8 (al., 2007
Shgo doys g Jleis! a0 9 Sl glacels aus g5l ool Sl anolis .ob eolawl EXcel 4
a1 o ySlos

ST s ke oyl £5San s 5 e 03,555 05 ol 1 48 ol L5 S e il ly 055 s

g Sedaeale )3 i o o Shes (S 5 (p PR (SBIS 0925 P<el) o )d Sy Lol e 50 (65l Sne
ails o,Sles a5 oy las Wosls .Sl avglio (Y 5 ¥ Jglaz) 090 5,545 LS 0 p,55lS Vere 05 L g aiod
S 50 0, 5eLS YFE g Y10 TV Y vals [lasd 4 Cond aded g oLl dizs dbasnle ( o5 jlix dihaie jo posS
3,565 JbSe 40 p)SekS Ve 5 00 YO (6055 (slajla I s adied g oLl ez o (T Jgaz) 2l a3l
Slade g i BB Olafgw lade og¥Wl sl o ol a8 wis cdslin gyl g US| 0SS 5 Slee (5 yais
o8 Oomly Sle 4 Sl 5 cdapale dikate ;o (T Jguz) Cul Glalojl 0550 Gl jo S 0 95250 Sl
Gle 90,555 cuie Jlcasl oolo (lid 9,595 0 5 )5 4y (6 e b pusS Sl as,o g wix b Sllgw ke
5 SBPH (eoge 105 0lS 4das ;5 555 jaie e (11 LA6 oS 5 Shes r (usheulinn el

cstelioe @l ail oo olS g jolie (pl Qi Gl Culy )0 5 (Sl bSB 0 oal cois yolie Dol


https://dor.isc.ac/dor/20.1001.1.2008403.1396.9.33.5.0
http://cpj.ahvaz.iau.ir/article-1-792-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1396.9.33.5.0 ]

V¥ (Triticum astivum L.) T pos8 a8 slo g 5l (S 5 0,5kes p s paic 0,565 05 51 vy

Sl OYAY) ()Ken 5 Lo 5 (VYAY) o) 5 g0,5la> (A FA+) )62 g (poge «(VTA2) (65,065 lawgs 5

Lol 0als ools ylad VIS o el gblin jo paiS o Slee iul38l 10 5 568 5 5 )I5 51wl oads

(LB 38 pTolas) 410 8 35k
1]

PE.
7t
Fa
&,
X Yoo 8w Youuww
(5L 50 pTok) a8y

1 S Ald 0 ,Slos g 8,598 1) Ui

lo )15 039
M il Sl 39 2 o] (iSe 5 (e 0,555 0I5 ol Sl a5 ol L o5 pe uilyly 2320 b
95 Cbagmle )o oo gay als e (159 (23S 5 e LBl D92y (P<ele)) woys Sy Jleial e )5 (5l s
039 ol as ols s osls .Sl dwlie oY 5 ¥ Jglax) 045 5,565 LS 0 o 56lS Veve 0,5 L g aiad
SN SVIF IF /A s s ol Lo &y Connd dicad 5 ob] i iubianle S liz dilaze o puiS alo 5
(Geheuhou et al., 1982) s ,ls )T L cowitns bL3,l 5 ol ailo 0 ,Shae sy 51 (S als a0 o5 (F Jga2) o9
55555 Gl oo ol 5 9 e 10 8,SLas 15 oy i w395 15 30 35 e sl 5 el o el
@ 5Pl as)ie )0 09l e dild i (355 Caled yo 5 5,0 clale (R il b Sae Jsb Sl sl
Plaute .og 5 i 3ble ple 4 caus ails Jlia 59 Sioli8l «Sal a0 5 wi BB Olilgw jlade og b oo
SS9 o)l b ectaly wdy 098 (b s il Jlia ()59 5 S esle (e a5 WS 515 (Ve F) oS
ke <l 3 0090 b 5 5y (6 pimagis ot pus L33 (N YAR) S g SIS slmatily ool y il il
58 OTAY) s 5 (il aoeis b Godow ool @l 0gdion ails o o) Cales 50 9 by S Bl &

D90 ,iSe ;0 5,565 0,59 Fee 555 L paiS jo ails e 59 Jlade o 3YL WS 518 S cils  Sales


https://dor.isc.ac/dor/20.1001.1.2008403.1396.9.33.5.0
http://cpj.ahvaz.iau.ir/article-1-792-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1396.9.33.5.0 ]

Vo VYRS s cpsms 5 o 0 )kos et Sl —5lsl aly codlul Sl3T olKils — sl,5 oS (635)5s e simely (sole aoliliad

O 9y S0 0

BWS gy 0oy e 59,555 (iSen 0,555 0057 ol Slas ols plas <5 5o (ib)lg 4525 @l
e Jhisl maw 5o gyl gme BT als o Sae 5 6 Sl g (P<e/) doy0 S Jloio] maw [0 (5 s Jxe
PSS Ve 05 L g adad g cdasmle )0 ol e Als 5 (59 (0 5eS 5 (n Gl (Sbld g2y (P<e/08) oo
Azl )0 puS Ald (g doys Gli8l aS sly lis besls (1Kl avglae (Y 5 ¥ Jglax) 04 LS ,0 0,555
Gl (F J9am) 391 0o, TIVO 3 FIA WIY & ity aalis e ) Conmd aiod g ob] i il o oS iy
PR UV PRV PPN PG ORI UUCORUONIR S PP P CU0N B VOV N UUES WIS S SC g U A LPUE PUVRR VS
a5 el oad )15 GhlSes 5 il bawgs pelie (2l OYAY (ol en 5 (S95he) Wadi oo (g wo)o
O 100,555 (slaaial sl 5508 05y LS 10 5,58 0SS Fee 05 L s doys ke op e
Ol b0 95 9neS 4 Mie lalS (g n Oliee Rl aBle (gn (Seilom ()] eaiiS dgae el
mad 3500 Oliee g 508 ] 58 et 5 i slaael del Gl oS 31 (Stcen Dlapetin (e
ol 36 S 5 dsetisss 35 5,555 Sliem (5350 S <ol et STl 5 il sl Lozl sl
) slacdplie w5 4 cul S S5 sl i aial denl 535 e glalisdle LB
Syl b ablie 5 Jobo (285 Glapasilie codlad (sl lagysulisls )0 (uulS (285 (923Ul oty )
AOYAY e g (F55e) 3Bl oo (65970 sl c0di) € 5 005

&l Jaund

39 Gulogine BB ls jo jaud cdale IS 50,595 0,5 Lol Slas ols las S e il lg 4y 520 s
Gl g B s jo jaud chale 56 50,565 iSeny (Jg bl 0929 (P<e/) doy0 G Jlois| o
PSS Ve 0B L g WS lr g Clawale )5 Gl Fay Al po i Clale (n S g (r P e S eoalie
aslhio jo alo yo jaud cdale Il as ol flas ool (1 Slee auslae (¥ 5 ¥ Joaz) 0g ,LSa 0 0,565
O Jgoz) 09 aoy0 VF g MDY FIAY Y S5 aals jlas 4 Cas aded g obl s wbasale o S ila>
polic i 5 CBIE anld 3,55 3,05 45 005 IS (VA ol5es 5 3 (sslne byt goliie eoms
a5 Wo S o)l8 oS cusly SKalen 5.5 (VWAY) 208 5 o)l ol b poran 00 co il 8l 1) OB paenS g B pan
oIl ae,d Y7 5 YYIFO codja 1) IS ol S (059 9 jaud iz jlade iuolenlios 6L L 0565 o008

58 5 8boe ATP 5 laaJsind (SLalS s slasl alox 5l o slosSIge Slaisle oS 5 5l (Jiz yand . 2dl


https://dor.isc.ac/dor/20.1001.1.2008403.1396.9.33.5.0
http://cpj.ahvaz.iau.ir/article-1-792-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1396.9.33.5.0 ]

2 (Triticum astivum L.) o7 pasS a5 slo Sho 5l (g 0,5hee p (s paie 3,555 0,5 S o)

a4 atilggel ol g QLS ame (o wilei oo &858 (Sdnlie Gl yrms @i 5 a3l glaissTly J s
ATP 5 Slawd o jedem, bl pals Lo @ juwgd gl Coge aud 35S ized s dalsl 095
pasS wly jo jaud Jlade 0,555 0,5 L aS a5 ol las islesl ol mbs .(Jacob and Lawlor, 1992) s
e slaalal ay ol aly, w8l Conw il o3 (6 o yaud lade 1 ndS dils S8y cdl i3l
a5l S winleyl 8,90 sl Lax BB lawd e (imgh ool 0 OYAR () Kea 5 o) Sl oo
oiali8l g S PH aoge ialS b oals b awslie ;0 0,565 G pae a5 i) o el 1 0y paiS gl ,aud Sl
Oinlesl 5,90 calisee 3Bl j0 pasS wils jo jawd cdale il cams (S 50 39240 Hawd g9l SLLS 5 e
009 Omb 4 0,588 alide lajled 4 ol Fuly 5l case 1A .28l jioliEl pauS ails o Sles ases )0 g 00l
g olawd Jlade a5 b py) S SO o gl )0 fedse (ol W 30 00,8 o g S oslaal BB olans
S 40,555 Glizee mlin jlad jloz j0 olS cuts 51 L8 g &)3 6lp Slme a5l 56 ol o> BB olagw
L wolS Lo 0,90 Slalgu um;Ls e 3,565 GuluST aS conl mas 0,8 O, 0 Sles ioli8l coge g al adlal
(Bromfield et al,. 1981) wos 5 )3 ;0 Lix bl liwd iol38l cel o] 10 89390 awd 0,5 ol31 sl
aild 8,545
Gl sire BB s 1o 0,58 cdale K6 59,555 0,5 Lol jlas oo lis S o il s 4550 s
Gologre S ails o Slos 5 (6 5 5,565 jiiSeyp Jg s 3925 P<t/+)) ao,0 S Jlaix! s o
PAS Ve 0l by (WSl g Claiale p3 ol 4 ails o 0 8 Clale (n 5eS g e ot sualie
aglhio ;o pauS dils jo 058 cdale a ol las ooy Sl aglie (¥ 5 ¥ Jolaz) 0g [l 0 0,565
D Jgoz) 090 3oy Ve g Vo AYIO AVOY oy @ dald jlas 4 Cas aded g obl caos abanale (S 5la>
JaSis 0 a5 09 oo pigeie § (i Siile (gladiie] sl Jlade Lol cel il o 055 clale ol
Gad 4 Kandil «(Y--V) ;),5Kea g Malhi (Y-« +) Jackson bug  polie zls ails owlol (28 g,
g O dinal slaogul Bl sy 0,568l oo 5155 (WYA+) LKea g o, soblace g (Y+)Y)
0,555 Gl oluS 5 Koo cale sl il slaogwl opl 90 Cewle (559 leisl 955 Azl (0 g pdgine
(R-C-S-R2 (Jlo sl ) wluS 55 opl plaidle g5 0,565 aiiwn o3V lalS 6ol sloes sl 5 g lags 3155 wisbe

) .é)‘o p.».a.».um oo 6)L~J 9 w?.u ‘_gL:auwS\g ) s(R'SH sJL».A 6‘)4) INVeLY u“"-ﬂﬁ os)f ub...c L lJ 9 Cenl


https://dor.isc.ac/dor/20.1001.1.2008403.1396.9.33.5.0
http://cpj.ahvaz.iau.ir/article-1-792-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1396.9.33.5.0 ]

Sitiasg yy Wog)S 5l Jedg I sloJsSge Lr ol )0 45 0l L lacaadlys IS (5550 10 efign Fii o OS5
Oliee s Mie 9,555 09005 43 &5 JlalS ;0 ces 5 (nl & load S5 Glo 35, (o9 0 6 ooz SlaS 5
L g (i0) 0900 e5t5 a5 sl lalx 50 aid (g5l g Co g ool Cle 4y b el 45 il oo G205 5 LIS
OYAY 5an 5 555Le) 99 oo 0 5| peSslr el a5 ol (35 lale 45 Sail cuslys o cle 4,

ails ol

wals yo ol clile g lasSenyy 5 o5 0,555 )5 (Lol jlas ols L oS pe i)y a5 mls
2 o g ails yo pal cdale 568 5 5 Gt Ebld 3929 (P<e/4Y) duop0 G el s [0 (5l sire S
b las osls (5:Slee duglie (Y 5 ¥ Jgoz) 092 3,565 )L )0 )5k Voo e 00,5 L g (5 5l 9 Ctiaals
cei ksl 4 S atiad 5 obl i wctuale (S Sz adlate )3 puS s o ol lald Gl oS
A S S oS i o wils jo el cdale molBl (0 Jgax) og ails PS5 oS ;o 0,5 o TIV 5 VIV XY £IY
O3, 0,555 0,851yl S pedS Ol S ws s 5 0l LB Olgw Jlase og ol 5l 5L
) ool OlaS 5 el g ools mals' xoge jsbar |) S PH S0 jgilm sl @ 1 (aluSTL 8,565 saniSarns]
lie s .(Deluca et al., 1989) s4i o ol Lawgs o] S tn wd g clale coly [0 5 wds oo (i3l
g paS 0 (WYAY) e 5 Jd> «(Y+\Y) Huseyin s Orman «Y--4) Mousavvi 5 McDonald L.gs
jlonsTy g VB ,das g3lonsT Glaps 351 sl 51 (o ol sl sals (5,155 1S oLS ;0 (VYAY) S j0s5
S, 0 VB cled o)l 30 o9 4 epal (pl b o 20lS 3] 855 g0 o Cled (ol dgeS Laylyd o aS Cl
5eST T 4528 GBI o3l ol (LS 5o ol Slie Cundg 5l oallae Byme el cl dlad ol sl S
2 5 9 Bgemd 90aST g @3l L )Ken ;0 laceadlyg 15 50 w3l al dlue ol (30T 5 ST 42 1, (H202)
63355 OYAY ol Sen 5 (So8be ) TAZ (S0 5 (goaxl) WS (oo 65L (0lS (285 52985 e 5 (5559 S
paiS il o ool cdale oo, YA il corge Sal Tauas slacSs 10 5,555 0,05 a5 8,5 3,155 (\¥4.)
5 Pl gl cwbie lame § 0939 4 (gl blis ] o anST 5 S L o 555 ol balsw &g 4o 0l
kel ool8 5800 5 (o 53, B Fmi 5 e i

EHONYY)

3 Sl S ails o (g9, il K 53,555 0015 Lol Jlas ols plis oS e (wil)ly a5 b

s odalie (g o cme BB (55, clale b day] iiSemy Jg ldls 545 (P<e/)) oy S Jleis] plas


https://dor.isc.ac/dor/20.1001.1.2008403.1396.9.33.5.0
http://cpj.ahvaz.iau.ir/article-1-792-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1396.9.33.5.0 ]

YA (Triticum astivum L.) o7 pasS a5 slo Sho 5l (g 0,5hee p (s paie 3,555 0,5 S o)

Se 50 0,565 5ol S Ve e 05 L g 5,z g ldaiale jo i e aly o gy clale 5SS
(S iz adhie (o paiS dild jo (gg, cdale uliEl a5 ol las ooy Sl aslie Y 9 ¥ Jolaz) oy
(O Jgax) g ails 5,59l 0 6.5 Lo VIV 5 F A FIO ol fa vald jlad 4 Cod aded g obl cazs (ol
Jal ST, olyis glam Bl s5leled «(AUXIN) (aST (50,90 (o axSlo (s Sy Giiwgid 10 (s,
L bowel 5 o1 glaawlginel 5 (20l 1, utien o] SgeeS eul Jige atulis algs (GluSs;Se) Slaws soias
(AA) Sl Jgaial a5 (AUXIN) (ST 0y slagygess2 5 OBty wlsi csgy Gl b omo oo Gl
(Jedo )l 2l b alige Gl yitestd Glime 5 odlidl 5B 4 (6im wad aible e J8glS 5 Gl
A8 B s o)l (6 nisde I3 5 53y hise R 5 Sndy 5551 i o ol 1S ol
awsge ilil (Lo 5 (Si3) onijpd o (Bg)lom 5 B oy Gt ply jo |y ol Joow adinm g
5 Orman «v--4) Mousawi s McDonald L.g 55 olie s .(Marschner,1995; Alloway, 2005)

Sl 0l 5,155 IS olS 0 (VWAF) S 055 ¢ paiS 50 (VYAY) ), Sen ¢ Ld> Y+ VY) Huseyin

CAlS g (pdig ) o 30 0 yShos 5 ilitio Loy o j0 0,595 alidie polie yl S po (il Hlg 4 s @l Y Jgur

pasS il 4o gldd yolic
Olaz o uSSlse
ax

w2, . c e . . 039 3 Slos T Ol 2o
e 95 o»! 2y Hhd 0395 s 3o ol el
<JevE WAEEET vy RN NS A vIsAY T veq-vasey T ¥ e
R OYYY I8 “feeN “feeN e ANz A-YYIEYA A Ole sl
IAYY™ £y YorreA” ey et ey sy FAYASYIVEY ¥ R
Aevs” ¥a.y™ visEA” e e e ey VS0 ARFD q e g 8,555 i
oo YIYFO -0 f “feeN oo “feeN Y VEVYYS Yf J5 sl

A oNnf \AQ! ¥ /0 /0 vig AN Ol oS g

I gixe BB 39 g pas 1 NS o) iy Jlosnl gaws 53 Y gize * o3 G Jlosn] ans 5> I gxe™*
pasS Ails y0 (1df polie Chile g9 Slos 2 (3,595) slowd 9 (410 &5 po 4 joni G 1Y Jgur
s < ! N
(2o y) » f:f ko) 2 F)-’: ko) (o) (hoy)  (soyd) ‘U'i 2 eSS ekS) Ot b
(PSS ols (S ok () (s

WIS a YSIVY € s.ivb -IYAD e vy ab va/fa b shosh oS il
WIEY a Y¥AY a £¥/0 @ -I¥va -I¥5a YhAa va/s5 b vay- a ORRWAR o
\Wivs a ™ b 00/¥ C -y b -ivvb vy ab vavy b svar b o7 cazxs
WY b YV C 00/¥ C -y b -/vy be Yhob ALK sYEY b Ao
/-y d YVIYAC o5/a C vy b ivob Y C YAVA d svead
\W/va C YAY- b onY b -/v¢ ab -Ivv ab Yhob YA/YA C £V C Yo 5,595
WIFF b vy ab /v a -I¥¥ ab JIyAa Y/vA ab va/ay b v-A b Oee
WISY a ¥y C £-a -Iva a -IrAa LARE: f-/ov a vissa Yooo

30 5 a0 S Jleixl e 5o lo goe OS] pae wilis (6055 sl Lo o Cudiuple g WS Sl 0 e oy alie By
oy gty Jleds o 4o died g obT cass


https://dor.isc.ac/dor/20.1001.1.2008403.1396.9.33.5.0
http://cpj.ahvaz.iau.ir/article-1-792-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1396.9.33.5.0 ]

2 90,5 es p ilie (o jo 5,595 Clite polie T (Sl duwlio S po 4 joxd gl :F Jou

paS S sl (Sig

e w1s 5052 39 &lo 5 Ko 3,595 e

(%09) (¢5) (LS 53 p,55kS) (S 53 p55LS) °
Vv/aa h YAIFY i FOVY ]
\YivA ef Yav- g #vay ghi Yo oSy s
\Y/f5 cd va/vy ef gay.f Bes
\YIVY b f-/¥Y be V-A- € Yooo
yY/-a gh YA sAA- d
vyive ef YUY g YAFY C Yo- Colsdublo
VY/fA cd f. de vys- b Bee
\Y/AA @ f-aa Yfav a Yooo
\Y/-#gh YA FEY. .
yyive ef YAiRh FYAY I Yo- obT s
vv/ss cd Y4/t g #AAY T Dee
\Y/OA C f-nd saso f Yous

\v h vayy f 090

iy fg f-/v cd #yye hi Yo, Ainnd
\YiYo de f-/0b #AY gh Bee
yY/Ya de f-/Aa FATY g Youo

@5 50 g b0 S Jlaiml s jo o pire BB pae ailis (5055 sl Lo o Cudiagele 5 S Sl )0 gt o 0 alie By %
oy gty Jleisl s 4o aiad 5 ol

$tIé polie Cile p cilizes Gba Ko ;0 8,595 ilisko polio Yl (Sl dumlio 5 0 4 525 @i :0 Jguar

ﬁ.ﬁf FHKY
&9 ool 5,555 Sod aSere Y ‘
PRS0 p S o3 (LS ) p 5 5LsS) °
Yfio g oslo de -IYsC -Iyae Y- b .
vy efg 0a/s C -Ivabe -/vy de vioab Yo, oS i iy
YA def #\ab -/ya be -/vy cde Y/\a ab Do
YV efg #YIv b -/YA be -/¥y bede Y/YY a Youo
v-i0cd Y b /f-a -/ff a YNy C
YA D FEIA A AR -/fva Yo be Yo IORRWIN
YEIA N -/fY a -/fva Ynab Bes
YAID @ £¥/0 @ -/f0a -/f7a YIve a Yoo
va de of gh -/¥- be -/vo bede YNy b .
v cd oo efg -/¥Y be -/vv bed Y/ s ab Yo- obT s
vy be o def -/¥y be - /vy be Yhaa Dee
vy be os/y def <Y b (YA D Y/IYY a Yooo
volo fg avh -/ y-bc -/vy de Yn b .
vl 5 efg oo fgh -/¥\ be -/¥Y bede YT ab Yo dinod
yviv def o def -/¥y be -Ivf bede YNhYa Do
YAy def avivd Niad] -/¥s bed YNhYa Youu

@5 )0 g9 2,0 S Jlaisl s jo s piee BB pae ailis 5055 s jlens pn Clianale g 5 Sz )0 gt o 0 alise By > %
oy gty Jleil s 40 adiad 4 ol]

e yole cdale 5 g do o o ,Slas iolidl aS ols lis alizee 3ble (o Jiogh cpl ls S jebay


https://dor.isc.ac/dor/20.1001.1.2008403.1396.9.33.5.0
http://cpj.ahvaz.iau.ir/article-1-792-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1396.9.33.5.0 ]

A (Triticum astivum L.) o7 pasS a5 slo Sho 5l (g 0,5hee p (s paie 3,555 0,5 S o)

e polie clale a5l ol S L laile g, dlisgds oy silgmsianl 0glsi g 8,555 pmalionnT amgis o S
5 S55be) 0o 555 9 Loy el o5 5 (Kb Sl 4 QLS ez () allsz S pus (Rl s s o
g 0,8las 1) 31y s GLSe ;0 0,565 0,59 Voo e 015 A W cawlin bz ol 0 VYAV ) Sen
Slge 5l gy S a bl jogas 4 il GlaplSe 5t o Ll .culs pusS als jo Slié jolie clalé
PGS Ve g Or e YOr 0I5 (i (5)l0cre iglis (aded 5 LT iz aiile) Wiags 10,95 2 (65 i LB
LKes 5 bl (Y VF) o San 5 EFdEM s b a5 w8 18 )bl 0,8 Ky 40 5 s 09y LS 1o 5,555
doys gl a5 WS bz SB o ab et Gl ol 0 s cille (VYAD) o Kek 5 5Lk 5 (VYAY)
5 Slae 5 8,555 5,5 1 bl o 4B ST L aglie 9 it JT )5 000 5 S ik 18 Sl 5 K]
Sal oy li8l b aS Cosl pguye azsl M 1 (ol g 5 s paiS 10 0ad (g Soslail A sla Sy plo g
Sol ay b w3 oS g5 (ul Brae )3 (VA0 (GSen 5 (L) Wil ke 2,555 o5 & ks WS
o> oli8l el ‘bSaT S 5 0,555 aigs 05 5,5 pladl Q] Ay, g Bpac 4 Cowd g LWIST S oy
S Gt Gpae Jg ales oo Sl T G cpl gl a5 048 0 olS lawg o] Qi g S 0 o3 Lol
30 peedS 50 YL cdale 9 S5 (65080 (38l el (7 4 S pendS SlG S 5 el jlade Jas b o 568 ojlall
s 1) S Cde B jaed clale alS 5 odle S Jolre 10 emndS gy oVl Chle 055 o S sl
0 g b BpaneS yolie 5 can Gl (il o emedS dilise cbcling O g0t Slind oy
(Y2 2) o, 5en g CakmaK zmen (VYA (o Sen 5 obb) 0gb o 3, Shoe L2alS Loles 5 olS (sl Corogonne
Cely ol s 5 355 n o5 s Slac 3 35 i 8IS Sl 00,55 dor | iy e 45 WS )5S
oS ols plad Galejl ol 4z calpli 958 piS als 10 3,555 4 (395 S (0 Joliiond 5 (00,55 ok
oo slo Ty wb 4L il i Kol oS 5 555 58 sl bt s g5 S S5 as
b aS cd,F s 00,568 oy slp S I op)S 5 (SoiSl colon wodr JB Slilgw jlaie ssbe 5 S
sl cdslhae (Y+19) o Sea g Erdem
2oy g 2le polie clale o Slee il 5 0,595 015 (lesl 990 &)l caled Ho aS Sls lis ol
o 3 8bes Bl g (65,0liS A 50 ) Slp 955 st il SNl (ul g g She aiS by po et

33 5 5l o) g b o Sl soys 5 G BB Slidge jlade a5 SIS 45wl sascie Gados ol 5o .ol


https://dor.isc.ac/dor/20.1001.1.2008403.1396.9.33.5.0
http://cpj.ahvaz.iau.ir/article-1-792-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1396.9.33.5.0 ]

SrSowl olio jlade 5 5 Sles ul3dl e (wsknlios 6L L olyen (s paie 3,565 Brae b (aded b anlic
518 goladl slaanz cole) 50,555 algy Brae Copde jslateds el (65900 alpln S92 St o 50 e
ol 4 hid 0,565 5,5 ey sl Byo 5 @pSoill SB iz b Slidges ke ol); Y game clS
GrSLL oSS S ;0 0, 5elS YO -0+ ¢ B yan 3z ol ool Cowots bl @ az g L .o,S ST eSS og
a9y Orize Ssdee Sleiing wilio ml Lol S Qi BB lise Jlais o bl (sl skl
i Ysame 5, ol Jl s S o ol eaile (B 5l ojlys Sliios 5 9,555 (Sl 9o (et 4 S o
09 ezt 55 o1 ) S Jlo aiz 2 0)l5 ploj S b 9,5 &g

&L

olledl g ol sl al> . 2LS (g5sle b slasnie JYAF LD (g L w0 ol) lal g (o]
w2 POV Ll el oBisls

Cobls 5 Sad 559 S PH p Guskealiss mdli 4l 53,555 51 VAT ) g bl @ pal 236 . (19!
AV-Y o ) o)led Vol ol adgig S o pawe i d3IST o aid Qi

Sfes 5 2l yolie Qi 3555 (29,500 355 SLIVAY 7 (sl ez o JFHlhe ol S o (bl
NOY-VES o ¥ oyl YF ale (0] 5 S pole) S imgss aloeo ac, 5o 50 biges

Al smin WA .7 Zud 7 6590 S5 (2L yao (5] 05 o o5y Lhunnn 0 (9 s T Iyl
6o )5 Slindos cimghy g cole alme Il Bblis 5l (B 50 @8 0l laals p il 59,555 (mekeuliss
NFNY o o) ojleds ¥ s deeg,l olStils o Lazl S5

alome 0ny5 pS etisn 5 0,Shes ol 395 5 3,555 STAYAY gl Jg g odly dbl pai oS (Ll
AF=VY o VA Al ol psleyo gl

oLS ) Sluogas p als 395 5 0,555 S byl IWAY g BT JT sy & gtomo g 59,5l
AVADIEY o o) oylad V) ale ol el la gy alme ST ayapnl o (V¥ b8 [Si) &0

Wi _owgd B ol (0, Shas Crasd 5 S50d5 0 «s5elsS D) piS AYAF Lo (e lil I3 yha o ( S

o FYA


https://dor.isc.ac/dor/20.1001.1.2008403.1396.9.33.5.0
http://cpj.ahvaz.iau.ir/article-1-792-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1396.9.33.5.0 ]

AY (Triticum astivum L.) o7 pasS a5 slo Sho 5l (g 0,5hee p (s paie 3,555 0,5 S o)

YYy-or P Y A.l} ‘;5)‘0 uLij 6)51..3 u.m.‘) -y OLS o 0;; alisee le.mu.‘a.l.c o )lag.o.w.)

Ol Ol 653l slez SligmpaS pliSags )b 585 Vlie acgarme . puiS S (g Slagby, puS

AY-YY P Y o)l.q..i} A J.L‘> u]g S uLQ.J.?D A go ul)l.m..." S ‘S.»L....u w) ‘5».%5).» 9 GQJ.C 44]......' éﬁbT

u))SJuo.C ‘:L))‘ .“"ﬂ’ .‘ 5-\353{5 slb 8 L}“ s‘59.;l.; u»)..\.o ‘} cemjrﬂ WLQ.Q-E 5|B u}‘) ‘Sg.fﬂma.n
dlome 555 Glize polie 5l Cod LIS Jpame p a3 )3 gdieg polis Glies 5 0 Slaoesl S 3

¥ o) o,les Faly . ol; GlS wlss g il

DIl 6555LaST (Sl n 995 At Ao 5 pasiis ela (g, ITAY Ll S w0 5HglaS g p o F 9o

0P 00 e Can i olfiils ol La

FEXD o @ o)leds ¥oals . el5 GalS (50 b (il sole aslilad

Alloway, B. J. 2004. Zinc in soils and crops nutrition. Intonation Zinc Association (I1ZAQ,
Brussels, Belgium), pp. 127.

Ansori, A. and Gholami, A. 2015. Improved nutrient uptake and growth of maize in response
to inoculation with Thiobacillus and Mycorrhiza on an alkaline soil. Communication in Soil
Science and Plant Analysis, 46 (17): 2111-2126.

Bromfield, A. R., Hancock, I. R. and Debenhm, D. F. 1981. Effect of ground rock phosphate
and elemental S on yield and P uptake of maize in western Kenya. Experimental Agriculture, 17:
383-387.

Bouyoucos, G. J. 1962. Hydrometer method improved for making particle size analyses of
soils. Agronomy Journal, 54(5): 464-465.

Black, C. A., Evans D. D. and Dinauer, R. C. 1965. Methods of Soil Analysis. American
Society of Agronomy, Madison, WI, pp. 653-708.

Cakmak, D., Blagojevic, S., Stevanovic, D., Jakovljevic, M. and Mrvic, V. 2009. Effect of
sulfur fertilization on wheat yield and on nutrient grain content on chernozem in Serbia.
Agrochimica, 53: 92-100.


https://dor.isc.ac/dor/20.1001.1.2008403.1396.9.33.5.0
http://cpj.ahvaz.iau.ir/article-1-792-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1396.9.33.5.0 ]

Deluca, T. H., Skogley, E. O. and Engle, R. E. 1989. Band-application elemental sulfur to
enhance the phytoavailability of phosphorus in alkaline calcareous soils. Biology and Fertility of
Soils, 7(4): 346-350.

Erdale, 1. and Tarakgiolu, C. 2000. Effect of different organic materials on growth and
mineral composition of corn plant (Zea mays L.). Ondokuz Mayis University Faculty of

Agriculture. Journal of Agricultural Science, 15(2): 80-85.

Erdem, H., Torun, M. B., Erdem, N., Yazici, A., Tolay, I., Gunal, E. and OzKutlu, F.
.2016. Effects of different forms and doses of sulfur application on wheat. Turkish Journal of
Agriculture - Food Science and Technology, 4(11): 957-961.

Fox, R. L., Alson, R. A. and Rhoades, H. F. 1964. Evaluating the sulfur status of soils by
plants and soil tests. Soil Science Society of American, Proceedings, 21: 287-292.

Hadji Sfaxi, I., Ezzine, A., Coquet, L., Cosette, P. and Jouenne, T. 2012. Combined
proteomic and molecular approaches for cloning and characterization of copper—zinc superoxide
dismutase (Cu, Zn-SOD2) from Garlic, Allium sativum. Molecular Biotechnology, 52: 49— 58.

Jackson, G. D. 2000. Effects of nitrogen and sulfur on canola yield and nutrient uptake.
Agronomy Journal, 92: 644-649.

Geheyhou, G., Knott, D. R. and Baker, R. 1982. Rate and duration of filling in durum wheat
cultivars. Crop Science, 22: 337- 340.

Karimizarchi, M., Aminuddin, H., Khanif, M. Y. and Radziah, O. 2014a. Elemental sulfur
application effects on nutrient availability and sweet maize response (Zea mays L.) in a high pH
soil of Malaysia. Malaysian Journal of Soil Science, 18: 75-86.

Lindsay, W. L. and Norvell, W. A. 1978. Development of a DTPA test for zinc, iron,
manganese, and copper. Soil Science Society of America Journal, 42: 421-428.

Jacob, J. and Lawlor, D. W. 1992. Dependence of photosynthesis of sunflower and maize on
phosphate supply, ribulose-1,5-biphosphate carboxylase/ oxygenase activity, and ribulose-1,5-
biphosphate pool size. Plant Physiology. 98:801-807.

Malhi, S. S., Y. Gan. and Raney, J. P. 2007. Yield, seed quality, and sulfur uptake of
Brassica oilseed drops in response to sulfur fertilization. Agronomy Journal, 99:570-577.

McDonald, G. K. and Mousawvi Nik, M. 2009. Increasing the supply of sulfur
increases the grain zinc concentration in bread and durum wheat. UC Davis: The
Proceedings of the international Plant Nutrition Colloquium XVI.  Retrieved:

http://escholarship.org/uc/item/43k2r1h8.

Marschner, H. 1995. Mineral nutrition of higher plants. 2™ (eds) Academic Press. New York


https://dor.isc.ac/dor/20.1001.1.2008403.1396.9.33.5.0
http://cpj.ahvaz.iau.ir/article-1-792-fa.html

[ Downloaded from cpj.ahvaz.iau.ir on 2026-04-26 ]

[ DOR: 20.1001.1.2008403.1396.9.33.5.0 ]

Af (Triticum astivum L.) o7 pasS a5 slo Sho 5l (g 0,5hee p (s paie 3,555 0,5 S o)

McLean, E. 1982. Soil pH and lime requirement. Methods of Soil Analysis- Part2. Chemical
and Microbiological properties. Agronomy Monograph, 9.2, pp. 199-224.

Motior, M. R., Abdou, A. S., Fareed, H. A. D. and Sofian, M. A. 2011. Responses of sulfur,
nitrogen and irrigation water on Zea mays growth and nutrients uptake. Australian Journal of Crop
Science, 5(3): 347-357.

Olsen, S. R., Cole C. V., Watanabe, F. S. and Dean, L. A. 1954. Estimation of available
phosphorus in soils by extraction with sodium bicarbonate. U. S. Department of Agriculture
Circular, pp: 939.

Orman, S. and Huseyin, O. 2012. Effects of sulfur and zinc applications on growth and
nutrition of bread wheat in calcareous clay loam soil. African Journal of Biotechnology, 11
(13):3080-3086.

Plaut, Z., Butow, B. J., Blumenthal, C. W. and Wrighey, C. W. 2004. Transport of dry
matter in to developing wheat kernel. Field Crop Research, 96: 185- 196.

Ryan, J., Estefan, G. and Rashid, A. 2007. Soil and Plant Analysis Laboratory Manual,
Icarda, 172p.

Scherer, H.W. 2001. Sulfur in crop production: invited paper. European Journal of Agronomy,
14:81-111.

Walkley, A. and Black I. A. 1934. An examination of the Degtjareff method for determining
soil organic matter, and a proposed modification of the chromic acid titration method. Soil Science,
37(1): 29-38.


https://dor.isc.ac/dor/20.1001.1.2008403.1396.9.33.5.0
http://cpj.ahvaz.iau.ir/article-1-792-fa.html
http://www.tcpdf.org

