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Abstract

In order to investigate the effect of water deficit stress and sources of nitrogen fertilizer on germination quality and vigor of
wheat seeds of Chamran cultivar, an experiment was conducted in Agricultural Research Center of Fars province. In this
experiment, wheat seeds were first treated at three levels of water deficit stress (complete irrigation, water deficit stress in
milky and rough stage) and four levels of nitrogen fertilizer sources (urea fertilizer 100% plant requirement, urea fertilizer 25%
Along with nitroxin and nitrogen, 50% urea fertilizer with nitroxin and nitrogen, 75% urea fertilizer with nitroxin and nitrogen
were produced. Then, the quality and vigor of the seeds were tested in two standard experiments of germination and accelerated
aging in a factorial design with four replications. The results showed that the effect of experimental treatments on all measured
traits except germination percentage was significant. Water deficit stress and sources of nitroxin and nitrogen fertilizer with
25% urea at the beginning of decline led to an increase in protein concentration (12.39%), but the lowest amount of starch
(20.85 %) under the interaction of nitroxin and nitrogen fertilizer with 75% urea in 48 hours deterioration was observed. Water
deficit stress also increased the concentration of soluble sugars and decreased the grain alpha-amylase enzymes. Overall, the
results of this study showed that the use of combined treatments of urea fertilizer and biofertilizers in stress conditions to feed
the mother plant led to the production of seeds with higher vigor and more resistance to decay.
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Table 1- Soil physical and chemical characteristics of experiment site
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0.97 7.02 12 314 79 08 79 1.07 0.09 54 32 54 14
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Table 2- Analysis of variance of experimental treatments on germination and vigor of wheat of Chamran
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Table 3 - Comparison of the average interaction of different water deficit stress treatments, fertilizer sources
for germination indices
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In each column, the means with at least one common letter are not significantly different based on the L.S.Means test
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sl ST 5508 25 457013 Ol a3 ol ol
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S35 4 (S e Al o 5 (5t A e 53 DT 35S
YO oxsl 5 n3l s 5 S 5 5 358 slad 53 4 oL S
O /OY 9 #VIVE 5 ja dp 33 V0t o9l a0 Lo Ao
OHLSar 5 LS sl Ol il s
Pl =g 4 glanllas 5> 55 «(Khaksar et al., 2012)
S35 ol LS Jyems 65kaT 5 OT 5508 25
Sl s as 50 53 1S 0l pl Rl 5 5 5eb
5ok s2 4ol S5s s Jsban jasle o st
Slasl b odalie Jb 5 bl HJles Covi ol i
rolS an Sis el 54e i) (Afshar, 2012)
W3 Sl L g ey s DT 35S BT S ol o
sl Sulche @ 3l s S s sl s S
ol Lol i gy s3T5 STL S5 Sl ST
Loos ) 53 35 0 OT 55008 25 ama 53 055 75
S ol (s 5 e 53 gdha sl ge 5 DT ol
0313 )13 o 3 53 b glas 557 ol I e by o e
oS (535 p A Jame D1 olE HLsstl 55 18 5l e
4 b olaod b sl e 3B 1y olE 5 esls 2alS
Al 5 6 e sk s G0

i a3 055 o 93 Ol gn DT 25008 25 5
1Y Jlazsl el b Lo pds ST WT Ol e 5 J o i3
a1 mman (F ) sls 0L (gl gmn 5T
b5 5o 0ds (58 o3l Slio aJS” 5 55558
39S 5 S S ls e 1) el
AB g Ao 5 55 dls5 5 058 5 08 mbe (T

Y¥

oy CdS 3 e 2 05975 s s Sls S 3,8 30

aebiogf b oy amiys dilodd sad 5 b5 dl 5 55
Ayl L 5 (556 8 el iy 5 ods A 5 s 5V
L g 5l ge oo 5o I sl 4 e A5 Loyl 5 L
Il 4 i 355 5 ol ) 4 i (o ol iy
22 o5 i ys 55 o WENan T 5 5 i 535 5
S s sru s 2MHE s 35S L sl
Db Sl a4 bk M 5 4 e Lolg s
el S Wy 5 il ade e 3 sln ol &S
05T 5 UL S ial o A 5 (5 5 an slaezolS
4 55 sl sl T s (Babana and Antoun, 2005)
5 ) Sl eslii ) S Ly S oyl
JS 055 o3 P BFF nll Esl ur.mzstfjt,;,a
5 ol laanolS oS ol Sl 5 035 F s ol
sl eals GV eSast 05 55 0blE ol s 5 s
skl b Ll 5 e g0k ol s 55 Ty 3o
scbalas 5 bdshe clie 1S5 153 a5 M
T s sy 0> Sadspr (oo 5T s o sl
.(Da Silva et al,, 2016) aas i 5 5t o 1,
Slaods (Job 4 o (ald) dbe i 5T Ll 2 5
D3l 055 35S Calizee glajled owi 0l US55
Ll i S (Y Jader) At odalie (5,05 2xe (s )LeT
L L S e 5 6 et Al e 53 DT 558 A
OS5 355 Hladd Lo ol A 5 5y o 50 b
VIRV 5 XY (5 5 4) Aoy Y0 o5l 5 o 510
odd 5 Hady 55 (Jsb 4y Ol (eSS ealiis
3 S 375 355 Jlad Lo (S et 5 St A o 0
Ao Vot oyl 5 e )3 VO o5l ol pan 4 s 5l 2
Sl Cow o i dd g5 5y 5o (Job 4 dd edal i
@ 3RS 5 S 5 8 5S sledd g o3 Vet e sl 5 S
b al o 53 25 Loyl 3 55 Ao 53 VO o5l ol an
Gl Sslss (6 pns ado o 55 OF 55008 e
39 45 Ol g o 5 e (Y Jgdar) bl (g5l e
Sl ode 53 dbe 5 okl Ll 55 (1/0Y) 4 ol E
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Table 4- Analysis of variance of the effect of experimental treatments on soluble sugar, starch, protein and
alpha-amylase of wheat seeds of Chamran cultivar

Mean of squares Sl o Kb

35T a3
Sl Gl"." ' Degrees REEEREESE s Jloms 45 DT WT o 57
Sources of variations of Percentage of Starch Soluble sugar Alpha amylase
freedom protein u ug enzyme
(A) T S
~ ’f’”’s o 3.017* 832.00* 54.305™ 0.173*
Water deficit stress (A)
B) o5 %5 e
, B S g 29.223* 209.126" 147.331" 0.190"
Nitrogen fertilizer sources (B)
(C) o 5
. g S o 3 320.534" 8447.223™ 1408.410™ 0.808""
Aging levels are accelerated
(A)xB) 6 4.993" 0.0000" 16.325™ 0.027*
A)=(©) 6 1.442* 0.0000" 21.677" 0.0026"
B)x(©C) 9 1.296™ 58.929* 12.952™ 0.0015"
A)xB)x(©) 18 1.245™ 0.0000" 2.756™ 0.00216™
5T gllast
e 96 0.100 1.07 0.898 0.00084
Error
CV% Sl i g 56 Ao - 3.88 2.46 5.24 1.98

.)‘é&#ﬁ)}wcbjlﬂnScM):\jbc}dﬂ)})‘é@#%}@ﬂj%{é

* and ** significant at 5 and 1%, respectively, ns equal to no significant difference.

Ol Gdee 52 0F/FA il il Celu FA Jlg) 4 Conas &7
F/00V) S5 Ay oy eSS wman (O Jgd) 51>
e Cowi (6,08l o 53 AT H3 edd sdaliie (Ao 5o
odalive JIg3 5l g el FA Olaj 55 5 s 55 V0 ol
o a7 315 QLA (6 s Al po ol Lol €0 Jpul) A
Ol 5o 4253 Y0 o5l ol o 4y 05l 2 5 oS 5 25 Jlod
(Lo )3 VIVA) 555 5 Ao 5 oy i odlg) Cole i
Sl 53 (Ao 33 VYVY) g 5 Ao 53 L aST s odalis
A3 00 aysl 355 ol jen a3l R 5 oS s R
Cil (g5 gma (oleT sl dlg) Celu i Obej s
odalie (Lo 3 F/FFY) 555 5 Ao s o 280 J )
Vor oygl Jlad S (G pmad ado 0 AT j5 ol

0 Jd) i odaline Jlg ) el FA Olo s Ao s

Yo

o9 e
ErS S 35S ple S ean (A5l
(55 09) i Hlas Cow 9 5 o> (Sl odds
Cowi (o 33 VV/AP) (59 0 Ao 53 o e &S 15 LS
2343 Y0 o5l ol pan 4 53l 20 5 S s 25 Hled
a5 (b o3 Kes s 31t stalia s st
G5 A 33 (S god b wlS 5 Ao
FA O 53 9o 53 V0 oyl Hles S (Ao 53 F/V0Y)
b roren (0 Jar) Ao edalin JIg 5l ey sl
ade e s S e S Jolae SIS Ay by
SS9 A3 (p i 4S5 A O S st
ajijsj,gs;cu)u.;w(w,;\Y/r‘\)
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Table 5- Mean comparison of fertilizer sources and accelerated aging interaction for protein percentage,
soluble sugar and alpha-amylase under different water deficit stress conditions

Jsloes 3 T W7
T U Ae (s aslep £ 0 S ko) Gl S 5l e 8 o)
§ —i é Percentage of protein Soluble sugar Alpha amylase
% NI (mg / g dry matter) (mg maltose/g seed)
3 2 % g
V) 5 9 35 « ) & » o & 2 e &
185 0P® 3z 4L g 3: 42 g 32 4% g
a t a = t a = t a =
S 3% 28 aF rd b5 E e 1g NE 1 d
2 15 1T 4 2 17 4= 42 4T 45 92
= J s )8 4 .8 43 )2 4 £ 4 g )8 4, .8 4 g
Z g - 8 1\' T Q\- = - 8 }\‘ b {- = - 8 1\' T {- =
2 ) B 9 2 w @ ) B 9 2 9 @ ) B 9 2 W @
e = £ 2 = 2 3 = =
z 7 2 Z 7] 2 z A 2
C;j 2 0 11.96a 12.39° 12.76* 27.65° 32.49* 29.65° 1.648° 1.615% 1.613°
<
R
Ji\ § g 12 10.98% 9.897¢ 11.51° 24.24° 25.15° 21.57¢ 1.4387° 1.514¢ 1.490¢
FED
> <)
+ E
ig g = 24 7.273¢ 7.107¢ 7.460° 17.83¢ 17.20¢ 14.86°" 1.353¢ 1.416% 1.408°
° 3
a
> X
N N . . .
3« 48 5.087k 5.390 5.570¢ 12.73' 12.76M 11.76¢ 1.280' 1.293¢ 1.293"
_1; 2 0 11.33° 12.21% 12.71* 22.52¢ 31.66* 24.52° 1.686° 1.754* 1.610°
<
L2
Ji\ § g 12 10.04¢ 11.74% 8.527¢ 22.08¢ 32.28¢ 17.57¢ 1.509¢ 1.547< 1.498¢
= g e
51 g
B = h f f g de fg g of f
3 g 24 6.753 9.227 6.380 15.43 17.73 14.41 1.373 1.416 1.408
S
23S .
,‘? b 48 54770 6.563" 5.403¢ 11.60° 12.42Y 10.63¢ 1.285' 1.290¢ 1.326¢
% 2 0 10.73<¢ 11.30%¢ 12.63* 22.27¢ 25.27° 24.27° 1.684* 1.632° 1.686"
<
-
1 E g 12 8.227" 9.533¢f 8.397¢ 19.33¢ 18.52¢ 16.69% 1.591¢ 1.4934 1.534¢
= 2 o
A
+ 5
;:; § = 24 5.610' 6.487" 6.626" 16.47° 14.51¢ 12.85% 1.501¢ 1.343% 1.430¢
> 3
a
>
AN N . "
j? = 48 4.927% 4.567 4.790" 12.15Y 11.65 7.760" 1.272¢ 1.269¢ 1.337¢
0 10.23% 10.81¢ 11.77° 21.78¢ 23.91¢ 23.78% 1.653° 1.662° 1.517¢
E 8 12 7.730% 6.663¢ 9.273¢ 17.23¢ 16.84f 16.20% 1.539¢ 1.534¢ 1.419¢
. =]
o X
=) .
Y = 24 5.590! 4.657 5.557¢ 14.43" 13.42f 14.71¢ 1.433f 1.408° 1.304"
48 4.150! 4.007% 4.443h 10.31% 9.810% 11.50¢ 1.326" 1.293¢ 1.203'

&,/ LS. Means « siame Sl (S he s e R B P Pk < 5
Sl LS.M 595 bl (613 sme sl ST 2t U oS Bl (sls (Sla 0 le O g a

In each column, the means with at least one common letter are not significantly different based on the LS.Means test
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ST 2508 5 45 a0 B 0T s il

RIS S A G e Al e 5 (e a0
Loyl i G 4l Ol (g dee 53 F/AS 5 VV/0A
Oljoe o i 503 S 318 Jgd) s & 25 05k
38 Sl Cov glayds o (Ap 3 70 /W) 4wl i
Olej 53 deo )3 Y0 o5 ol jon 4y 51 25 5 S g
Ojor oo ok ol sl e (6 ) £3,5
3V A8 5 a8 95 355 Sl o glasd ) LS
o s FA Ul e b i 53 Y0 o551 of yan &
O3 el & Lo (5o 3 PF/FY sl Ol e j2alS”
SR o 3l Ol 21UV Jsie) s 8 s
Al O e a8 oS (S sk s S a L Ol e
9 oS 555358 e bl 1 Cow (U s YH/AD)
Jiss Sele FA Ol 53 do 55 VO o5l of yan 4 o5 25
031 355 sled Co 5ok 5 4t i Ol e S olaliis
133 el Ll 6352 o3 OFIVY I3 O3k 5 Aoy Ve
OV/AA Ol 0 a5 a5 O s 288 s sl FA
OLSKas 5 e tSY Y Jsds) s § s
by awlis (¢l gma 2alS” (Lakshmi et al., 2014)
walss g hn 1, 0T e 5 3,57 518 sl 5 I
OT a4 s o p Dol g WT Gl 5T Lo s

Al r i (gl gmes 2alS 5 SMLT WT Ol 21531

Qb\g.a.hj u’.«'\.&

23 I L S sl Ot Dlidos 5 (65l gl

LS Ll e SalS S 8 ol dIsS
Demir Kaya ef al., 2010; ) 3,15 Jl sbean ol Cowsas
.(Seid Mohammadi et al. 2012; Afrosheh et al., 2018
o (G383 b s R IS ey
sl s odiS st gla BT U5 s o
O s glas gkl g okias el ke e et
O3 p e 53 A o S 5 S (o Wl ) (oo
oleT E ey 5 4 5 L (Bailly, 2004) 5, 50
o3l goygl 555 Olje S L aS 558 oo odaline
ISR RO gy S S PP gy K
5 Oljen ol by Lo 53 25 (8L DS
VNP RYREPEn U PEys- PR P I
Lyl b bl pe bolS 8 Cal pl oy ol Sl
Fodkoms OLS 5 Caa &) 5y 0503 5l g e 2
G o Lad o A8l (DA 5 5 b oo
S AS e Sl sl b e b das
S Sl & 55 5l 5 S 5 5 Slan S
ek 93T 5 SLgSl Jke 055 s ediS s
0555 03l )13 plasl o b 2 ol 8 55 5l e
Cda gl ol S SUls g ol Ll ys SIS

ot s el ST 3 a8 55 5l 1 o Kils alin = sl

Table 6- Mean comparison of the effect of water deficit stress treatment on wheat seed starch

bl sl les (Ao y3) azwlis
Experimental treatments Starch (%)
(Aald) 25 Do
o 38.82¢
No stress (control)
S 4l> e
S T o 46.82°
Stress in the milk stage
3 41?' aw
G st 40.82°

Stress in the dough stage

L LSD 05T el (5l gmn o3l o5 e o S5 Bl (g1l sla S0

Means with at least one common letter were not significantly different based on LSD test.
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L3 Ol o i b3 5 Jghous A3 I3 sne jhalS
5 e 3 Sl Ll 53 (o 5 on YV/50) U slos
Coliw i o 0l 55 )3 Y0 oyl ol e 4 o 51 25
oS 3 ol Ll o 550 Jda) A odaliia iy
fAe.\.::cﬂ:dﬁpw,sm”,mﬂgd;!fg,
@ G J ghos A3 (G )3 OF/47 S (o Csla
A3 S g5 el i Ll i
VoY) Jgloen A8 Olpn o eSS Sus o b
PERNEN ORI (S NP S e
2 h—e 3 Vot oyl Gl S g ol

0 Jgde) ds odalia dlg) 3l s Colu FA Ol

oy CdS 3 e 2 05975 s s Sls S 3,8 30

Sl Sae s 3 o izl b 5 e S
o Mg ez 5 5 ad o g 0 o) 55 o o
Wi Ll dnl b gl Lblows oLt s O3l o s Sl g
.(Basavarajappa et al., 1991; Roberts et al., 1972)
53 r*‘-’f s dlsy b s «(Deepika, 2012) L
;,bb\,mwm}:ﬂ,;ﬂlﬁu@,@Lgmofﬂ

55 I Js5 g 3 0T Ol Sl o2 00

Jolowo w8
jéj;ctﬁufdfrlﬁj @JJ}G&JJ[—M‘}
D5 O Hlers S Jshowe B (sl ol i (S

o 0 el (5 Rl L ST A aseiia (Uald)

(-Jufj.bwLbjaMGrisﬂ}djjk:}chAL;L&JwW}ﬁpww—VJ}b
Table 7- Mean comparison of fertilizer sources and accelerated aging interaction on wheat seed starch

dj}j:.::é;cl,ﬁ (&;;Ld)o.l.&@jﬂféﬁcjjnw (M)J) anwlis
Nitrogen fertilizer sources Accelerated aging levels (hour) Starch (%)
0 60.732
d
MJ:YDBJ}“"J)”‘}?-FW'S}]? 12 53'28
25% urea + nitroxin and nitrogen 24 40.87h
48 21.61'
0 58.77°
MJ:D"J}H'Q'I.)L‘}::‘."';!:“S}}? 12 51.41¢
50% urea + nitroxin and nitrogen 24 42.558
48 23.70k
0 57.41°¢
f
Lo sV o s+ o3l b S s 12 47.33
75% urea + nitroxin and nitrogen 24 39.161
48 20.85!
0 56.72¢
R SEARRTI 12 42.93¢
100% urea 14 33.26)
48 23.83k

Aol LS. Means a5y ulul s (5515 sre Soslis oSS 2he 5 S Sl (sl 15 Lgbt@iﬂ.y

Means with at least one common letter are not significantly different from the L.S.Means procedure
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