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Abstract

This research was carried out to evaluate the storage capacity of wheat seed which produced under different conditions of
drought stress and application of chemical nitrogen and biological fertilizers as the first factor was drought stress in milky
stage, drought stress at dough stage and without stress (control), and nitrogen fertilizer resources in Urea fertilizer 100%
plant requirement, urea fertilizer 75%, 50% and 25% of plant requirement with nitroxin and nitragin. The second factor
was storage conditions in 7 and 14% seed moisture within 20 and 4 °C storage, and the third factor was the storage period
at 50, 100, 150 and 200 days. The germination and vigor index in this experiment were more affected by seed production
conditions, and seeds produced with application of nitroxin, nitragin and urea had higher seed germination and vigor. The
rate of germination, first depended on the amount of storage time and seed vigor, but in each conditions of seed moisture
and storage temperature, the seed produced had a higher germination rate under nourishing conditions of the maternal
nutritional conditions with biofertilizer. The amount of catalase activity in seeds with drought stress and nitroxin and
nitragin fertilizers was higher and its activity increased at higher storage temperatures. In general, if the irrigation of the
maternal plant is discontinued at the seed dough stage and the plant is fed with nitroxin and nitragin with a percentage of
urea, then the seed produced is stored at 4 °C with 14% moisture content better than the remaining treatments.

Keywords: Catalase, Nitragin, Nitroxin, Seed deterioration, Seedling vigor index

*Email: balouchi@yu.ac.ir



\Feo OMU/\'@JL«.@/\' '\b/d‘ﬁ‘)'\’d)ﬁuﬁfﬁl‘c‘\iﬂ

a3l S olbme Ol oy aomalS oSt 035 5 5400
Ceol (St 15 e sdlea b alS (g ke
3 Jsb ik SaamalS uo s i Glio als
LT 51 ool s s 5 aoraln ety ; &S5 05
..\13;

OS50 i 31 ol oL 5o T 5
Sy (ST s g 0 55T 3 51 (ROS) Jled O30S
355 0 5 e O3S | g oS 5,0 IS 5]5 (05,54
g8 &l o1 b 5 oo 5T s 53 51 0LE
e Ly Lad o 030zl Jlab 055l s & Llasys
U gamnd LS s 5 o la 5T ol o 5T
STy sy Sl 5 SYBIS Gl S5 S5
LS g sken slad 5 go (5LSTL T 2 &S sl 0
3 (Ariano, 2005) Cul J s 53 edi A 55 O 9,0n
ST Sl 5T Eb 055 VUl DS 4 s
ot SRS 5 gl OALS 5 S
syl by edisly i folae o L@JTQJ;W\_E.»J:
S b Olalas 1 g5l =t (Hsu and Kao, 2003)
e 35y 5 s DS o an S ol 0T
(St e s (sla 25 4 QLS Cnslie 15 e
Aas il 6 s

Jiu1£ (Warraich et al., 2002) of,5es s
b ol cssle olS 05525 ange 4 dis L oS s S
i g2 b 5 o> ol a8 Sl clis
Ao s e 53 b oo Al s Sl e sl
OLen 5 o3l bl oo 30 Ly D56 5 G5l
O s ke O SIS Ws S 0l e (Ottman, 2000)
4 Sl Sy D)8 iy oS 3 0355 355
Al &l 0311 5 O3 cls s (sl Ltal 31
(Yazdani-Biuki et al., 2010) ol ,SKan 5 &S 50 Sls 3
3 s Sl Sl eslw Sl 514 s S 0l ge
4 (G5l Dl s ales p (S A5 e
g arayy J b (58 Ol S0l sl

\7

Ol 5 L5

.

A0

oL o 3 e (Triticum aestivum L.) ol o8
e 5L el 03 ege 28 S Tl L3 53 215
30k 50l Comer U d) w4 5 Lo yls Lapl !
Jdu)lfobrw W“Jﬁ‘g°ck—“)’\u°)?“s
333 S o ot 5y IS5 5 g Rl e
e S5 Al e 5 BBy e Dlo S5
Sl g ea g S :ﬁaﬁj‘ﬁj S i
o\,&i\;\}u;@uﬂwﬂaj\‘%\;\,oﬂg;
@ A s e o ME e 25 o 0
AalS e o 035 (Shs0 4 5
Pl s e ) ST S s S is
Olgr 52 1) $5slS Dl 5 o8 ol Jame o 25
41y S sty g yan) Sy s b
i 5 le e 51y (65, 9LaS SN 5o
o o 2 53 S $Sa ST 5 &S50 585 90 Do gt
Dty 5 GLadles 8 Al o 3,108 e 3T e 5 s,
S 25l p A g ol e 3 G S
S S 5 5 OAE Cns sl LB S sad b )
81955358 0 oS DHa L 650 5 s 53 5 5
5 C e 53 N e Jgl dlay 5 A5 0l 6 85
el Cal S J5 35,5 oo 5o 0d G Ol e
s & —bm 4o 5olS a5 65 s Cods
5358 il gy A Ol 3 Dk
cils a5 0l s gsle OLLE s Jles! St
Ll g cbadils 4 (g g 5150 Jlal L2alS s
Kiani et al., 1998; ) 555 jdo o 2alsS
Gh—o—>ld_— . .(Sadat Noori et al., 2007
ol o) b i s o (Seyed Ahmadi, 2013)
Sis 5SS 55 b me s (Brassica napus) |5is”
& i A5 g5 S 35m0 BNS Aby b el
A3 5 s S edS sz 508 i Lislaadls L5



\Feo OMU/\'@JL«.@/\' '\b/d‘ﬁ‘)'\’d)ﬁuﬁfﬁl‘c‘\iﬂ

oy Cugby sl Jolt ioleT lasles L Y 5
um):LgJ\z&ijj(Mﬁ\f‘j\~c\°)ck.~4.w):
a5 PO (glos 53 (Gay B 5 ¥Y YF VP cjé_..a)ch_w
dsb L G581 dw s lin S 0l o8 sl
Lol el Ll by (ol 5 (60154 0550
Fosl pm o5 Fods Cusb )y (glgome 53 &8 (55 5b s
opl opmoman (3L S o3 A e Ao 3 M Sl g,
M 1Ay Ve s Sogby ol gimee b glasds o e i
S s bl e 2l 55, ) e do s e w
350 A3 e Aoy V8 Cu by (glsea L Ly 457
bl S5 55 vy o 4 Ao 3 AY I S5al e Ao s
¢ pmame S A5 5o 5l SudS B 5 Coenl
S Canle Sl ale 5o Lo glaratils Zu 585 b >
5 S sosn (S UT oty oS s
w8 oS Moo a5 b g 5 WOl (K5 50
o 4y (Kt 505 4 dowy aon pl 4 Ol g5 oo
b o 2l 0T CudS Culg 5o 5 das o ShalsS
B . N P T L X P | X\ - B
3t 4 ok ol 5 5 il [2alS (go5d b 2
Lyls oYL ause olad clas S oS bl 5 aS Las
5 5 e e ST el e
ol cdas 5050 1y Ly s L2 Sl s A5l g s
G5 byl Sl e s b () sl S
dr Jlo 53 b Al oo (613,510 093 S5 a3l adioan
Aelal fal g 3 55 a3l ul IS 58 (gl 3k
b Sl gl amspn 5 od dlss el syl
S 5 esliul glayds Sl Ceul 6y, 1 5 5b s
St sa Jlgs s a8 5L s 5 Lyl VL s
(.xf Gy dl oI, Ul s 0sSTU aS gLl
ool (3 355 5 (Sis 25 S s g 5
o e 3 BT S imen 5 el 4
ol plal el 5 2 SIS )53 Lol b el

b o Sy e s

\\%

el b 3 e w5 et L (sl s

3 e dmr il @ sy S 055 o 5 45 4l
S als g Glas S 2,80 (Ll Ly
4 Yo 015 1 oS s Shee Clg )3 54 b,
23 50 kiS Sk oS5 5 dsb 1 e Sl el e
SLO sy 58 5 (o sl ge 5 OT oder (1l anes
5 5 o 5 Al g s s S| s
155 Pseudomonas (glaas s w3 J S o>
.Cwils ks s Leptosphaera s Rhizoctinia solani
S S35 sl oS ds 5 e sla i
b oml CehSTL a5 S e U s 5
CakSTL 8 g o Jlg5 olers i (sla)ll ey 50
Olys3 53 d by 5 Lo Ol Ly cmlize 5
R S PG
ot S o et S L5y 05, ST
ol a o bl ) &Sy 4 (6510, (b s Hd kS
Ko OT (551385 0l 5 551385 slos ks Ly sb,
g sl Sleeds) Ol s o aS oyl
P o> Casby sl w a5 L 4 (Yajaetal., 2005)

onlials (51,30 Lyl 5 5 ol o Sk (slae 5
Marshal and Lewis, 2004; ) 5 55 Jl g sl5 Ll 55 o0
Col (5503 58 slou oy 5 Jly 5 .(Krishnan, 2003
S 0033 33 5 50 &S5 g 58 (S dy | ey S
O3S L 5 Cusby clos 03 5 YL Ll 2 55 dls
A g 5 o ST g8 s (M L
o 5T s 2als DNA G RNA 5 5 5 bl
%5 9 e 2alS (Rajjou and Debeaujon, 2008)
spb e LT plie i 15l 5 Jluslie jlisl o
LS i At w35 LS e oS
— ¢ s 341 s> «(Tilebeni and Golpayegani, 2011)
«(Defigueiredo et al., 2003) a=al 8 4_i, (ois
s Sl s Gl 5

.3 45 o (Salvucci and Crafts Brandner, 2004)

S5y a3 (Xia et al., 2005) ol ,SKes 5 L5



\Feo OMU/\'@JL«.@/\' '\b/d‘ﬁ‘)'\’d)ﬁuﬁfﬁl‘c‘\iﬂ

Saie ST x Wa 5 (p5) 50 035 adsl p o Wi ol
BLSI a5 3550 sy 4 glies g L &S (05
.(Hampton and TecKrony, 1995) » 4

S5l S0 5a 3T plail 4 plSl (lad gd 4y 5
5 0S8l s  G34g daoyd Slhes )y p 5 S
3o YO ke ol (gl s plonil onalS 4y Lasls
b Sy S s b (G skedd Sl e 5 Ol e
0305 55 und e OT L adds 0 Sode 4 Ao )3 Y/0
S 534S (Gysba i onls 4l B g OB s s
OT ys ol b ol aily Slo L5 ¢S g 0 o
Sl 53 55y 0593 WSy g 285 515 ¢ oo
5y i a4 g b o3ls 13515 Sl sy Yo
<5 (ISTA, 2003) Lo o yleis 03 4l > (slay s sl
aslsl w2 555U 5 550 03 b 5 4l &) e @
Ao b e dee 93 051Nl 4 Pl azrals ) 2 5 S
Sl s b4 S s S5aile s Olge 4
S $alal Sppo s amalE Ve ot gy 5 tleST
AS L b el g araty) Ib (ol g p J51
Ao 5 6, S o3 e e e

Seds 53 Siale sl asls ¢, Kol ol ,
A5 8 eslinal 0-Y Laly,

(Maguire, 1962) ;4= Loy Y b,

0334 g (sla,ds sluss
Sl oy = ; XA
Laydy JS slaes

(Maguire, 1962) 4l g o ¥ dlal

I8l Sy = Z( I\%j

slss Ni 2 leT g Ol 5l Lajs, ol T
330 & o303 dl e slasds
Abdul-Baki and ) asal& 4 asl s f abl,

(Anderson, 1970

. S5l Ao y3 X (CM) amalS U sb
e Job jasli=

Yoo

A

Ol 5 L5

lbvfog) 9 019.0

23 o, Chls oLl S S5 )
32008 5 (Stst 55 Calien Ll 55 0ds W 5 pAS
St aleST Wi (g s ol las S
Sl b B s Oles s S el o, STU
03,5 >l G585S I8y le3T s, ST F L bslas
sl SopaliS saS_iils QUL:.SCB’\_.A\ sy
2 YA Jl s gl

5 03 0l oy 0l s W5 oS (glayd s
ol )3 Bl o GIosliS el 5 Dl
8 25 g e L3 VY 3 ATRF L 0655
s 8 ol LT sl Jale Ol e

Lgﬁ_.iabf):d)\ﬁTdaj:DZ ¢ JolS" ,LT D1
(O (ot al o 5> (5L T sl D3 eadls s
(LS s (.Jf,gfrm)ag?;t_:;'/.\u oysl 5,8 F1
059l 35S INO+ p il g S 9 S 55S IF2
+ 235 5 S 5 S5 355 3 6ol 3 5 e
oS 575 (3 355 FA oS S5 sm 0l 555 00
ol 5L 350 050 35S YO+ 3l 2

4 Dbl ) S odds OBl (gla s dmy dl- 10 50
Casby e 3 ey dee 3 VF 5V misb ) e o
ot 3 0313 513 o gtn JT (OIS, 053 cad !
&lr s BLA 0T ) daly plsl 55550 ST Sl
4 A a0 b S sb )y JalS pate S OLb]
S5 5LE Sl a3 00 gles y3 el Y Sos
Lo by a5 3358 DL by 2osby b 25 8
A dr e oof 5 Slw a3 F 5 Y glales 5
0053 o pledl 5l a5 5 8 (5SS 5ay Yor 5000
38 syl ChS gy Sl 6 S s
(A-B)

W, =W, ~— =2
2 71 100- A)

Y aba,

330 Cagby o Al adsl b, L5 B



\Feo OMU/\'@JL«.@/\' '\b/d‘ﬁ‘)'\’d)ﬁuﬁfﬁl‘c‘\iﬂ

o3 8 oslital g5 358 L Gl 53 glasd 55 Ay

g b

SIlaz w5
Ao 6l asles 2Sen paS plaars L
I i el 03 55 ol im0 S0 el
03 S8l Ao s op i oS sl Ol b yles Lo
VO ol jan @ 0518 5 S 5 5 255 2, Ll 2
S eas Al o 53 (St 15 Lol b 3 05l Ao
o8l Loy S g dh edallin (dp > 44/Y0)
ol ot 42 (5155 5 S 5 55 055 308l 0 s
oggﬂé4l>f);§_&$ﬁ)>a)3|uja\’é

Jles!l Lyl , 2 L aS7 i sdaline (Ao ;5 AV/VO) (6 50b

23 e Ao 53 00 el pen &y 5120 5 S 9 2 S
S (Gl fae M (g ud Al ey A5 Lol
S8y pSl s g S 5 &S olasles K sk o
Sl o 5> (Sis 25 Lyl 8 e ding e S
& S ( (S A5 O3 ol b 53k 5 (5 e
S8l Aoy (s ST Bl s 0yl Letb oS a5
(Y Jsds) dzils (¢ e
SN 5y 53 Vb ST las 53 ge Jule K
Fie S 502 0555 S T )5 ol 055 2
Ny M)GAJEJ PO RS iale s J:>‘> 6LA('.3__}3T
S lie Lol bl b s ) ol anl 3
Sl pas pisy3laolS 5, Sl s
)5, -(Lioyd et al., 1997) u_3L J 3 wls g4l
«S 55 55 (Rivera-Cruz et al., 2008) 5,5
S35 (Sio sl i Lyl b 5 e slas S
il s 13 B o DS Cuaslie (1) o
S ods 5oy 0Ll gl i Lases 55 ldE 34
5t o5 Ve Losd 5 e

Sl L as s ST 5,158 (Saeidi et al., 2007) o, SKas

Do g5 6 oS (g ple by p ok Jlasl (b ) 5

4

el b 3 e w5 et L (sl s

Sl slads plad g Gl () g
g DLl Sl adises 059,00 (lae,y 93 Sl dn ‘rv‘—'f ol
s s el i T Celwd Sue i
3555 5 48 o511 SYGLS T Sl 5 5 Jgls
s Jlonn (Sla s Ol 8 813 b 5 4 325
A (5,8 o3l (Bradford, 1976.) 5, sl 55, 4
J1s 35000 dglonn ds S Q80 5k ol (o)
=55 obas s SVt e ol by Dy S
S5 0As JalS st azds \ 1 ey 5 6L OT 4
Clale s D318 e SU 00 7 se sk 5o s e
Sleslizal body 50558 08 ot o 555
35 s (556 p e eI T 3kl e

o )lae 31 VLS @ 5T I &S el gl
SYB 0 5T ol Ol on s (515 ks o3lial a 5T
L (Aebi, 1984) | s, 5l 35 LiSTs Lok angd
Al A Y 4l ol sl A eslinl i (ST
Vo5 ST OT sl pH=V L Y 50 Lo 00 Sla s
3358 Bl e 5T eslas 2y SaVer Y50 e
Ol oy fSol oy 5 o gl Yo 250 b
03531 L i SHF Al ¥ Sode s 1y e tals
23 e Gl o ge g ol g 3 0T 4 2 H2Os
Sl ol 33 Son g Y 250 b
AP W P WRRVEL s A B e it Y

5 A5 el Ll s )5S0 LT ol 5o
AU Oy Do 5 Jo) fole Ol o 4 5y (106K
o=lols 4 s A 8 8 s 2 Jele Ol e 4 oy
aglin s 8 plnil SAS il i Sl eslizul Ly Laosls
o 53 S0l (slaials Ao 05057 (3 b 5l La o Kils
A HIs gae Sy 53 9 Ao )3 0 sl Jlaz>|
W e Ll 5 sl (58 (3 eSS
b momed i plonil (51655 Jarl 5 5l e a3
Sl (S o sl il o s e g
YO 5 wlard 258 Vvl o 93 51 las gland g



\Feo OMU/Y@JL«.@/\' '\b/d‘ﬁ‘)'\’d)ﬁuﬁfﬁl‘c‘\iﬂ

Fisbes 5ok ooV F o by sl gome b Sl O3
Jado) il Ao ys VD 55k b o S 5l 4
S Dbl 5 b Slalllas b B ol s Y
! s (Balouchi and Ostadian Bidgoly, 2017)
&S Wby ol 0lS gy 35 Sldlas 53 LT .o ls
o3 (Sl s 93T Sl ede T s mb
Lyl b gV (Soas o3 sl Aoy 5 5l

g P A I DO B K NS RV

Ol 5 L5

Ole 48 3,0 e ol b A 5 sl il
NG A B AP g P PP
313 OLE Y Jpdor 53 35 basled o 258 DLyl
oL 0SS (slales 3 5ds by (slsme I &S
53,05 3805 Sl e SN bayds el g o)
Sl s by gme U L las O ks
o Ao VP b Ll d 5o G54l o ey S
L3 VA S5k b L1318 Sl dom j5 Yo (sles

J‘%ﬁ‘bﬁf—iﬁﬁib@.#umcjb‘v%—d

Ol e ¢35 048 e 38 5 yole ol b 5 koo Ll 31 S0l el =) Il
Table 1- Comparison of the effect of different seed production conditions on wheat seed germination

in Chamran cultivar.

S S sl 0357535 e S38 hey
Drought stress levels Nitrogen fertilizer resources Germination percentage
oo e 98.81
Urea 100%
o) 5 S 9+ dap 33 VD oy 4l 98.62%¢
(Wals) Sas 55 Osb Urea 75% + Nitroxin and Nitragin
Without stress (Control) P55 meS 5+ Ao y3 O oyl 98 25
Urea 50% + Nitroxin and Nitragin
s 9 S 9+ Ao )3 YO o4l 98,624
Urea 25% + Nitroxin and Nitragin
o2Vl 98,430
Urea 100%
s 9 eeS 9+ Lo y3 VO o4l 98,81
S Al o 5> St 25 Urea 75% + Nitroxin and Nitragin
Drought stress in milky stage o) R 8 S 5+ das 3 OF oyl 97 93
Urea 50% + Nitroxin and Nitragin
Sl 5 S g+ Ao 53 YO 04l 98,18t
Urea 25% + Nitroxin and Nitragin
ool ) 98.3730
Urea 100%
ORIV 5 S 5 A Lo 53 VO 0l 99,252
Gt Al ey S i Urea 75% + Nitroxin and Nitragin
Drought stress in dough stage P35 S g+ Ao )3 O oy 98.87%
Urea 50% + Nitroxin and Nitragin
Sl 5 S 9 i+ Lo 53 YO 05l 97 75¢

Urea 25% + Nitroxin and Nitragin
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Averages with at least one common letter, no significant differences according to Duncan's multiple range test.
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Table 2- Orthogonal comparison of experimental treatments for some germination indices of
wheat seed of Chamran cultivar.

Sl Sle
¥ gl @37 a5 Mean of square
SNOAY Df S8l A S8l e ealS i as
Germination percentage Germination rate Vigor index

AvsB 1 1.04m 0.007" 8.68"

CvsD 1 0.17m 0.006" 5.52"

AvsC 1 37.50" 0.276™ 58.64"

AvsD 1 32.67" 0.366™ 100.14™

BvsC 1 26.04" 0.371™ 22.20™

BvsD 1 22.04m 0.474™ 49.86"
A&Bvs C&D 1 58.52™ 0.737™ 108.32"
A&Cvs B&D 1 0.19" 0.000" 14.02"

e e O 1) ()l (fme pude 5 o350 5 Jk}lch.d)}é)‘}@u%ﬁQnS)%‘ﬁke'é
318 e aom 53 Yo glos 5 5d deo 3 VP gy O 4L 51 il a5 Fislos 5 oy s yaV Cusby B LIS o a3 Yo glos 5 5 Ao 3V Cusb A
S5l E sl am s Fglos 5 5d s ys VF b, D 6Ll

** *and ns, respectively significant at 1%, 5%, and non-significant respectively.
A: Seed moisture 7% and 20 C storage temperature; B: Seed moisture 7% and 4 C storage temperature; C: Seed moisture
14% and 20 C storage temperature; D: Seed moisture 14% and 4 C storage temperature

Olpar (185 ¢ 5 G580y Aoy Ul (slos 5 e Sy Calibn L3 1 Sile aelin Y sl

Table 3- Comparison of the effect of different seed moisture content and storage temperature on percent on
seed germination of wheat cultivar of Chamran cultivar.

Sl Ll 5 S8l Aoy
Storage conditions Germination percentage
18 sl Yo glos Aoy V 2y | 5
3-;@ Sl Loy 5k sl s 98.16¢
Seed moisture 7 % and 20 C storage temperature
:!;L;JL»? s o ys VY Cusb )y (gl gee 98,275
Seed moisture 7 % and 4 C storage temperature
18 5l Yo slos Ao ys VF oy | 5
J-;{_;-' Sl Bl .}b) Sy 98.792
Seed moisture 14 % and 20 C storage temperature
:\;stjl.u’? Sls Ao j3 VP ook (gl se 98.75%

Seed moisture 14 % and 4 C storage temperature
IR "‘S}\: Slaals Lo 05057 Lulal s 613 s S5 (S s o Kty Sl slols ‘_gLa&_.ij\:,a
Averages with at least one common letter, no significant differences according to Duncan's multiple range test.

b oo e sb AL A5 S 0Ly sl el I3 (6513550 5053 ) S0le Al il 31
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Gl e Ld lalal Cids il 4y L PRPST PN PR PR S B PP P S TSRLE
o) o3 SlhuS1 2T LS\ArifT Sl 5 el e Lsolasll 5o, Y 4 by S5alem A ys oy S
Cles 2l L (g S G i Ol e sk 5l S ey 55 (s AV/F9) LKL
53 5 baods O Cind o S8 ST (sla 5T r.\_'f LS 4 s, (Sawant et al, 2012) ol L an
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Table 4- Comparison of the average storage period effect on germination percentage of
wheat seed of Chamran cultivar.

Ga0) ool se 93 sl Ao
Storage period (day) Germination percentage
50 98.12%¢
100 100?

150 98.18°
200 97.66°

L1 STl (glatels A &g 3T el (61 gmn gl oS 2te (2 S5 il gl (gla o Sle
Averages with at least one common letter, no significant differences according to Duncan's multiple range test.
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Table 5- Comparison of the effect of maternal seed production conditions on different conditions of seed moisture content and storage temperature and storage period on
seed germination rate (seed per day) of wheat seed of Chamran cultivar.

&ola,bl ol

S J‘"‘{‘_ G20 DIF1 D1F2 D1F3 D1F4 D2F1 D2F2 D2F3 D2F4 D3F1 D3F2 D3F3 D3F4

Storage condition Storage period
(day)

3k dos3V Sush ol soe 50 1.370°  1.298°  1.380°  1.2888 13328 13598  1344% 13892 1.329° 14172 1.380°  1.326°
S8 Bl s ¥e o 100 1.480¢ 1.716°  1.720°  1.740 18368  1.805%  1.801%°  1.8912 1.844° 18918  1.883%  1.8912
Seed moisture 7% and 150 1.308%  1.363%c  1.375%c  1.399%c 1 4482 1.284°  1.371%c  1.410%c 143180 14192 1292¢ 13753
f&%ﬁﬁi{ﬁ?ﬁ 200 1.062¢  1.048°  1.056°  1.0058  1.0088  1.0222 0967  1.0542 1.0148  1.0598 0998  1.014°
sV b ol 50 1.354°  1.323° 1305  1.280° 13278 13738  1366°  1.345% 1.388¢  1.366°  1.340°  1.3612
AE e s F o 100 1.633¢  1.716% 1757 1751  1.805bd  1.804bcd  1.740¢ 1.915°  1.846%c  1.885%  1.885%  1.781%
Seed moisture 7% and 150 1.310%  1.362¢¢  1.2579  1.329%¢  1.400%c 12914  1339%d  1387*d 146228  1.446%®  1.321b%d 1 336%d
4 C storage temperature 200 0.9572 1.046° 1.0252 1.0200  0.958° 1.028¢  0.979° 1.0572 1.064°  0.9928°  1.039°  1.0412
3k Ao s3 VP by (sl 50 1.3748  1.396°  1.365°  1.380°  1.396° 1414  1366°  1.388% 1.416°  1.4042 1.371° 14142
S8 Bl s ¥e o 100 1.759°  1.759°  1.759® 17598 17598 17598  1759% 1759 1.759° 17598 17598 17592
Seed moisture 14% and 150 1.475%  1.495® 1482  1553¢  1.487%  1420% 1503  1.459% 1496 15180  1.454%  1.319°
ffmcpiﬁiiﬁﬁ’f 200 1.063*  1.066°  1.076°  1.035°  1.0198 10542 1017  1.0322 1.0762  1.0868  1.076*°  1.065°
s VF b il 50 1.362°  1.360°  1.344® 13338  1413° 1403 1380  1.3412 1.422¢ 13708 14058 13722
SE ey F sles 100 1.866a  1.836*  1.856°  1.856°  1.871°  1.836*  1.871®  1.875% 19076  1.864 1.856°  1.923°
Seed moisture 14% and 150 1.518c 15892 1581 1478  1473%c ] 467dc  ]530%c 1533 15 ]508®c 1440 1,396
4C storage temperature 200 1.052 1.0338  1.037¢  1.0468  1.006®8  1.022¢  1.037°  1.044° 1.0768  1.0792 1.0658  1.0352

EYIRY oﬁ;\: Slals Lo O 405T olal s 613 gme S5 (S 2n s te Sl (glyls 6\.&@%\?« sy a s
éal;j\.:} 35500590 355 Ao )3 VO + 51 g S 9 1 (S 385 F2 (LS s r;)l:me)al:f)'L:; sysm 08l doys Voo 58 FL ewls pus (S a0 5 6)l:JTCla§D3 41y Ol (6 b d e )3 LS)l:J.TC]é D2 ¢ Juls <oWT D1
aL_ij_}:)}ae)j‘A;J.p)é"b+ajlﬁ)wsjﬁ&ﬁjsjfﬁ:4én\:f)'\:.;éjjno)jl 358 L300+ ol g S 5 i s 35S F3

Averages with at least one common letter, no significant differences according to Duncan's multiple range test.
D1: Complete irrigation; D2: Irrigation cut off during seed milking stage; D3: Irrigation cut off at the seed dough stage; F1: 100% urea fertilizer requirement (250 kg ha-1); F2: Nitroxin and

nitragin + 75 bio fertilizer Percentage of urea required for plant; F3: Nitroxin and Nitragine + 50% Urea fertilizer requirements; F4: Nitroxin and Nitragine bio fertilizer + 25% Urea fertilizer
required by the plant
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Table 6- Mean compares of seed production condition, seed moisture content, storage temperature and storage for wheat seedling vigor index of Chamran cultivar.

Ga) solaubl ol

I3,L1 Lot %
ST Storageperiod ~DIFL ~ DIF2  DIF3  DiF4  D2F1  D2F2  D2F3  D2F4  D3F1  D3F2  D3F3  D3F4

Storage condition

(day)
. 50 16.919% 15.089° 18.8% 24,3802 18.684% 19.400®  22.398% 17.988% 22.9892 232 19.159%  20.927%
3ok Ao,V sk gl e
100 20.672 17.675% 22.0712 18.1752 21.4392 21.5822 22.6322 24.6422 20.135% 25.1032 20.752 21.2252

;\;G:SL“\?);Y' b
Seed moisture 7% and 20 150 205022 21.7422  18.912°  22479* 205108  23511%8  21.236°  20.155°  20.487%°  23.432°  20.940°  18.314%
C storage temperature

200 19.410®  16.251%®  19.739% 22.7892 17.450%  14.990% 13.736° 21.968%  15227®  17.210* 14.644®  16.402%
) 50 21.494%  21.083*  19.902*  22.184%®  20.270%  18.663*  18.714®  20.658% 26.3442 20.698%°  14.189° 20.449%

3 oh o3V by (6l e
100 21.9142 17.6212 17.1032 18.5712 21.7602 21.2078 21.4072 20.0142 21,1252 25.3102 22.3428 21.1642

.s\)fdﬂl.wa\?).s ¥ gl
Seed moisture 7% and 4 150 20.342% 18.4522 21.488% 21.025% 20.184% 21.364% 22.202% 19.8442 19.915% 21.682% 23.034% 20.093%
C storage temperature

200 13.294¢ 20.995%  21.309%  21.294%® 14.101%¢  20.5528¢ 225372 21.0622% 17.24%c  15790%¢ 21536  18.872%°
. 50 18.27¢ 17.088¢ 23.723%d 22.3%¢ 24.198%c  20.354>¢ 191720 26.5702 25.0932 17.735%  24.651%  18.4085%
308 o3 VF Loy (6 g
100 20.2432 20.11474 17.4572 21.2782 21.3282 22.4822 19.3422 20.4282 20.4852 21.428% 255922 22.3782

:\de:}l.a a5 ¥ cles
Seed moisture 14% and 150 16.75¢ 19.8¢e 19.360%  22.485%d 24207  23.034*4  24.25%  21.769°¢  24.121% 22.9Pcd 27.122%  23.629%°
20 C storage temperature

200 19.970% 15.47% 20.688% 14.819° 18.912% 15.660% 15,255 19.614% 17.147%® 14.475°  21.040% 22.7582
. 50 24.3492 25.947¢8 21.2252 22.6912 241752 21.6022 25.2812 25.2612 24.0502 23.6132 22.165% 21.4242

3 0% o2 VF Loy (6 e
100 21.6% 16.9462 22.0172 21.5642 19.62 20.7212 20.8422 21.1042 15.8712 21.7102 24.846% 19.8532

:ljf‘;:i\..« a3 F cles
Seed moisture 14% and 150 16.592% 21.6° 19.115% 229212 22.3782 24.1072 20.539? 215712 20.8007 23.546% 25.775% 22273

4C storage temperature 200 17471° 20394  22001°  22.040°  13111°  17.15* 20436 18.8119° 12788  15775* 15565°  21.667°

EPINY oﬁ;\: Slaals Lo 05057 bl Sols e sl (S 2k o S Sl slls ‘slﬁgxij\:» Casy A D
éal;j\.:} 35500580 35S Ao )3 VO + 51 g S 520 g ) 35S F2 (L s r;)l:me)al:f)'L:; sysm 08l doys Voo 58 FL ewls pus (S a0 5 6)l:JTCla§D3 41y Ol (6 b d e )3 LS)l:J.TC]é D2 ¢ Juls <oWT D1
aL_ij_}:)}ae)j‘A;J.p)é"b+ajlﬁ)wsjﬁ&ﬁjsjfﬁ:4én\:f)'\:.;éjjno)jl 358 Lo y3 00+ ol g S 5 i s 35S F3

Averages with at least one common letter, no significant differences according to Duncan's multiple range test.
D1: Complete irrigation; D2: Irrigation cut off during seed milking stage; D3: Irrigation cut off at the seed dough stage; F1: 100% urea fertilizer requirement (250 kg ha-1); F2: Nitroxin and

nitragin + 75 bio fertilizer Percentage of urea required for plant; F3: Nitroxin and Nitragine + 50% Urea fertilizer requirements; F4: Nitroxin and Nitragine bio fertilizer + 25% Urea fertilizer
required by the plant
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Table 7- Orthogonal comparison of experimental treatments for some biochemical indices of
wheat seed of Chamran cultivar.

Sla o ks
S polee T o Mean of Square
S.O.V. Df Jsbomn 55 5 Sl yomn S 3T
Soluble protein content Catalase activity
AvsB 1 11.33™ 0.0041"s
CvsD 1 1.03" 0.0008"
AvsC 1 19.54" 0.0058"
AvsD 1 29.53™ 0.0023"
BvsC 1 1.12™ 0.0002m™
BvsD 1 4.31m 0.0003"
A&B vs C&D 1 21127 0.0018™
A&Cvs B&D 1 9.62m 0.0006"

.M:@QL’:.H)&)\:@;(A;,MJAO}\Jblcla.a):&)\:@.egﬂ]j:m.nS}»:s‘eHe

\’\5&:},5\.:“,;\?;‘,.3}1@:0éjg‘;\;&b@):ftsb;j)lgszvC,.ULJZB e,pl;l;@u@):hdm,):\f.\.@;vc,ub,'A

SU1 18 sl amy3 Figles 5 5k dumys VF Cugby D L1 S sle 4 s

** *and ns, respectively significant at 1%, 5%, and non-significant respectively.
A: Seed moisture 7% and 20 C storage temperature; B: Seed moisture 7% and 4 C storage temperature;
C: Seed moisture 14% and 20 C storage temperature; D: Seed moisture 14% and 4 C storage temperature
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Table 8- Mean comparison of the effect of different seed production conditions, seed moisture content,

storage temperature and storage period on seed protein content (mg/g fresh seed weight)
wheat cultivar Chamran.

(Ga2) b, ol

1s,L0 Lol &
ST Storage period ~ D1F1  DIF4 D2F1 D2F4 D3FL  D3F4
Storage condition
(day)
‘ 50 153750  10%  10.467®  20% 21.1%  21.033°
Sles 5ok Ao oV b gl s
e 100 475 660  6.167° 62 6.933°  8.233
B ;@L‘ﬂ a5 Y
Seed moisture 7% and 20 C 150 13.232 15.6% 15.5% 17.332 11.9° 13.33%
storage temperature 200 6.78 6.56° 9.28 9.86°  7.56° 853
, 50 18660 1863  194° 19028  2143% 22068
Sles 5 5ds ooV sk ) (gl e
b b b b
DF s ¥ 100 41c 863  6e6* 113 1018 9.3
Seed moisture 7% and 4 C 150 1576  10.8°  1356°  143*  1376* 145
storage temperature 200 6.36° 9.42 856 896 8768 893
, 50 1074  1926°  19.96°  221°  2243% 22,03
Sles 5 )k o )3 VF b (ol s
e 100 34333¢  81%  62667° 7.5 8.3% 9.72
38 sl 4y Y
Seed moisture 14% and 20 150 16.467° 16.467° 13.133% 11967 13.033%  13.4%
C storage temperature 200 763 1013  876%  107° 826 963
, 50 1043 204°  197% 213 2206° 218
les 5 )k o )3 VF by sl s
b b b b
0F ot 100 2.0 6.3 9.36% 10738  853%  0.36
Seed moisture 14% and 4C 150 165° 1833 1423  151°  1396°  14.16°
storage temperature 200 7333 620 8.667° 9267  8.867° 86331
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Averages with at least one common letter, no significant differences according to Duncan's multiple range test.

D1: Complete irrigation; D2: Irrigation cut off during seed milking stage; D3: Irrigation cut off at the seed
dough stage; F1: 100% urea fertilizer requirement (250 kg ha-1); F4: Nitroxin and Nitragine bio fertilizer +

25% Urea fertilizer required by the plant.
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Table 9- Mean comparison of the effect of different seed production conditions, seed moisture content

and storage temperature and storage period for seed catalase activity (mM/g fresh seed weight per minute)
wheat cultivar Chamran.

(Ga0) ol ol

ol Lyl 5
Storage period D1F1 D1F4 D2F1 D2F4 D3F1 D3F4

Storage condition

(day)
. 50 0.04798° 0.0391°¢  0.03503% 0.0188°¢ 0.11673*  0.06243°
3ok Loy Y Cysb ) e
100 0.0137° 0.06497®  0.07867%  0.09287%  0.06597%  0.03143%®

:ljfk_;.}l.»«?):\’- sl
Seed moisture 7% and 150 0.0513*  0.0726*  0.0802*  0.06143*  0.09847*  0.06443
20 C storage temperature

200 0.058372 0.07972 0.082772 0.0406° 0.065472  0.06343%

) 50 0.070033°  0.0731°  0.058367° 0.035533¢ 0.136033* 0.104567°
3ok LoV Cysb ) e

100 0.084232 0.07922 0.02437¢  0.05127¢  0.06397*  0.03197°

J';&L&PJJ ¥ b
Seed moisture 7% and 4 150 0.0949°  0.06907% 0.12337° 007107 00553  0.101°
C storage temperature

200 0.08532 0.07463*  0.06547%  0.08273*  0.07917%  0.02433%

) 50 0.0528¢ 0.016267¢ 0.021833¢ 0.095933" 0.015733¢ 0.1335%
3ok Loy VF Lusb ) (gl e

100 0.10813*  0.03757°  0.10457° 0.11272 0.06547% 0.0127°

:ljfg'.}l.»«g-):\’- sl
Seed moisture 14% and 150 0.0624°  0.07917°  0.09237° 0.0315¢ 0.12183*  0.0589«
20 C storage temperature

200 0.08022 0.14363*  0.10153*  0.05733* 0.06703*  0.11623%2

) 50 0.01827¢  0.03553%  0.07107° 0.12487¢  0.08173° 0.0421°¢
3ok Loy VF b 6l e

100 0.07767®  0.07057% 0.1005% 0.0599% 0.03653°¢ 0.01627°¢

:\Jfb;.?l.« a3 F cles
Seed moisture 14% and 150 0.06953*  0.09847% 0.0868% 0.04823% 0.0919% 0.1046°

4C storage temperature 200 0.06753*  0.04873°  0.0919°  0.1213°  0.0467°  0.06347°
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Averages with at least one common letter, no significant differences according to Duncan's multiple range test.
D1: Complete irrigation; D2: Irrigation cut off during seed milking stage; D3: Irrigation cut off at the seed

dough stage; F1: 100% urea fertilizer requirement (250 kg ha-1); F4: Nitroxin and Nitragine bio fertilizer +
25% Urea fertilizer required by the plant.
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