[ Downloaded from agrobreedjournal.ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1392.15.3.5.7 ]

v'd‘ﬁ,'é‘)}fﬁhd’.‘”"
\ray }g_lz & oyl q@hé}slg' VES

Ob PSS 195 95 Sl 9 418 5 o (I8 polis 9 (i g3 (b Johoxo S
Effect of foliar application of Putrescine and nutrient elements on grain yield
and quality of two bread wheat cultivars

oo 15 Jlie 5 e Olony ¢ (S3lae Sl o o

ol

Olpl (£ fshdqu.our.xf‘.j,,:;%S}dlasﬁwﬂ&lbﬂu}w;ﬁgsg sl S1ATAY . onlae . £ § (s oD o of SOos
JEY-r1) (Y)Vo

9IS 3y fhoe 1y b pan o (21 yole (S p s g ol (b (T SHhdglw S bl gt 4 SalodT e
a0 gl Ol yar g SIS (65 79LES" oAKEIS Slkiod 42330 30 I AT aly3 Jlo 33 OB pAF o33 88 s
PASE v5) 3 Jold Lol Sl 5 .ab plowil ;S sle b Dol ol GBS gl 41 9 oad 8,5 Sl O &b Uyge
] J 150 33 Oodgn § 2 g T (b (T2 (B Jglom Do & (AT 40 (£ GO 5 9 skl 5 Ol
(981 s ghnily qio 3) (53 40y + (Gt 9 (G| 150 38 ol § aud (( iVl O 25 oo 3) (55 4oy + (el 9
) B yan o5 polis (moge o 3) (S 4 4> 30 33 (Lt dial sl b 0 D7) Gk 25 polis (T 0 (SBb Jotno
Jadome 457 318 Ol s . Wiog (2108 polie Jglaio D pan) aali 9 (19k 19 auo 31) (F5 4oy Ao 50 38 (O go (T
20 381 5 slcwl By 38 w030 AN/Y 9 Ul yo B 38 A IO AMA Ol e 1 4518 & Shos gl 1 Easly o g3 5 0 (ML
28 L 5§ 9 (o 2 (Wb Jokomo 58 4310 0 JShos g gl (A8 T WAL Hlog b S A1 459 9 Al O a0 Ko (ST
Sl 58 5 ,hos Hlie oy soS” 9 (LU )3 P o™ 110+ 9 11ARL) il 9 O o 183 90 i 41 (I 4omiy + (T Do
204518 Ousl g §50090 Joab w9 yuda T Sty (S H £ Tl 1o VA L ) Sliwl 9 Of yor B 50 wals
29 1o (9 087 9 59 OFIA 9 201 Y i i 4 sl § O o BT 33 (5 oy + (ST ol 23 (oS8 (5 (Sl Jglbowo
aomy + (T lowd 33 a9 (5 g b Jglome D oulin (593 TY/T 9 /1 (i 5 4) sl § Of o pB,1 33 LS loss
Slio b 610 3 ;Ko ( 3I0é yobic 5y (o Jolomo S slow (oolod 33 .l ABLE 4 i 13 & p gl P19 (p3 il ()
9 Sl (o 2t 0 gk 9O dliow ST 9 41D 1 3 939 (S g ALl (Alw 0 deliuw ST ¢ dlows 3O &l Sluws
0395 Job mIPl oz 2 & 3 yor Job il Bl Sl (108 polie 9 T 9 (L ghR0 47 iy (0 S 41D 0 e
Sl oAl 410 8 Khos o181 Calg 0 9 410 Fi0 Al g

O g0 9 5 g b 198 (b1D Ll (1D QU 3 St gw (Cp F g3 (2 1SS (Sdvollg

A5l g Il 0 )5 ] gl IS 4al DLl 51 g Seine e ] WAYE/D Lk )l WWAVVOIIL 5 s
3aal Ol e dogd ol (655518 0aSliils iyl gulid )87 (g goeitils )
(p-hassibi@scu.ac.ir 1oy mS ) (oS 43180) (U1l S Mol 5 ol ke ozl 3ie) Slgal O oo g oty (655 5LaS” 0uSiiils L skeul =¥

Ol 5 55 Ol DU Jadm oy a0 ol IS

Yev


https://dor.isc.ac/dor/20.1001.1.15625540.1392.15.3.5.7
https://agrobreedjournal.ir/article-1-57-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1392.15.3.5.7 ]

WWAY Sl o osle coas 3l dl 00l (o1 p ke el

s LT o blis Eel dad S50 &b ys
s 4 ST S 53 058 o gilAnST Glac T
3 Sl sl Gu_es T 5uwT$g
.(Groppa and Benavides, 2008) ! J ghos 4z Al
Sl s Sl S ST 1B 3l 50 (ol 52
role alin palin 4 e B SIS oS 5L el
3 gt 1t omlin gy Ly o 55 OLS 4 Gikae
Gy polie STl el 0blE 5 Slae
oS slaatyy g odd Lt LS slacSTLs )
il gas STl S AT 35 o 3
3 obod Ol gos = (Cakmak., 2008)
(AT 55 3508 (E U e Sl ST (S5
L La0T & QLS o s 5 s 3k 315 jolie anl 3
¢S .(Ronaghi et al., 2002) J_as s sl S
23O s oS jolie Chle (L1l vge S8,
OLalS 5k s Ly 5 (2335 S cals
il 5 Ol Lw (Cakmak, 2002) ol
as s S J'"v)\)f (Sarandon and Gianibelli, 1990)
oS s 3 e ol Bl Sl 055 25 (5 o e
(Ao ;3 90 ) S5 dsm 3, Shes 5 (U5 FY)
O e o 53 5 b a5yl S
oS L s Sl iy adsl ol e 3 05525 i
odd axlge 059,00 35S L iy o s gl o
Ol 5 Sl as Ll i 09 4 53
OLLSes 5 pddlie sl palS” asls 05,
sla iy o)l s (Abdolsalam er al., 1994 )
(S35 O e oS obie jlasliul b aLS 4 dis
ole ol (8 5 B e i 3 S S s 5 5K
Sl o 035w Jlas L s (S B e I i
ot 58 g )3 3 Shas (sl 5 3, Shes )3
St oS 55 550 polis plebol s 55 jate
b&szjwjbdlbb‘wcdﬁjbw
Dl s 4 69y 35S gesls Jall, C.uf«sl;
Al o3 sk 53 a8 a5k e sl o)Ll slay

YEA

400

WOlgz 53 (olandglas ST Cuad 0953055, il
Sl 2T (STl 5 0oy bl &5 0
PP | BT g e e EWRVRES SP I o
Lt GISe ¢ g lads glas S SLETL “a)s
£dx 58 - e O cale s Loy Ll &
B S e ol g e 255 S
2 o s o 20T (Jases Sl ks 5 olaid
5o B A sl S S L
(el 0l ke s 5 58 O yae Glluag

.(Malakuti and Lotfolahi, 1999) 4 s
S s e G20 o LT
OLalS (e 5 S5 e J>l e
ﬂ},l_wmijduﬂ):u&:ﬁ&x)l:ui_&
ails 50 gm e 8 s i3Sy (il
(Liu etal., 2006) diwr 5 3o Jshoo 53 50U

(T ) ren el Jold Lo Ty 0 5 o
i 5 91 20T Sl ey 5 (e T 13) (n
33 el 5 e el i Bl (T (63)
sy S i 5l Cmiles s lalté 5l o blis
o> g ol 53 (6o sh A5 b s 4T (slad
ST ST 5 (Liu etal, 2006) Sl sl
LaoT 5558 (s aodas 5ib & bageeT
ST sty 3LaSTL Gl — aS cul by
Lad o Ol 5lge 4 36 5 ST e fos
e 9 o laosls gl s s ol L s
3309, L;L"O:"Tg;i @\MlgﬁT S Sy >
S 5 opl a)lee o 53 ol sl T s
b A 5 rmed Sl Al SilanST, Ol e
L;l_AJl_ii:\) a.,\_:.A:uLALf 9 Ql.\:_wf\dﬁT Ol g
Groppa and Benavides, ) dSled & 5 e 5137
Lo odd Gloddl gl 5t s e oy 0L (2008
S 5 it pmal 5l K5 slad 58350


https://dor.isc.ac/dor/20.1001.1.15625540.1392.15.3.5.7
https://agrobreedjournal.ir/article-1-57-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1392.15.3.5.7 ]

oSS Loy 4ls Os s a5 L 8 s S 03l
055 2alS o5l o &l 055 2ol 5053 cpl O
AL s 0L sl B i 1 s s
59 ,elS el LS e als OUl o Sue Jab
|y selie mls 55 (Castro er al ., 2007) Ol LS
3 505 AIF
AT Ol 035 Vb s 4 55287 Gble 15155
,q;duﬂ,ﬂquQW‘Su
Ghls Gble sl (sLacSLs 3y b o IS
Jds o Lel e ol g ol 3 emlin yyolae
3 gd oo I Hls oT o WS O g Rt
A 3 s Sl 2SNy (Sedri and Malakuti, 1999)
soul I Lagdine 5y 5 Haus O 55 Ll 5
Ol mole ol (5 2 B e L ol ol i od
dﬁ.wswl)fgsﬂjmjwj
23 Gde jy pobie Sl (gl 5 b Clda Ll 8
Sla STy 53 9 il oV U #/0 aydnl 03 gdoes
Sgdome Sl 4y bagdie iy 5 phed ol YL 4L
Aed L5 p3lie 3 g L aS sy 0 a4y 50
OT i (sl lin Lyl 3 (Ol g5 oSl
o Lol pote ol (5 (B Jlous 5 o oal b
i s dal g $ST I LT Gl S g
b5 ole (B sbs ST s p Sua L sl
(b Slo gast (5 5 (S5 S ]
..LaT).siﬁ-\gvxfrj)}.saﬁwkg\k\}:ﬁw

b 9 3 3lge

ae 50 53 WAL ely5 dlu s SiuleT ol

O yar o ol (65,588 oS il Sl
AAES VY 5z, TY GUae o, 3 als il
5 G AP gam n FA Sl g b 5 s
Sl S b D)o bys maw 51 2 YY £l
ol sl slacS s Lasl el ss, =
C“‘-'f o1 sl Jole s plmil 1SS Sl o

----- Me pole 5 e f g (S dsles S

AR

"

Bl (6w g 5l o Sl Lvazey (ol (Sl 5 (shs)
S i gy ABy 095 b g 63 gad eslinal Lo
u:ALch_».uljjsu\asj_iw@%ﬂjaﬁeM
=% 3 55N (Rangel and Graham, 1995) L
4S 455 505 iyl S (Malakuti and Gheibi, 1999)
0555 L ol et (S35 e (5 (5l s
Il s 5, Sl 1531 el oy 5 i
OS5 ek s ¢J_'f4_il:)> S9) Ol e
Sleslatwl aS” Ws S0l (Yilmaz et al., 1997)
Sy oW O me e s g,
shadaSa 6 Ol jn a1y S 4l 3 Shes g5 &
a0l 53 e ol Cble aSL o e il
5 5 Ol Bles Slidos s b o 131
a_S sls 9z (Hemantaranjan and Grag, 1988)
SAns la me Sl o ge (595 5 R T e
P8 ls Hl5m 055 5 ab g sb cmpe e s ab s
ol o e 5155 aST s gal el Oliies oyl A
S13 s 5 el e da g S S i wle
S 05 Lalhdm s S SRl L b o ool 3
g0 g adl folel s 5 Ak e s Al sldas g als
5 Dl (Sl o s e 4l > Shas )5
Als g Ol e (695 3 e b &S ol 03l OLES
GoId (e ol el ab g 5o ails sl cailsyl e O
5 515 (Evans and Wardlaw, 1976) sl e
éﬁi 3 (Zajonc and Borchmann, 1987) s,
e 51 e e slis 31 SIS 2l T
5 p '(L;j)(c)%j@ﬁ)dbﬂ
:JSL.J—@L;J}J’MJ:\: Ol @L"J..U.s;w)j
Uil s e il Aoy A BF 1y 4l
o3 oS Sl S B LasT il s OY g 5 Shes
g s S - P> g A3 YALY
f+ L0 ials (Jalal-Kamali and Duveiller, 2008)
leﬁRdbL;ﬁ)s\)fAfu\::)Swéu):
e 35S g 585 > 4 Ol 55 ahor

Y,



https://dor.isc.ac/dor/20.1001.1.15625540.1392.15.3.5.7
https://agrobreedjournal.ir/article-1-57-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1392.15.3.5.7 ]

WWAY Sl o osle coas 3l dl 00l (o1 p ke el

D3, 0 S ASNFr 5 Lalls ol 0 85 1STFA
33 S s eslial S s (a0 dw 3) L2l
CiS sy A L;\)bg:);jb..,\.iclqd\ob)ﬂ\?
Sy Ao g 03 50 o e St S ls 4
e slacide s 3 S plnil LT sl
o2l U (55 (o3 J gome ol ol > S 50
s ol oL e 5 (s iy il
ol g )l Y 5V yd e S Sl
JENC U RS FPE NS SO K USPRA] L
53 @15 sl (Ao y5 VY Cusby L) wils 5 Shas e
ki 55 dmlin sl cali 55 &l sldw ¢ aslin
oL ey Hla 05 a3 i Sl
:wdwlwgé&jjﬁa&¢wbﬁ
ils OAé ;e (Papakosta and Gagianas, 1991)
L 13 0 5 3m 09 ¢ oot a3l aslizal
«(Gebeyehou et al., 2002) J—o! i 4w 3| o3l
Sy awnlis 5 (JIUST gy 5l eslawnl L) 59 5 Ol 5ue
Sl Jlos 5 4 520 . Lds (5,8 051l «(Shlegl, 1986)
5SPSS s MSTATC sLa, i3l p 3 5l aslizul L ol
&y 5o Excel | ;3! ff;j‘ oslat ! L L yls gl )

s g

o 9 @b

J1m 03 e 5 s (Bl e 65l DL ol
55 53 il 3 Slas 131 el ) a4 teT
a3 AV Skl 035 55 5 Lo 53 MIAOI e 4 Ol o
als s js als J_}._ilaﬁ s u—u—:‘»{ -‘*—i’Jf
A odalis

o At (s SLa S0 e oLl
S e e by Sl et
Sl 5 0o o5l 53 (35 iy + 2D 5
s(Qald g s o s FF/F 5 FY/Y s 5 )
ol odalive dals Hlas 55 OT Hldds op zaS

Q‘ﬁé))&@fﬂ)é@b‘@d%

Yo

Seslimal b ALE 4 dis g5 Jule 5 Glial 5 Ol az)
(o y39) o ol ( 5 5l Jpdoes sl les
s (eoys /0L 2 55 e 8 e 00) 0 s
iV S5 e 5 Y g0 e ESG e 5 sy el
i T al o 53 (15,47 STOLLER &S & cslo
5t e o Ay ¢ T
5 A+ Gl e s (T ke 5
0335 S o—e 45 (55 Jsial ae 5N)
el ST (s )3 TV) ST b (s y5 W)
52T (o33 0 /0Y) Gums ((0/01) (33 VA)
DA gn (dy3 /4 )) 5 Ka (Umys 2/ Y)
s ST sl (deoys 2 /0Y) 65y (deoys o /0 0Y)
(xS ol (ST g &St osle 43 Aoy ¥ Ol e
€ A lapels s 5 o500 el Sl (o o
ol IS 5, S ole S 5k Joloes B E
(53 #) 03375 S some (DS el ol L
(A3 9) 6y (d )3 F) K (o ys B) ool
= (e 53 V/0) o e (e 53 V/0) e
IS (3 V) B g0 (A3 +/A)
dony o o 53 i(2d 53 0 8 Ja O L Ao ys 0/0 )
hra s obie (b Jpdous (fn s pte 5D (5
o (e 3 ¥) s (Up )5 F) (55, Julis
SNENPCEVSINC W WA STV Y gpu VATRE)
e IS (o y3 1Y L ) g3 0,8 e ¥er)
amy a0 53 (Ao )3 F) (65, OIS 5 (Asys 0 /Y)
ot Jslitie 0o nan) dals (sl 556 pe 5D S
o e P Comlas R laST ) din g (10
Coldea ANV Jslaa pH ¢ oy (o053 8l (511
0¥ ST slge 5 20 p pten) 5 SV S S
¥V T Jldae oS 4y o bl o 5 35 dao s
2305 ARV K g0 S S 50,8
Sl 5 p S AS 550 8 Jon /P (55550 8 S
Dl 35 o a0 5 bl 2 olS (M2 S el
(A i 0 FAS A Sl Ok g (55508


https://dor.isc.ac/dor/20.1001.1.15625540.1392.15.3.5.7
https://agrobreedjournal.ir/article-1-57-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1392.15.3.5.7 ]

Ol oz o3y b o als 59 5 Oljoe 0 i
L ol J e 5 (Mol 4y ol Ao p3 ¥Y)
OT Jhe on a8 5 () iy + () (o
ls awlis Hldae o i 59 dald Hlad 4 by
O oz 085 53 (5 dmy  (2al) gy 4 st o
20T Sl o 28 5 (5 1 p S (e FYY/Y)
(Y Jsds) T Sy dales Lo
D3 A al OAS S ge0)sd Hldae op e
Lol 53 Gy YOIV 5 OV/A) Ol ez 5 Jlusl o3,
e o a8 5 () amiy + ) G sy
Sl 28l 5 Gy ¥ /) Ol e dald Hlas s 0T
s Ol e o i 3 S odalie (Gg,y YV/)
jo\,g,?r_;u;(wﬁpfgf\fo/\m;ou
Lobas 5o sleal 085 53 Gy 0o p—fgl:ﬂ\*?/‘w
23 0T e (0 208" 5 (G5 iy + (5 T) (st
STPE (’J—?gr‘:‘*\”)d‘;—“’: dald e
13 039 Ol i L9y gy o (Y gda) Ad odaline
)343\:0)3;)1]42-‘.5)):6;\:&&6&41?)'\&
VP 3 (5 amy + (5l S b (Bl sl
3 i Lajled w5 a8 51 ey 5,
Jdos (sLajles plo )3 (65 4w 5305 (e OY)
PR PN RIS NI TS o AL
So13 pdisad ez o .J.L.SJfoMum &I O Hldae
Slasles olad 55 413 055 (AUE I oy 55, 0F)
s I 505 als 1 iy (5 8 J s
e ey 31 (G5 iy ) 5 S
O JS8) 350 51355 5 (691 53 2 5 Jon O1AY)
:\:Qw)u\rj))sdbojjJJ))QIJ.,“&‘”&L“)')\
Wl 059 Hlde oy ides (6,15 1 4 50l pd ol 534S
BVNV) 357 () o 53y (38 o e
o122 4550 g S| oy (4T g 4 53 0 8 s
o) a8 sl 5l s yles elad s &ils 09 Ly,
a0l e S b b e 5 g Sl 03 SRl B

(Y S8

----- Me pole 5 e f g (S dsles S

Yo

"

L 5k d e 53 9 (apm e 53 e PYY/V)
raS 5 (S5 Ay + (el o 0) e S
O s e T Gy dals L 55 0T Sl de
b d ey 5 bl rjjj.sbgf;wﬁ PHERIREY)
5 ey + sl e 93 55 e
23 0T Hliie 2S5 (Aol 4 Cand Loy YY/F)
L Slas 5o akiw 53 s sldws o el S dalis LS
Sl 5 Ol ez 055 53 (G sy + (msT) o s,
il 3l (Aald 4 S Ao )5 OO/A 9 00/Y 5 5 &)
b edalie dals e 55 OT e o a8 5 Z3L
5 Ol 055 53 b 53 50k i Sla o 2
Jgdoen 53 5 (Am )3 VV/7 5 W/F s 5 as) Sl
3 0 amyt el e e 3 e Ly (5L
op S s edalie dals Hles 53 OT Hldie op zeS
23 bl 5 Ol ez 085 4 b gy e 5 9L aoplin sl
5 ) (G5 sy gmel) G gy (S sl
Sl 3 5oL amli sl o i 5 (VY 5 V)
038 ol 73 oy s A adaline (F/Y) Hlewl dals
) bl 5 Ol ez 085 53 dald g Lo s Sl e
L b dsdoee 5o 5 (Ao s YR/ SY¥V 5 5
s 158 855 on S 5 (G5 a4 GEe D e i
5, Shee o i (Vo) deT Sty dals [l s
23 (S5 oy ) o S Lol 55 655 )
H,,;,(,uﬁ»,g(,;,_g*m%),k_m\r_;,
e o 2aS 5 GLSa 3 0 8 ST YVAY ) O e
o133 o it (Y gdr) b odalie dali jlas ) o
iy + D) e S sled 4 by e 5 b
OT Hlde op 2S5 Gy YV/8) Sl =52 (55
5 Gy V) el (35 Aali s & bogy e
Sl o851 dals e 53 sutres JUS g 20
roaS 5 (Ao ys /Y 5 e 53 V) 5 ) Ol e
23 () ams + gmaw) o 5 sled 53 OT I
(.x_..ap?/\‘,f/‘\%._g;‘a_f),\:_m\,o\j_qr_s)

A odaline


https://dor.isc.ac/dor/20.1001.1.15625540.1392.15.3.5.7
https://agrobreedjournal.ir/article-1-57-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1392.15.3.5.7 ]

WWAY Sl o osle coas 3l dl 00l (o1 p ke el

Sl By (6 el HliE ('.«-wt'i s (hias o Cowd
Lol Laasjg) 0Ad an 5 5L 5o (de S8 5 s o0
3058 613 a0k SRIP Gk 5l 2 O e S
ol Pl s sladdls sy il el 4 o
.(Brighenti and Castro, 2008) 3 35 s 45l3 5 Shes

bl b 5 (o550 SNl 5 & s i
s addyi b Ol el S eyt
= ety JolSS 5 i) el ) glacens
@3lse JUasl 5 SIS 53 i o2 5 e s
Ll oo &S5 0lE 5wl 5 eud asles

5 ¢S )55 (Koocheki and Sarmadnia, 2003)
3 ,2a U (Fredrick and Camperato, 1994) sl ,..(S"
Yot 45 055 57 25158 oS 53 055,55 555
Ll L Ol ud o A e 0uld Ooslas
Sos b ymole jlosliul 5 oo sl
SRl 5 s Ol (S ples 15l el
S 2l Ao 3 b a s g0 O oe
B 1y S il sl (55T ol s el
Ll odiias DL a8 Ui als O3 o 5 4dls
)l Je sl e 5 25 4 S Jans
slsh s SIS e B S b

(Mashiringwani 1992)

Lo ol (k45 ey o 5 a3 ls nllas
bt O gl denST s Hlge 5 S8 2T ool
LS s 35l olT bl g jmals 5 L
\_Ad}l.wdfj_ajé_,l.ww.rj‘)w;csﬂf}l?
.A_j}:)\uw_.aTsL_g._dlc:”TJ_A;ug._uw
503,568 o 55 s e el o3Y lag 5T
dsb ol el g ods oS (6 55 b sl
.A.S:qu._au\::j_iwju\souﬁ;}ﬁojjs
DS 5 S5 T mls Lpdsn ol
345 Sasllas (Bregoli et al., 2002)
Q:_gsi‘}ll_gé*_..fud:b olis d‘.\iLe)'T@Lﬁ

e e sl O o e w b ails 5 Shes

and Schweppenhauser,

YoY

WS}

Lyl s Juab 0L epss5 sle S 51 56 A
oS s gdoe e Jol g5 g5 sl gl 5 T
Y SYP Rg - J uwc_l\ﬁ{.,x_-f;,&w
el 5l o 2 2leiul > (Radmehr, 1997) g,
@l s STl s 55 L8 s 4 oot paS
Ot a3 s Sl L 875 87 2015 515
OAd 1y o 03] Sl A3 Y8 4l YN 1l
2 0336555 3 0S5 (e AV 4 Ve Sl el
Sadls 0ad 5 olej e S 4 p STV Sl
a3 S Y Sty s, Shee 5 55, 4 55, FY
S b LS e e 3 0,8 WY g e
e 5 ey EalS el fuab OLL gl §
5 ObLl g 9 545 o0 ¢J_~§ Glacos 55 als 0ds
! 4o =5 (Viswanathan and Chopra, 2001) | ,; s>
(.J”J;fﬁ\,4\>ojjumL<}.u>;a,L.‘z\>)f
LgJ;:ag)):}d‘:QMﬁ@,wuzA\fl{@U}w
Al bad e cadls s o Sl talST L #Y
sl s T (K3 @I pole (B4 sl
Grb Sl adls Jia OAd o5 5 S e Rl 31
3550 05k pAS o1 53 &5 i 3 Ol e il
e aS Ay oo i a A lesT opl s b))
Josb iy Lol sa)pn Cdlab 5 LS5 )3 6,
i oSy IS S5 Lo 8 Ol s O
s I3 5ol T oy i ks S 5
SR Dl g G b ol Sl s 035 i ge oS il
L g sbsn onl ool 0337 @l 3 1y J uamms 3 Slas
(Wood et al., 1993) OIS 5355 SiolajT =L
5,5 eel (Marschner, 1995) ;i jle 5,15 Csllas
Sl 5 B Sl S5 e ol ) 5K S
35550 o s B op g 5l (g e 5 Sl IS
OLalE s asls 5, Shes 215530 )5 aie oml 51 g

el b 5T b 55 0T 28 b g o o 815
S ST ety o sllan o 35 L OLaLS


https://dor.isc.ac/dor/20.1001.1.15625540.1392.15.3.5.7
https://agrobreedjournal.ir/article-1-57-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1392.15.3.5.7 ]

~~~~~ SME polie 5 w5 g (3l Jglons I

@ pole 5 o S g Bl Jloe lasled o Glawl 5 O ez) (’4{ SPRE P Dlis (Kl anlia =) S

Table 1. Mean comparison of plant characteristics of wheat cultivars (Chamran and Star) in foliar application of Putrescine and nutrient treatments

4l 3 Sles Csls e ls 45 558 058
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Ol yaz (3% ot 32 7770 £ 43ef 6173 ¢ 2.4i 34.41j 12.6g 2.7bc 41.1e
Biominx Chamran
Ol yor (3% 555596 10360c Slabc 638.3a 2.8fg 36.6h 13.8cde 2.5def 43.6¢cd
Flower powerx Chamran
Ol o Aals 6290gh 38gh 616¢ 2.2j 24.2k 12.0h 3.1a 37.0g
Chamran control
BIC ST QU D Y 10130c 48bed 465.8d 3.2b 51.1b 15.2a 2.3ef 44.0c
Putrescine (Booting)x Star
Sl (3% (G5 aomy + (i) o s 11520ab 52abc 466d 3.4a 53.5a 15.4a 2.3f 46.6a
Putrescine (Booting & Tillering)x Star
(T 5871, sisls 7440f 41fg 427.8f 3.0d 46.3d 13.9cd 2.5def 40.9¢
Basfoliar active (Booting)x Star
Sl (3% (35w 5 (D) 581yl 8310e 44def 448.8¢ 3.1c 48.0c 14.4b 2.4ef 41.0e
Basfoliar active (Booting & Tillering)x Star
S 035 X a g 6600g 38gh 419.3g 2.9 43.3e 13.6de 2.8b 38.7f
Biominx Star
Sl (85 %5l 5550 9930c 48bcde 461.5d 3.1bc 48.1c 15.2a 2.3ef 42.8d
Flower powerx Star
Sl dals 6030h 36h 419¢g 2.8g 33.7j 13.6de 3.2a 36.7¢g

Star control

L, g yls sme sl M)D@JL»‘."CE.»J: Qﬁib Slaals Lo 0 505T bl s (s S 2in Co g le)\:asgih&;;l:.ao}u,ap
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Table 2. Mean comparison of plant characteristics of wheat cultivars (Chamran and Star) in foliar application of Putrescine and nutrient treatments

sdoma JUasl g

Remobilization 58 p 3, SKhas PSP 613 i 415 QLS Ly Jge 0y90 PRSP & i o plys
contribution Biological yield Protein Starch Effective grain filling period Grain filling rate Leaf area duration
Treatments il T slasles (%) (kg.h™") (%) (mg.g™") (days) (mg.day™") (days)
Ol w3 5x (G2 T) o 5 5 53h 21350b 17.5a 374.0b 45.6b 143.5a 29.2de
Putrescine (Booting)x Chamran
Olyez ¢3,% (G5 4oty + (s T) o 5 3 5.0h 21920a 17.8a 432.8a 45.7b 145.1a 32.5¢
Putrescine (Booting & tillering)xChamran
Ol a8 % (g2 T) 5281 ) sy 6.4 f 19080d 15.3de 227.6h 42.9¢ 125.5b 24.9f
Basfoliar active (Booting) Chamran
Ol a3 ,3 (55 amiy 5 (e T) 53 | o) iy 6.4 f 19200d 15.7d 228.5h 43.9bc 120.6¢cd 27.6¢e
Basfoliar active(Booting&Tillering)x Chamran
Ol jozr (035X (o 2 7.4e 17960e 14.0fg 226.5h 33.0d 108.3g 22.5gh
Biominx Chamran
Ol % 53l 308 5.6gh 20300c 16.3¢c 339.9¢ 45.0b 106.3g 28.0e
Flower powerx Chamran
O e dald 9.2¢ 16480¢g 12.9h 178.3j 30.0e 91.271 21.8h
Chamran control
Sl 05,5% (G2 D) o 5 5, 6.9ef 20770c 16.8bc 298.3¢ 53.6a 126.9b 34.4b
Putrescine (Booting)x star
Sl 05 )% (G5 iy + 1) e 5 5y 6.2fg 22160a 17.0b 324.1d 53.8a 119.6d 37.6a
Putrescine (Booting & tillering)x Star
[QUE=IS PRNEL S PR Pv I 9.2c¢ 17950e 15.0¢ 220 h 44 .6bc 117.3de 27.8¢e
Basfoliar active (Booting)x Star
Sl (3% (G5 iy + G T) 528 ) sily 8.3d 18860 d 16.9b 237.8g 44.9b 124.3bc 30.3d
Basfoliar active (Booting & Tillering)x Star
Sl @35 X pen gy 10.2b 17290 £ 14.5¢f 210.21 44.1bc 110.1h 23.9fg
Biominx Star
BN PRSP H 6.9 ef 20490 ¢ 16.7bc 283.1f 53.4a 113.2ef 324c¢
Flower powerx Star
Sl dals 11.0a 16740fg 14.0g 146.7k 27.6f 101.6fg 19.0 1

Star control

[ DOR: 20.1001.1.15625540.1392.15.3.5.7 ]
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Fig. 2. Grain filling trend in wheat (cv. Star) in foliar application of Putrescine Fig. 1. Grain filling trend in wheat (cv. Chamran) in foliar application of Putrescine and
and nutrient treatments nutrient treatments
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Table 3. Correlation coefficients between plant characteristics in wheat cultivars (Chamran and Star) in foliar application of Putrescine and nutrient treatments

Plant characteristics S slis 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
M\;:Jﬁl‘u— 1
1- Grain yield
mp e e 0421 1
2- Spike.m™
elew sals 03167 07027 1
3- Grain.spikelet™
diw ey 0134 08157 0934 1
4- Grain.spike™
diw paden 0470 -0.538" 0.8907 0.8507 1
5- Spikelet.spike™
SoWaede.  -0.688"  0.009  -0.523"" -0.445" -0.6117 1
6- Nonfertile spikelets
S, Shs 09587 0218 05697 05397 0.6497 -0.7917 1
7- Biological Yield
ds im0z 09347 0333° 0353 0214 0442 -0.661" 0934 1
8- 1000 Grain weight
s Jil g -0.9237 20,639 -0.153 -0.160 -0.281" 0.662™ -0.832"" -0.863" 1
9- Remobilization contribution
il esls 09587 05337 0173 -0.015 03617 -0.622"° 0.8657 0.866 -0.947" 1
10- Harvest index
i 0.8817 04127 0.248 0.070  0.354" -0.656"" 0.871" 0.819" -0.828" 0.8257 1
11- Starch
oS5, 08007 0.095 05217 03757 0.6227 07197 0.8457  0.7477 -0.6997 0.734 0.774" 1
12- Protein
G304k Sameyss 05057 <0456 0.8447  0.7557  0.8817 -0.539"  0.758" 0483 -0.5387 0.3817 0349 0.585" 1
13-Effective grain filling period
dsoks s cenw 0633703557 0.076 0.013  0.193 -0.577" 0.664" 05697 -0.628" 0.616~ 0.635" 0.684" 0.181 1
14- Grain filling rate
o L Alugls 06827 0281 0.8027  0.7387 0.8317 -0.760" 0.8377 0.7217 -0.604 0.552" 0.550 0.7237 0.8197 03917 1

15- Leaf area duration
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Effect of foliar application of Putrescine and nutrient elements on grain yield

and quality of two bread wheat cultivars
Emadi, M. S.l, P. Hassibi’ and A. Azimi’

ABSTRACT

Emadi, M. S., P. Hassibi and A. Azimi. 2013. Effect of foliar application of Putrescine and nutrient elements on grain yield

and quality of two bread wheat cultivars. Iranian Journal of Crop Sciences. 15(3):247-261. (In Persian).

This experiment was conducted at research field of Shahid Chamran University in 2010 -2011 growing
season as split plot arrangement in randomized complete block design with four replications. Two bread wheat
cultivars (Chamran and Star) were assigned to main plots and plant nutrients including; foliar application of
Putrescine, boron, molybdenum in booting and tillering + booting stages (from the source of Nitrate Balancer),
phosphorus and potassium in booting and booting + tillering stages (from the source of Basfoliar active),
nutrients foliar application chelated by Glycin amino acid in the tillering stage (from the source of Biomin). B,
Fe, and Mo micronutrients in the tillering stage (from the source of Flower power), and control conditions
(without any foliar application of nutrients) were randomized in sub-plots. Results showed that foliar application
of Nitrate Balancer increased grain yield in Star and Chamran cultivars (88.8% and 91.1%, respectively), and
also increased yield components, starch, and protein content compared to control. The highest grain yield
belonged to Nitrate Balancer in the tillering + booting stages in Chamran and Star cultivars (11890 and 11520
kg.ha, respectively). The lowest grain yield measured was in the control conditions for Chamran and Star
cultivars (6290 and 6030 kg.ha™', respectively). The longest effective grain filling period (EFP) was observed in
the foliar application of Nitrate Balancer in the tillering + booting stages of Chamran and Star cultivars (45.7 and
53.8 days, respectively). The shortest EGFP was in the control treatment of cultivars (30.1 and 27.6 days, in
Chamran and Star, respectively). The highest leaf area duration (LAD) was obtained in the foliar application of
Nitrate Balancer in tillering + booting stages compared to control.. In all foliar application treatments, the grain
yield had positive and significant correlation with grains.pikelet”, spikelet.spike™, harvest index, grain weight,
and spike.m™. It can be concluded that Putrescine and nutrients application enhanced leaf area duration of flag

leaf, effective grain filling period and finally increased grain yield.

Key words: Boron, Grain filling rate, Molybdenum, Putrescine, Leaf area duration and Harvest index.
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