Iranian Journal of Field Crops Research

Vol. 16, No. 1, Spring. 2018, p. 97-112 i

23 3235 pAS 3 55
Foly o 3 gae =T 0L g ol =TT ad e = I el (5558 o

\Ya0/+ /Y :C,J:L‘r‘): c_JU

Olpl =155 Gl gy 4yl
AY-NY .o ATAY L o) oyl 5 Wl

2SS

Sy9 et piS Gormen (Sl dnaly 4035 )3 (930 5 wree QLS ) ) il 4 pe S g SpaseS polis d9nS 4 d25 L
J sl ool sbmoly 51 (o 50 Bl 108 )13 (o)l )90 Jpamee (nl CudeS 5 195 (355 st Sl )y 4g5 0 b S oo Oloxl
o syt bl e Bl Jslome &ygot ] Bpao b g SB 4y BraenS polie (9,8 Lol ) g pllu (glanels 5 1S5 <
ool 2 pgygd A5 oY g p)l 5o iy iy 803 5 ol lipl g 3)Shas s (Mg SIS U (B Jglore il sla o
ol (otlesl sl o 2] 1S5 a5 (olas JolS slocS'shy )b anly 1 Mgl 90 lie ailaie )3 VYRY-AF el JLs o
pae) 3ald g ganaly (paaded « Sjeomy oloj) oloj slez 3 )l 3 93 CLLE L ()gm <8 58) M pgw OAS 9L 35 (LBL Jgle o
s ey Jsb Jold (o) p3y90 Slio didgy (28 Jole plgicas daw VA )3 2959 p4S oY g 055 9 (Lol Jole plgis s (((8bJsle
Wg S G ader S )3 4l (g ol (g gt 53 Ald (g b > &l dlas orliinn Sas Adod Jobo (SOl sk 9)lh 4oy g @y
2 bne B bl Jeloee loj aS ol lis gl 09 wild 3 ) Slas g gy duoyd ild 5 yjg (pdawy U oy Sl cdlins jords U 595 dlaes
o1 (6 Sojll Slio o sine 5 (0 5e (10L5) Bl Jslone pis g 31 o paslio (Sieery oo 0 bl glome bl o) 3,90 Dlio
A ol s cilisen pLy) X by Jolowe o Jslie 51 cymizron 15313 (U5 ot b (63 dine oglis gy ppe s (a5} 505 p18,1 s |,
YAFA) L16 g (amoyd WWIYY) LS slap¥ jd i jas Sidomiy dsyo )3 (sdaojsy polic (Bb Jolre ;5 aild 5,Sas g (pSgypm Ao yd oy i
pics > 4l 0, Slas () %aS 5 (10> VN ) Cudamd o8, 55 iy Al yo 3 i Sy (e izt ol Cunddy (LS 53 p S olS
ol Caddy (S 45 p,S oS WAV ) LT (pY 55 (caoails als jo g 0 pouw o8y )3 (b Jgloee

EMe (opY bl Joloe il Doy o Sloe (glinl 1 galS” sW2]1g

2 S Sl b cnlple e @) SpaseS pole
Sy 6l 45550 b S o Cloml puS (men (o4 0l
3355 518 bl 290 Jgae (ul S 9 Mp— 5 (3 S dine
Slaelr 5 QS35 4 s sl ool ool I (S S S5k
Spaes by g SB 4 ByaseS polis (35 8lal uw )i g ol
stlhord (S35 gy Ban Ao (B gbre Cppo;
WByasnS polie s ladgs 5,8 pas pind g o9yt ile
s 5l)] Cglizocts g oS Jloslo L (Sal (LSS 52
138 EME EtS 5 (S ) oS polic SyiaS L5
9 Solowr Jole (poaty (lgisds o2 (59 paie 39S Cunl 020)5
Li et al., )b o Couwoms dewgs Jlo )y (sloyauiS » Sye
au Lo 0 Jlo & yj G368 54095 o doyd Vol iy (2015

(Velu et al., 2014) 395 oo 0315 Cond (59 9 (3] gaaS
P ol pisuing ©5slaS )3 $U saags jl ekl o9 ol

LYRUFY

a9 oleS sl S83)90 (6y9p8 (Fire polis basdsasy)

S > el Byann S yobie o Jb gl b sl sl gl
355 Sy gdangs) cnlpls 2,105 2y 2lie Slge 5 Joae
3 osliiwl a8’ oLSin 0fmgan (Jomame ()90 0 il s
(Dimkpa et 555 o0 03litw] Cons 50 (NPK) Jsero (sladsS
39S 51 L3050 405 5Ll V5l i &Sl 4 an 5 L al., 2016)

Ak oy ol ¢ aLS Sy wtipe by owlis )5 ad gel ils =
ayde Co i ol ¢ LS wludgs 09,5 okl =Y
sl sl (65,98 gy 9 Shissl «Dliios 150 sole Cim gie ¥
(o)
A Cu i ol (aLS g o) Lty —F

(Email: h.feizi@torbath.ac.ir
DOI: 10.22067/gsc.v16i1.59050

'Jw ol 95 —-*:ﬁ*)



IWAY Sl o oyled IF wlor ool ! (o2ly5 leimaly a2 A

DA o) At Jghiie Oldas plodl e CudS 5 05 488
CitS pogatie 5500 Ly (i )6 5 (S Jg) Snnd 095
sbaoliws (ALl § Sogs Jus) Skl iy Gl
SooS sl )S 0 e Hh sl jalaioay &S cuol 385 5,4
e el 5 g ol o adle Slidiss SThe cas il 9
(390 odlitul gyl (gilwodly ;5 o] 5l g anisls sgng  Sliios
e bl o @ Lulyd Cov (Spae 398 Glise )5 el
JSe 53 p 80 kS B e 4 S Lo g adlate () > 3ble
035 355 LS 3 £S5 LS B+ 5 4l Syyody pasisal lind
Jols ool (slolos oy 2 ol 3 b Bpuae Sy 500
L (59 <8 38) oMy g OIS 5 398" (b Joloro (o
i joabs « (Tjay plej) olej g 52 )l )3 93 clale
W g (ol Joale glgis e (Bl slne pac) dald 5 ganails
(elados 550 ol Slilojl | Bl) poy90 puiS Cigis
slasSsh aol p ONeulwl )b B 5> ()8 Jale plyica
O b Colue L85 )8 oy 3y90 )15 A 3 (Sola JolS
Aold g pto il Vo bolad Jolsd 5 yio (id Jobo 4 bs #) VIV
Sy BB O Colue g myeyie (ol T 293 baydy oy
Ol 2 L o g OASGL 268" (8L Jlone 392 o peyia
390 gaw (olil 2 g )58 53 93 (lise 4 0kl €855 (oleidny
9y Sue yolis Sl (8 (S 5095 () ) A g dslone las
yolie gol> OT 2 ogdle g A 5o 9 48 (g9, A u.mT 03294
el sl 9 Y oS (o e 032 e sl S0
9 O (89 Sl el (g (S g0
s gyl osrto (53] (oY1 (opmanlS gl Sabigls
ol et colly (st () eV S 0oy
$U 9 IS 55 09 (V) SapygSl sl (1)) gz 5 5
13 030l bl 45 gy (5la3sS & 38 ) 53 b odlial >
2 g cdls YUy a5l L lulogs g (bl Jslome Ll
A5 plosl (2B oo Jlaidyse (slajles | Al ye
ol sl digs Ve olaw )8 ol cbp loj 4o piced
Jsb @S elis) (gopan Slio oS tylojl 4 JUinl 5l ey
Lnopliis 2115 cdliias Jsbo eyl cslmtoniy ¢ Undonsy Slass ¢ ISl
oy 40 aild 3 Slas i a5 i ;3 &b e caliiw )
el 3] o /0 45> 3, Shae (55 Sonl (sl L5 s uSojll
b s 3] bl 5 s gl @l giody ot by
S (ialejl €58 0 5l man 3,5 (i g bl pe e
Jlo)l SN (G595 g pond olSialojl &y (00)S5kS V/D g
slaodly Coles 55 00,5 puad Aoy b gy o pd U A
lal3dle 5 5l oaliwl Ly g o (5515, g cye odel Cawnday
L o ySibo dunlio 5 ()bl el 5 4556 SPSS 3 MSTATC

s a oS ol Ll ouds adgS 5l oolatwl (8 lacydgasme
win) )l awlio anb > puolic a s S g atwal (g5l
A olesly ioliel eods oL sams Lyl oYL G pns leusly
Gl 5 gl dsga ogS B pas ity Gla co g
coys by glis obe (gilulny > 4 olS Lawgs 08" oS
gue 3gS” (pl Cgllas sla S jl sy Juad plo )3 gllas
ol Fee Y. wYl (Alavi Matin et al., 2015) 59 o
S5 sl ol o e a8 a9 b e Wy Gl 3 pgy9d paS
Sedise 3ly @ 5 31 sy 5 sl Jlasaal BB (5581
298) Sl Jluw )3 £ S ok iy 59l 3 (F9)le Bpae il
092 3e dlgo D929 4 drgi b g (bl 28 S p)er S
S o3 e il om Sl 5 g l5le 13 5T 5 (555
Jleel Ly edgs jolaie (i ol Ginljdl o Bpme lise o
(5 293) s> paS 0 VL 25 gy (gl sl caslw
o=l (Basle 4 Jlple plas asll s (b puiS @ cous
(Emam, 2011) 51> o) &lplo g adgs il 5 aw ¢ Jguaxe
J (Feizi Asl and Valizadeh, 2004) o35 Js g Jol 28
st Jlod w3 paiS slaSLs 01 (g9 5 555 nl Sl
L3505 o )l35 p)Se LS 13 £y S o /AN s WY MA L ey
(Hamidi Asil et al., 2014) | ,LSen § Jool (sdoas (puizmon
oy (g adlale )3 1) gy g 5K ¢ e w9y 0] Gl d>
853y e S pSelS 4 p)S e V-0 5 YIVO /2 N/ED A
plgs G puae L (Seilsepour, 2007) yo o 4 slllae S35
MV Lawsgio g oay puiS 3,Slas (50 59y 9 ool sloosS
L g 03 posgd pAS Comenl dn dog Ll Gl p SolS
40 9 9k ©ypod mille Bpae (> g S8l slaals )l
aagliag ol brae Shly @yl olie 2SSl
Ol 9 e ol puS S8 > (i) S e Sl 4
= 0 hipge SS9l (8L Jglore S1 qw)p polateds (g
(3 29> pAS Byl )3 il (g sy 5 o il 5 2,Skee

15 1l s 3b] oy adlao

95 9 319
0 j0 & 8ly e (g5y9liS Dladzs S p0 deyie )0 Gaiod oyl
ol a0 )5 ) e sl oyl ol o 8 gt (6 aglS
slaglime g pyS slaglianl b Siisdes waldl ()l ailate
9 4B g e YA olidlin (o)e )5 &5 Al ge Sy (oS
b)> o (50 VA £lis)l )3 9 4285 M g a2 ¥V (oLl sl
P&y YO S o (e gk sl Glp ) )18
A5 53 g Gl U o & Glie (655l Sliios S50 ae )5



A9 025 09799 pF i 9 WA 53 (S 3 (05 Wlio  9il Gdko 1) polic (Ll Jokxe (o T

PLE) s g (30l g satpasly o msalinn (Fjeoxty) oM g
S sine Cglis oy S Sl a3 gy oo i
slaplej Jl 55ke anslie Joia eizen () o) il
Ry Span b S gl oyt & 0l L5 (5L Jglowe il
& o &S Lol Camndty (0 b YI/FY) (candils oloj 5o b
903y dw g o (Y Joda) ol sl il as )y £/0e aals
olS glas)l o ot alayly (Siosemardeh et al., 2006) Ko
pAs pitren 50,8 i3S w0 bl il cod 1) pAS 0 wiby oluw
OF 5 Sg gl gdheiyy polis Bpan Sl (g jl3 ine
OhlSan 5 Lomall 1 500 dalllas )> .(Ziaeyian, 2006) cusl oud
ety Jslxe &S 155 S esal it (EI-Magid et al., 2000)
|y @2 glis)) oy SB 10 puiS 3 (5550 5 (59 oon]) loisdnoss,
bl cilie slaloj Sl :0ke dumlie Jga 0l il 53l
(zoy0yio YIOY) (2ddbss yloj 33 dzey dlasws oy iy &S ol L
L as ob ol il aspn Ve sald & cauws &S dol Cawddy
5 o (Y Jgdn) o)y cdllas (Torun et al.,, 2001) gl
=il gdoe &5 308" 5155 (Hussain et al., 2005) ;Ko
Sy g (sitmal Ayo b g (S oy Al ye > gdiegy polie
s ab ol g glasyl (iliel gl 1y paS a5 Sles
L gyl domy dasd iy w3 oo ]33 &y lie (9 9 Al
aS Sol Camdey (302 VAR) (mdasss los 10 (W pgu B pas
O3S (Y Jods) ol s il asyd YAOY salis &y o
(BraonS pais) 59y i 3 p)SelS Fr Bpme o8 ol oul
ORI o e ¥ CBlE L g9y Sl (oL glre 0gMeas
b ag p dliw dlar ol3 8l d ety yo5l (sladomy ol
osbylg an 320 ol Jeas .(Ziaeian and Malakouti, 2001)
PLE) s 5 oMl (8l Jolone olog o blita 515 3l ol
(Sfaisinn gl dys S Sl g 3 JS3ly oo 5 il
2 o g Bpmae b Sy Job ot () Jgi2) el
285 4 Cod 45 dol Cowday (o o VYISV Sdomts oo
L i Jobo oy (¥ Join) 2B olis paaljil a > VA
sol oy (o s YITY) (S5055 oloj 50 oMy jogm B
s (Y Jodn) ol lis [iul58l suo ps F/FY ol 4 Cauws oS
bl e o oJlise 1 o8 ols s il y 4
Se Jlen gdaw )3 aodias sl py alisee pB)] 53 g o g
L dodiw dlaws oo () Jodo) cudly (o)l me ciglay sy
Sy (gaw 15 VIBA) (Gjeomy ploj > oDk g s
(Y Jgion) oy s il 381 o> VIS saliis 4 s oS el
2 i slaws ilssl (Seadh et al., 2009) )San 5 0w
5Ly 25 ol 2,8 IS sy (ol Jolons by el
P 55 5 Mo (bl olons log o 1 o8 s ol

g plool pLS,l cabaded g doyd gy LSD yg0)l I odlazul
135 4l Ll gl

A Slas (g13al g dala o Slas
38le 28 ot Jolge 55 91 o Gl 5 98 > Sl
ORI33 (IS psboas 23,5 oo (e 4455 g Cash) (Ol 98
st 3 el 5 g0 d &y 2 s 5y 3 3,las
il )b Gyg s &l e y5e g dlius ja > &l slaws
Slois 35 5 bl sl oo (Hise 5145 5l o5 sl
S e ©olas doyy S Jlein] plaws 53 &ild 5 Slas 5y calise
slaglej 5l ke anlie Joax adlas ol 5 () Jgoz) cusly
Bymo by dild 0,Slos oy yiiig o b L b Jolowe calises
Cowddy (S )3 p)S oS V- 50) alitas jorlo (o 3 M g
(Y Jods) ey aali 8l o yd AY/OY dals au coaus o5 el
= 0, Sles (glial @bl 5l b 5yails oMe jd aily 5 Sles
Al 50 &l (59 9 aliw ;0 &b dlawi ()g)l lad oy Sl x
2988 bl Ve )3 BpanaS polie 3,8 L ()15 5> Al
O D Sdas iolial aiely g <l isli8l (wed o u.gT) paiS 5,Slos
(Malakooti et al., 2009) >4 LS ;5 p,55 LS YO -V -
onl 5 5y Alslne 45 s saalie (3155 S0 3 rizeen
9 o ol CuiS g il 3,Sles iolidl cel sals b awlie )
ol Lo Ske blate yil dunlie yizen .(Maralian, 2012)
Aoy b Jeloe 13 g Lig (Y 5o il 3,Sles oy it &S 2l
2l 4 s oS Sal Cawddy (S 53 p,SokS YAFA) e
Jodz) ol lis iuli8l asyd YAY/ <) (LS )3 p)Ssks YWV/YH)
pas byl B 50 6 penw o8y 40 b 2 Slas oy yieS Cpicren (Y
ipasly alsyo > (b ol )3 9 L7 (0¥ j g (Sbgle
VYY) aald 4 Cons 48 dol Candas (6K )3 p,5sLS VYY/V-)

Y Jods) ol olis ials” 0o pd YY/E ([iSa )3 p)SelS

Sl a5 08 L 590 polic plo b olyer g4y pais mels
Iy paiS &by 5, Slos a s )0 g dliw > b Sl Wy 4o alguw
ceely oLl slaasy il s 4 g5y 25008 g 00l> yiul3dl
Sy ol (ool g (alag) 3-8) 0)93 Jo-b 3 4 3980
A5y 0y9d J9__lo 9 036—a0 odlawl ‘_;Lol 48l Lg).u._.wyﬁ .)‘9_.0
e w o sl ash oy Slee dond )0 g 0l iy iy
o) o 5,15 (Rangel and Graham, 1995) ul o  yials
caliseo plB)) o a8 W0l ol iulejl ,> (Varga et al., 2001)
20 0959 (o)l pme glas aild 3 Shos a3 |

Shdsbre ploj (Jilie S48 3l Gl uibly 435 gl



WAY e O oyledds 08 aler ool o815 Slesiudgy s pis V00

(DHE) a5l b jg) dhaai 2 hliseo pBl 55 5 (oMl g
(Y Joda) ey (gylo ime glds dn s SO Jloin] pdaw
ol (b Jgdoee Cilise glalej Sl (ke duslie Jgi
0 pgw Bpan b dliw ;b U o) Sl (p pldy 45 An3
1Y 2Ls 4 G a5 2ol Coddy (59y VWV/A) Sjamy oloj )
dullio Joaar (o =l oV giz) o Lt 3Bl Aoy
Oy 45 Am3 oo LS (Bl sle ilisee slagloj Bl (ke
iy oloj > wHpgw Syas b (DMA) iw; B g, 2l
il 4o )3 VA aalis dy Cuns 45 del Canday (g, VOYTY)
by i Suibjyly s 5o0 guls Cpioren (Y Jada) ol LS o e
il ¢ 55 5 oSl g (ol Jlone olaj e 1 45
Joda) ey (s pixe @olts o yd S Jlois! pdaws > DMA
cidisee (slaple; Bl (pSibe duslio Jodo (hagis cpl ()
hyaan b (TKW) el 3 55 oy 45 3l (L5 il s
4 Cans &S Lol Cawndds ()5 YY) (canild o 1> WM prgu
4350 2ols picred (Y Joda) ol olis iul38l as s 0/8Y sals
555 oo g (sl Jolone oleg i 51 85 3l i sl

O3l 348 (28 b 4 o pate (Bh gl (rieen
89y pais g .))‘.) lep.:).sl 9 ‘J))f dl}bul)m JLMI 9 SIbo bl
u_oj oly ok 4y g b o Oi slial g 0,Slae i0l38) o &S
4 olS Oaﬂ S99 a3y Slos inli 8l el Lilgy o
Sy 5 onS slachyin Gl sl el siags Galidl >
4l 53 dlge il 0685 Cales 3 S el il g d5ice B
csl pal bl sl o il JRBI g0 2,5 0 S50
=l Joloee 5,18 (Tattari, 2004) 545 0 «il> 5,Slos i3]
Kassah ) 55 0 pa5 50 b glaculyung S s (ilS 5 3 Slas
(etal., 2004

i g g e
oMo USG5 (i oo (loj m Baiod ol 5o
oy calisie plB)l 0 5 (Wald 5 (ganaly (BB o Sjdoy)
9 () Jgin) o9 )b me gl suop> S Jlaisl s )3 (g
O (b e calize slaple; Bl (i Ske dunlio Joi>
OLej 3 o jpaw Bymo Ly (19 duo)d (il oS Jm3 00
2oy YITY anls 4 Couns 45 Aol Cundds (Mo )d Vo /AD) Jjdomn

1- Days to heading
2- Days to maturity
3-1000 kernel weight

Sglts Ao pd S Jlain! pdaw > aliis jd aiby dlas y caliseo
e il 3l Sl jo by olass (N Jads) cadly gyl ixe
= Mg e (ae Gl Lulyd cou g 0g paS 53 3 Shes
b aliw o aby dlasw oy it bl adly  Jglate )»L &l 5, Slos
4 ael o (45 YYIA) Gjams oyloj )3 M pgw O puao
oy olaleg (Y Jads) ol olis [asl58l as s YY/AY sald a4y s
» (Pahlavan-Rad and Pessarakli., 2009) . J <, w4
3pShos glial 53, Shos 55 5 ool sy 3, b oabo]]
iiw o ab ol Cas p polie pl Sl as Lol lis pais il
ol eadalll sdate (gla 5)l55 )0 uizcen bl ()l xe ]
bylyds Jlpl b cslazusly ails 5 ySloe coli s (609050 1y ddlho
(Fathi et al., 2002) 5,5 b ] Jowsls p £ly5 9 e
50my gloj > My prgw Bpas b adgd )3 & G oyl
SLss (il 0o )3 YV aali 4 Cas 45 sal canday (p)5 V/YY)
S 5 olaslyslon ©l_aios gl (¥ Ji2) ob
Gy ne 4 S ol i (Hemantaranjan and Grag, 1988)
gty 3 g S o ae (a5l czge 55y 9 0l
A5ages pMel (liiee (pl b paS 4y Sl (g 9 ades Jobo
5 &alis Aol yamgrS IS ke yolie ol Gyas 431 )3 4
N2 iy Lacling S (LI L g Lboe (tll 4l (15
Oli8l G0 g a8l isli 8l 5o adgs o alb sl g &l
Dy o il 3 Sas

oo s | sk eyl aliis )3 &> 5 gl allas
Yagdi, ) ccsb —<ly; Jbo )lee by paiS ab o Sles ,
5l 5,5hes 1 305 ]y ko paiiions i (gl G ) (2009
0k pgw SBpan b olS Gjg ot 90 3)ly Slao plo 5k
Cod &S el Canddy (ropoyio ;0 p,SolS YY) candily oloj 5
059 Oy (Y Jgas) b s Lili8) asps YYIYY sals 4
9 i olej > I pgw Bpae L sy JS7 55 s
28 4 G 45 Lol Candds (g g0 )3 p)5 VIAY) (mdadbg
oibyly anio0 mls (Y Jgas) ol s [ilidl as s YA/YY
PLS 35 5 Mg (ool Jsbre lej o b 51 o8 3l i
Gyl dod S Jlosnl o ) a5y JS (g 0 ilie
slagbe) Sl 0o anglie Join () Jgaz) cuils gyl sine
Srmae L S5 S (g i & 0l (L (8L Jglre il
Sy @y yio 3 p)S kS FIAY) gnaaly (loj 3 oM 9
(Y Jgaen) ol olis iol58l suoyd YAIFS aalis 4 o oS el
el oS o o plyd il 81 Lo Vlets] (dias) polic
b (Leilah et al., 1988) Lo i o Sid 03lo Mg i3]
i S oo o o Jlite 51 a8 ol s il Ao



29 £9399 piS i gif YA )0 (S g (o Wlao p 9l GdRe iy polie Ll oo (Lo i1

Vo

5 2] s lla oslizl (cladllas o (¥ Jgan) ol oLt T3l

.(Farajzadeh et al., 2009)

30, 8 o dily piigyn e Gl 8l e el pa S > (g9,

‘Ajoanoadsal ‘sjoad] Arjiqeqolad o | pue o4 ¢ Je juedyiuSis pue JuedyIudIs-uol y, PUue 4 ‘su

# 6 s el o o9 o B2 (< g 6 o 6 su s e gl e

e
8'C 0t Tee 98'01 €9 LS 9'8 1'Cl -
(%) AD =™
140 % o cro 891 00 99°0 YL 00 oo 9¢l 9§57 g
JBAIND) x
LTUSO b0 W 9r0 L 90°TT Tl 809 008 wll0 6T [g  uonwaldde serjo
bR x (6
L0596 uS9°0 su6£'0 SLLTEL su08°0 LOLE 5979 su90°0 su 850 L1 ‘e mAnIn)
16t 6T°0 0r°o Lo 0T'0 6¢°0 59 100 ce0 9 10112 UBay
0517
) ) ] ) ] ] ] ) ) uonesidde terjoq
LI0SPT g6t L18T L36°€l «u 60 LEE01 Loy su 0L°0 ..85°¢ € bR
6L 810 88°0 48! 9T°0 wl Pee 10°0 6071 [ 5°( uonearday
WSy Jdqunu KBTI Y)sud| [TELE aids/ apued .
yueyg ML ANIdY  ApPuNpyg  IRIuE] ..BE:% ureLn / P3IS w _MJ A'O'S
. ie . . SN . H
K ke Aese A S LS en i P o e
AQHJ 3_0 .3.—ﬂ M.Jﬂ.gu Ah-) Aﬂ—J - _ : 3_0 ﬂ_wlﬂ nﬁ ﬂ.ﬂﬂu ﬂ—ﬁﬂ m. * hu Do

sa.aenbs ueapy

S)IE1) PAIPN)S U0 SINST SIUBLIEA JO SISA[BUY— [ I[qEL
<6 |~ R pcliv 6T omem oblg K



AKA

95 &1 i

S

IWAY ke ) oylels N7 ol ol !l =15 6

"Klaanoadsal ‘sjaaa) Anjiqeqodd o | pue o4 ¢ 1e JuBdIUSIS pUB JUBIIJIUSIS-UOU [y, PUR , ‘SU
#6 w25 o (9 o emgf2 (oo 0 € ot 6 su o o g e ey

. : ) . : . (%)AD
v L8l 6T vl 8¢S T8 1'+T - i
€ro €L°0 9Tl 86't ¢ LLO 18°€018I 9¢l 05 1T d
IBATIND) %
sult’0 LH6'T Mg 5879 LS5°€ <0880 ,.88°6£599 s uonesydde rerjo
e x (g¥
w970 L6E1 A 876 RZxs LTSl LSULELLS Ll ‘¥ reAnn)
- . . . . . . hovﬁcﬁu
10 €L°0 PIL 10°€ 9’1 Sy 9t'8950% | 9 uoneoyddereiog
w7 e
. ) . . ) ) ) uonearddererjo,
e LSEEL L.LOEO LLFOPT LLCE0F WET LO'SOETIEL 3 b Che™
$$°0 61°¢ £9°S SE'E 6£°0 206 PIITPLOE 4 =s| uoneorjdoy
HHA
yued / paog (e 33) e VINd ALL 01g (e 3%)
#ev 1ySaam Juepd [ejo, G Comp (55¢) il PIRIA ureas) P
(0 e
60 quev <f 5 S0 o Hew ¢6¢ q ORI T 1A T T for FoTste gev €1e5” A'O'S
(e oo sl

saaenbs ueay

S)IEA) PAIPN)S UO S)[NSII IIUBLIEA JO SISA[EUY — [ I[(E [, pINUuo))
[Cjoe <ré[ |- AR oxlw §FRe oo obfc K

e &3 (L5 @l S A5 (595 2 adllae )3 (pinen
(Bauder, 2003) 2oL o ialS YU slad Slas 3 4l

(Y Jada) ol las iul38l asys YY/OF sald 4 Caws

adspo 3 (Bl slone )3 5 cudamd b8, )

R M2)d (ppeS
(a1 +) anaily
Y Jods) oy lis ials as )

oS

P8I x (bl Jolo oy Jolize I (1Sl duslie uls (e

A/0Y) sald 4y Coms 45 Lol Cavddy

FIVY (7

9y o )d oy piidy 45 0 Lo calisee

48 sl Cwddny (dao)d WWITY) (Siamy dsye )d (b Jslre

).)9 L5 d—i\j ).)



Vo 02309599 oS Cuigif WA 53 SS9 (oS Olio 1 9l (Ghio ) polie Bl Jolo (loj i1

axdllao 3,90 o g W g OIS U il Jolome CBliSee (sl ; Ol 1 Sl dnng o - Jgu
Table 2- Means comparison of nano Super Plus application times effects on studied traits

syl dad sl

et it Jgb Sl Jsb Fertile tiller ~ Tiller number s Jsb
Treatment Panicle length (cm)  Peduncle length (cm) (No m?) (Nom?) Plant height (cm)
i 2 il gle 731 A 12.67 A 14728 2218 A 7251 A
Tillering
ESIE T _w"’le,J%’“ 7.08 B 11.65 B 1.88 A 2519 A 72.64 A
Booting
@il @EJM 7.17 AB 1191 B 1.86 A 2.545A 7344 A
Seed filling
cribslone pac 7.00 B 1154 B 1537b 1.918 B 68.69 B
No-Spraying
LSD 5% 0.2106 0.3985 0.1497 0.2532 1.043
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Means in each column, followed by similar letter are not significantly different at P <0.05
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Continued Table 2- Means comparison of nano Super Plus application times effects on studied traits

sos Straw weight (kg m?) o5 ;s Aigh 43 c\.fla 059 Mww )..: c\slalal.w . aodis Slaxs i
Treatment Seed / panicle (g) Grain /spike Spikeletes number (m?)
R 2 sl 2.85 A 127 A 33.88 A 1458 A
Tillering
(0P Al Jglee 3.03 A 119 B 31.94 B 1432 A
Booting
szl )3 ol Jolone 313 A 118 B 3212 B 1438 A
Seed filling
"\Tbéjgm _‘Ms 254 B 1.00 C 2733 C 1358 B
0-Spraying
LSD 5% 0.2798 0.0557 1.202 0.2948

L)l () iz BB o yd iy Jloin ] prdass )0 wiid aldie By > ()b &S ol (1 Slo
Means in each column, followed by similar letter are not significantly different at P <0.05
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Continued Table 2- Means comparison of nano Super Plus application times effects on studied traits

. . . . £y ) . .
o s y9oeb U 59y dlae Total ? |;.J:tk\j\7:i ht Agr S5 50 &b (39
Treatment DHE (Day) (ﬁg m?) g Seed weight / plant (g m?)
A et 127.80 A 466 A 181 A
Tillering
(2305 S slne 126.70 A 483 A 181 A
Booting
ot 12470 B 4917 A 179 A
Seed filling
S dsbe pas 127 A 3.828 B 1.30 B
No-Spraying
LSD 5% 1.282 0.4026 0.1848

WLl (o gime BB o pd gy o] s 50 M il By > (glyld &5 b, SSlio
Means in each column, followed by similar letter are not significantly different at P < 0.05
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Continued Table 2- Means comparison of nano Super Plus application times effects on studied traits

sl Grain yield (kg ha') ails s,Shes 09922 2253 B2 035 DMA (Day) s, U 5o, Slass
Treatment Pro (%) TKW (g)
S 2 sl 2014 A 1085 A 32.06 B 153.70 A
Tillering
i e 2065 A 1058 AB 3220 A 152.70 A
Booting
s )3 (ol Jolone 1547 AB 10.58 AB 3350 A 152.90 A
Seed filling
et 1067 B 1050 B 3172 B 151.90 B
No-Spraying
LSD 5% 529.7 0.3486 0.5294 0.8175
)l () iz BB o )d iy Jloin ] prdass )d dii a)ldie By > gh)b &5 ol (1 Slo
Means in each column, followed by similar letter are not significantly different at P < 0.05
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Dendrogram using Ward Linkage
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Figure 1- Dendrogram durum wheat lines based on traits, protein percentage and yield
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Introduction

Durum wheat (Triticum turgidum var.durum) because of the high protein content compared to other grain
products plays a major role in providing the protein needed by humans. Different crop varieties have different
performance potential even a figure from region to region does not have the same performance. Nano slow and
controlled release fertilizers because of root elements in a good area, have high efficiency. In Iran, 300 to 400
tons of durum wheat annually produced which 60% is recoverable for production of pasta and other domestic
needs is imported. Per capita consumption of pasta in the country is 5 kg per year (about one quarter of Europe)
and with regard to nutrients such as gluten and beta-carotene in pasta and very low losses, it is necessary to
increase the amount of its consumption. For this purpose, the government has taken incentive policies such as
higher rates order of durum wheat (about 6%) compared to bread wheat and prizes export to exporters of this
product, to increase its production and exports. This study aimed to evaluate the effect of foliar application time
of Nano-chelate Super Plus on yield and its components and protein content in durum wheat varieties in
Parsabad Moghan area was conducted.

Materials and Methods

The study was conducted as the form of randomly split-plot based on randomized complete block design with
three replications. Treatments include the application of Nano-chelate fertilizer Super Plus (Biozar) with a
concentration of two per thousand in four levels, (tilling, flowering, seed and control (no application)) as the
main factor and cultivars of durum wheat lines operating in 18 level as were minor. Studied traits including plant
height, number of tillers and fertile tillers, peduncle length, ear length, number of spikelets, number of seeds per
plant, grain weight, straw weight, total seed weight per plant, total plant weight, number of days to heading, days
to maturity, grain weight, protein content and seed yield. Each plot area of 2.7 square meters (6 lines with a
length of 6 m and 20 cm spacing) and a total area of 6 square meters plot was harvested. The company proposed
application of Biozar at the dose of 2 per thousand, according to the desired level, calculated and prepared and
was sprayed every step of the treatments in question. At each plot also a sample of 1.5 kg of grain was sent to the
laboratory to determine protein content of each sample. Finally, the obtained data collected using the SPSS and
MSTAT-C statistical analysis soft wares for analysis of variance, and Interaction between treatments and figures
and data clustering was performed and the results were presented.

Results and Discussion

Results showed that the highest grain yield obtained from spray at tilling stage in L16 (2948 kg ha™)
compared to the control group (771.70 kg ha™) by 228.01%.Comparition of the interaction of means showed that
the hiqhest grain yield in the spray at tilling stage L16 (2948 kg ha™) as compared to the control group (771.70
kg ha™) 282.01% increase. Results of mean comparisons of the timing of application x figures also showed the
highest protein content in line L5 and the spray at tilling stage (12.23 %) as compared to control 23.54% increase
.The lowest percentage of protein in the DEHDASHT and spraying at the seed (9.10%) respectively compared to
control (9.53%) 4.73% decreased. So, it seems that the use of Nano-chelate Super plus ZFM (zinc, iron,
manganese) which contains micro elements, amino acids as nitrogen source and as a powerful antioxidant
ascorbic acid can be very effective to increasing yield and its components and also the protein content of durum
wheat in dry land.
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Conclusions

Nano-chelated Super Plus foliar application increased grain yield and yield components of durum wheat.
According to the results the most appropriate timing of application of Super Plus for Durum Wheat was at the
time of tillering and among the highest protein content and yield showed in the tillering stage to arrange in lines
L5 (12.23 %) and L16 (2948 kg) respectively. Repeating this study for few years of research as well as in other
areas could also be useful in confirming the results.
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