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pedgtlie y el Cude 6 ol Riegh
) 0397 9 SeilSh slasal il slaoul
(Martinis et al., 2016) ws,S" s ,155
B o S e dls ggy Gle
9 0% slesi i pae) wall b avslie jo el
Sl Gl (Geels (AL slxe pas
Jlow 5l pas Solear (O Jooz) ol ol
>y 0 Libdsle g yd Gl i poe
S5y Ol S5 51N Gl WY Siamy
RSCEIR - EEA Y G VR KR WO Vv
Ry eolS ()5 0,5 51 50 (0 Jga)
Solos ;0 s g als ol (e ieS
Sz S 0 (b Jglze g jd e i
dwolie jo g plp ¥ i0l580) LSQQC\.L:\.;.MJ L ool o
Hhdedoe pae g yd JleS i poe jles b
2 b dede g 55 e i pae g (el
L o sime OS] 0529 pag)  Siammy al> e
Hhdedoe pas g yh iy pae LS
Ol > o)l Syl Q.m] Olye a5
5 b dele 9 500 Jlad i poe slajles o
SOk pas (2odle b oolen Sjazs i
Sy J2le o Sibdede 5 50 e
pas g A Glew i o podlaw L ool
S poe Lo L awlas o 2ol al> 6
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el sty pogdle (uilgp Fimgm 5
39y ongn ypolie wile 6,500 else el
5 Sl ldlas aSs by oS oo ) 2
aS ols ol (Cakmak et al., 1989) I, Sen
el losl ozt (53, 25 Djgo o
St 5 Ll s secdy Jos 5wl oo L]
Olree Gl 39500 a2lga PESI b nig
oS 2SS 55 g, 08 Sl o ails sy
Gl o0l )5 wise azlse (g5, SgeaS L
.(Pourgholam et al., 2013)
Orfiie paS (&S sl b, o
RVUWI QRtor LS WERYN. W) B VOV R ¥ T | P
B (g9, 4 Sed el (Joo s 5 S8
Yang et al.,, 2011; Bharti et al., 2013; )
sel Olsee ial3l (Abdoli et al., 2014
Soo S 5 Sid dpl halS g SieSa]
Sl (2B 2,8 15 (o5, A St ol
Sohaiinl g oolyx hwgi paiS o SUg
odds y»,l;% (Javadi and Esfandiari, 2018)
2 Slsd ael cte SIS iz cnl
U paS CedsS 35 9 0ad 3k sla el
Ly Sal S o 55, i gly wldl
e SOl 5eS) el Cd BB g, )l
G5 lossai Glyis (S TS S
5 S sl (2B 08 L s Gliee
Javadi and ) col cals (i)l pasS 0 (g9,
(Esfandiari, 2018; Abdoli et al.,, 2014
Fowsm o slp o adsl Gltege s
@bly OlaS 5 Gl g oo e By junmsid
LS o 1) GransS ol Gz g sjlala,
S oo SS oS slasls 28, 4 g atils  Sal
Cude Sl mizmen  (Cakmak et al., 1989)

PS50 Spesnl sl liee G2alidl s,

05; LS.) 29 WRY Lg)‘észm g..:jLQ.: Gmo
O Jgoz) ad )5 sl

9% Hlesd s Hled slisal 4 (69, 4SS
T 08 Sl e el L Jele pas
Slad i pae Jled b awslie )0 ouls ol cole
S Gl el (cBL Jslxe pas 5 5
(O Jgaz) olo oylas

Al S oSl sl (utign Gliee
Ol 9 9y 4 Sid sl (Jgo S (S
slodele alox 35 5 (g9, 2l yobe
...\.2%“50 Sladds puiS wls oS ouilS s
Serte b WS o0 W (e wlul (il
Iy ool adgi paiS CodS oal oL sl sl )l
golie 5 bopaliyg Lsly cpl o aues sl
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&3, 9 (avadi and Esfandiari, 2018)
odls ,l;5 (Esfandiari and Abdoli, 2017)
]

G g PSS Sgn ool 4 4z gl
Al ye asle Ssslpeied sloanlp o aels
Dliad 5o e (8 S S8 p
sl JS25 5 emdlnS S sla STy
S sl adsl Gliase Olsea Gea-0l
Cdyon JEl g )S a2 o al laosul
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g Wl een Ole GRIBD G sk 09
Syl b sl wls o (65,8 el (glbond
Gl 9958 5 92 eS8 Sgd vl (25
Stakhova et al., 2000; Javadi and ) <ol ool
.(Esfandiari, 2018



Olg s 03, paiS (45 g (05 0,8das p (aold (2 )1 0,8 Sl 31— ()] Sen 5 () 55,55

\AT I

Sk o)lgen pais asile (Ygame oy 5o
O%‘P-%:S)‘)é)-t’imdy‘&fsﬁs‘*sd&
S el o)z )50 Sjlens ST )0 asllas
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«(Chen et al.,, 2011; Bharti et al., 2013)
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Gt SpaseS polie Sl BB Gl gk
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b sleyelly 2 el ()5 )8 6,185 S
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O E L ECH [ IE
QLS )3 BpaseS polie (lhe (IB 5
Sajjad et al., ) Gladiolus grandiflorus

Matricaria .2015; Hashish et al., 2015
Ocimum 4 (Ranjbar et al., 2014) recutita

oxls Lb,155 (Fallahi et al., 2018) basilicum
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Table 1- Soil analysis of the test site
.‘: 3 — g
25 7 S . - . 3 z:'; i ‘q‘% 3 1
g2 3 2 v 4 33 195 ] 309 ¢
— by —_— o = D N
"E 0 B 3 © s N - o X z E "og 33 a
5 < S 9
o o) ©) mg kg’ %) o S em
011 681 047 038 0-30

Loam 172 352 476 349 381

231 232 13.06 360

Mgy 03, poi5 3,8es 5 (god) Sloogas (5 (el (S p ol 9 Sopal iy Sl by a5 @l =Y Jgur
Table 2- Analysis of variance of yield components of wheat cv. Sirvan

Oyt @alio azyd el Aoulim s
S.0.V. 3 &g o & yXlos S5glgn & yKhos el pas s Wd}' Qﬁtﬁfol)(;OO
df Plant Grain Yield Biological Yield Harvest Index ¢ gseec()js
Height
Rep. I, 2 65.25M™ 272943.42™ 6848381.06™ 13™ 6.95"
’LM"’“"’ 1 54.86" 8523.78™ 25277891.03" 44.09™ 2.38™
Priming
e s
kol sloe s 48.97 841679.04 10102350.27 0.46 0.66
Error of main plots
e e 6 87457  1042239.23°  7184685.46™ 15.79" 43.49"
Spraying
el gl lod oy 6 40.45°  1484589.12™ 15203891.01*" 14.97" 9.94n
Priming*Spraying
3 glae s
oo s 24 15.05 245904.23 2838807.33 5.88 11.56
Error of sub plots
CV. (%) &l s o g 4.78 8.23 7.85 8.6 6.9
- s

Aoy SO g i Jleixl ok j0 Sl pixe gl s e NSl s 5 a4y

"s, *and **: non- significant and significant at 5 and 1% levels of probability, respectively
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Y Jgus alol
Table 2- Continued

axy®
ol s - b azy olows LG azy slaxs o pliexe cogb, gl
s’ qalin i 2% 39
- gg \C; > Number of Number of l;’r:t;; Zeleni Volume Moisture
" df fertile Tillers Infertile Tillers Number  of Bread Content
Rep. ,I,5 2 0.38" 0.11m 0.04ns 0.88m 838.7™ 0.42m
’LM"”" 1 0.22m 1.66" 0.01" 0.86" 4.02m 0.09m
Priming
lol gl 7 sl 2 0.05 0.08 003 064 197.1 0.13
Error of main plots
o2 st 6 0.76™ 0.51" 003" 476  180.6™  0.04™
Spraying
el gl lod oy 6 0.68" 0.03 003 286  571.8™  0.01™
Priming*Spraying
o= slo T slas 24 0.17 0.05 002 201 630.1 0.03
Error of sub plots
C.V. (%) &l pi gy 12.2 23.16 1.07 5.05 55 2.19

*k % g
9 ¢

Wo)s Sy gty Jliol malaw )8l pae g s e e ST s 5 4y
ms, *and ™ non- significant and significant at 5 and 1% levels of probability, respectively.

Y Jgus aalol
Table 2- Continued

Ol o5’ @b 440 PRI P ol cagby wis 895 ool o
S.OvV 8ol Degree of Green Moisture Zn Fe Mn
df Hardness Absorption
Rep. 1,55 2 1.88m 0.02" 0.01m 0.04"s 0.001m
. s 1
)L"“"’““ 0.21" 0.38" 0.021 1.01" 0.01™
Priming
slol sbe 5 s 0.21 0.38 0.07 0.07 0.001
Error of main plots
Sy ol 6 o o "
R 'fd’lm 0.98" 0.31 0.03" 0.77 0.01
Spraying
"Lﬂ - & 6
= _“‘J_’Jm . ’lM“’“ 2.38m 0.1 0.04" 0.48™ 0.01™
Priming*Spraying
5 - 5 24
=20 Gae S sl 1.16 0.06 0.02 0.04 0.001
Error of sub plots
C.V. (%) &l s <o o 2.19 0.38 8.22 20.68 45

Aoy Sy gty Jliol makaw jo ls g g lo gine e OS] ;.4:5)3'43:** 5* s

ns, " and **: non- significant and significant at 5 and 1% levels of probability, respectively.
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Table 2- Continued

Ol et @il o3l a0 S ygS] ! Soid s ©9) 4 Soriud ol (Jgo Cond
S.0.v df Ascorbic Acid Phytic Acid PA/Zn
Rep. 5,55 2 0.001" 0.52n 0.01m
. oa 1
sesiter 0.084" 3.39" 0.03"
Priming
. : 2
Shol slae ,s s 0.006 1.46 0.01
Error of main plots
= .\Lﬂ 6
e 0.002" 7.41" 1414
Spraying
- .o 6
gs“‘bJsi-"“ x )LMM 0.019™ 1.9 2.84™
Priming*Spraying
. o . 24
=20 gaey ks 0.003 05 0.006
Error of sub plots
C.V. (%) &l i o o 14.7 20.5 20.7

* % g

Boy0 S g iy Jliol ek )0 ls s gl s e WS s 4 - 5 ¢
ms, *and **: non- significant and significant at 5 and 1% levels of probability, respectively.

adllas 550 (ooly5 boyial)ly 5l (F iy el ()15 25 bl Dl S (Sils aslie - Jguar
Table 3- The effect of priming and foliar application of thiamine on some agronomical

characteristics
sl 195k 4y olass S 5e)gm o ySlos &ils o ,Slos <blo s
Height Fer.tilé &IIers Biological yield Yield Harvest
(cm) (kg.ha®) (kg.ha't) index (%)
Control wals 75.1¢ 3ud 184449 484.67¢ 26.320
Tillering 542 81.4ad 4 23166°%° 6414.17% 27.71P*
g Stemming as4sle 86.8% 3ud 226114¢ 6338.332¢ 28.06"
(=]
o= Spiking asals 82.64d 3.4 20833 5827.780c¢ 28.1b¢
} = Milking oo (g i 75.1¢ 2.3 210000 5309.45¢b 25.43¢de
PO
2, Z o .. .
Syl gjaniy 89.82 3.7%c 23666 7066.67° 29.78a¢
Tillering+Stemming
hoabit ey 8447 4.12 25944 6460.56% 24.86%
Tillering+Spiking
Control waLs 72.1¢ 3.5 217220 6152.782¢ 28.350¢
Tillering 54z 78.2bcd 3.4 203330 4956.67¢% 24.36°
Stemming asaile 84,2ab¢ 3.4c 184449 6132.22a0¢ 33.29°
;) 2 Spiking asals . 85.280c 4 216660 6569.17% 30.76
¥ E MilKing ¢y (g puis 77¢d 3.3c 207775 6073.332¢ 29.372
~ O
59,88kt 3y 77.8« 3.8 221110 6317.2230¢ 28.8%¢
Tillering+Stemming
h ottt ey 79.70d 3.2t 19750 5857.78bed 29.65%°

Tillering+Spiking

3, K085 b oSl yge3] Gl 0 Jleil mhaws 4o (gylel Bl 51 g )ls e B (gt 0 50 S By > b ol Silee
Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.
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Table 4- The effect of priming and foliar application of thiamine on some growth and yield
characteristics of wheat

5,1 cugh, i

: 415 515 59 29,40 4z Slass
;’tdug“ z’t"’ ﬁu,u: Weight of Number of Moisture absorption
udied treatments 1000 grains infertile tillers )
3; o2 NO priming ,lew yiws pus - 1.2+0.08 2 -
3 A 8E .
A = Priming ;Lo iy 0.8+0.07
i 3, Control sl 43.83+0.87° 1.47+0.112 65.05+0.13 2
S5
2 A g b g Tillering g jazey 50£0.89 2 0.66£0.09 © 65.13+0.07 @
2 3 =559
;a g gE - Stemming  »s4ste 49.5+1.06 1.2+0.19a 65.05+0.082
332258
i 43‘ ‘_g SE Spiking »saliuw 49.5+1.882 1.14+0.15 2 65.3+0.082
o
R MilKy o (g yos 49+1.37°2 120.1 b 65.23+0.16 *
Pl ¢ Siany 52.83+1.14°  0.680.09° 65.17+0.17 2
Tillering + Stemming
ol & ey 50+1.57 2 0.87+0.13 64.6+0.14 1

Tillering + Spiking
W, K085 b oSSl (yge3] Gl 70 Jleisl zrhas 4o (gylel Bl 51 (g)ls (e B (gt 0 50 LSl By > b ol Silee
Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.

S dnol oS98l sl 350 (58] (595 Olime 2 el ()15 0 )5 156 -0 Jgur
pasS ails (59, 4 Sid al (Jge
Table 5- The effect of exogenic application of thiamine on Zn, Fe, ascorbic acid, phytic acid
and Zn/Ph. Ratio on wheat grains

89 ool PR St ygSal ] Std sl sl (J 90 o
Zn Fe Mn Ascorbic Acid Phytic oy & Sud
(mg/kg) (mg/kg)  (mg/kg) (mM/g) acid Ph/Zn
(9/100 g)

Control sals;  1.46® 0.53¢ 0.89% 0.394 1.302° 0.0878"

Tillering gjaxy  1.31° 0.36f 0.83¢% 0.4244 2.3591 0.1768

4 o Stemming o»sale  1.5% 0.55¢ 0.92% 0.515*¢ 2.0699 0.1344¢

<z g Spiking asaliws  1.5% 0.56¢ 0.88¢¢ 0.4540d 2.958¢¢ 0.1982°

1) = MilKing o (g i 1.62 0.56¢ 0.91% 0.364¢ 2.655¢ 0.16370¢

3: 3 69548l Jjazy 178 1.45° 0.99% 0.364¢ 2.881% 0.16744
Tillering+Stemming

oaliuwr gjamy  1.67° 1.24%c 0.95%¢ 0.473%¢ 3.425 0.2017°
Tillering+Spiking

Control wals;  1.66° 1.01% 0.94%¢ 0.54% 0.554' 0.03289

Tillering Jjamy — 1.48% 0.81°% 0.99% 0.4850¢ 3.639° 0.24342

Stemming esasl,  1.65% 1.38° 0.94%¢ 0.4244 1.254" 0.0752"

1’ 2 Spiking moals .  1.697 0.75¢% 0.92% 0.533%® 3.225¢ 0.189

j g Milking o gt 1.55% 0.84¢% 0.81¢ 0.6242 1.985¢ 0.126¢

N o G9y48lut Siazmy  1.48% 0.6¢ 0.92% 0.515%°¢ 2.2419 0.1517¢¢
Tillering+Stemming

poaliwt Siamy  1.56% 2.022 1.012 0.485M 4.189% 0.2645%

Tillering+Spiking
3,10 K085 b Sl yge;] Gl 70 Jleil mhaws 4o (gylel Bl 51 55ls e B (gt 0 50 (LS By > b ol Sile
Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.
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Abstract

This experiment was conducted in the form of a split-plot design based on
randomized complete blocks in the research farm of Karaj Agriculture University of
Tehran at 2013 to 2014. The main plot was seed pre-treatment with thiamine including
as no seed pre-treatment (control), seed pre-treatment with 12.5 uM thiamine for 12
hours, and sub-plot was foliar application of thiamine in different growth stages
including: no spraying (control), tillering, stemming, spiking, milking, tillering with
stemming, tillering with spiking. The results showed that seed yield in most of the
studied treatments increased significantly due to the exogenous application of thiamine
compared to the control (No pre-treatment and no spraying of thiamine). That can be
caused by improvement of parameters such as the number of fertile tillers, the number
of infertile tillers and the weight of 1000 grains. But exogenous application of thiamine
in most of the treatments did not to improve qualitative parameters such as grain
protein, zinc content, ascorbic acid, Zeleni number and grain hardness degree compared
to the control (No pre-treatment and no spraying of thiamine). Also, in parameters such
as the amount of phytic acid and the molar ratio of phytic acid/zinc, exogenous
application of thiamine had a negative effect in most treatments compared to the control
(No pre-treatment and no spraying of thiamine). It should be mentioned that due to the
lack of influence of the of wheat quality from the exogenous application of thiamine,
which is caused by the optimal condition of nutritional requirements, only the
quantitative of yield has been considered in expressing the final result. To
recommendation the exogenous application of thiamine on grain yield, this experiment
needs to be repeated. If there was no significant difference between some of the studied
treatments in terms of grain yield, but with considering the issues of economic
production in no pre-treatment of seeds and spraying at tillering with stemming were
superior to others due to higher yield. Moreover, it can be recommended for Sirvan
cultivar in Karaj region and similar regions in terms of climate.
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