8

N

YYA% [ 290 o )los /‘a)l.e,g JL /Q|)'.’.| gRY 6“;;““3}.’, C:/’/,L,B‘/: & ;’/

(Brassica napus) 1,05 ,ds g34ile> 9 5,10 ,Lil calil 5 Kooyl yy iz o9, 5
Sog i byl pls 0 ¥ 705 (¥

T Bolo Loy S goloddl z ol T Sl bl Bgd 5 oy s

O] 0 (OIS oKl (DL ol 5 el 05,8 sl gulid IS (ol
obuysl s ol oEails (bl ol g el 09,5 slinl 5 Lokl
byl ol s oBisle (S elS g 5 ‘)l€.°l3-wlr
elias.soltani@ut.ac.ir : Jstus ooty g g Sl Cony”

OYAENNY « 5o dy gl VYRS VYT sdl o fu,b)

odus

9 g i dagl s 5 135 (iailer sy g w0y Syl yy ilido oy 1 Gl opl 5o
a8 o plnil 1yomo )ygpod Glalojl dw jgline oy 4y .o axdllan oudims |y 150 (6,19, Casld (yuuni
oud Sy 68,0 (5,10, cald a3l g (G3ailsa 1 5yea T GiulejT ol wda GiulejT Jolis
S| (S gt el b Soos . «Sonos 1.9 5008 (Sosos |y (ygoy b B 50 Sy lyy ;Lo iy
Jlosl yio 1 uiosy (wd WY g A F o mhaw )l )0 o9l i Wi g S peer el 9 Sl
Ol Cax Galosl guls 8,5 )1)8 (b5l 0590 59, YVF (b 5 sudmly sloydy (6510, calls vy
S pilojl s W (Shehal pgw 3B 3)ly Of Laa el A dgu5 I am I35 slaydy ols (L
W20 (o33 AY) (2 yidio o (55940 9 (W20 VEIT) (0 yeS < pio o (uios jomwd 1T (55900 &S 3l LS
b Soonoslyy a5 5 sbas 992 vl 5 JYL (Soonaslyy lojlon plod jo (Fjailear Cuspuw bl |y (Jjaile
g (Celuw o +/+TY) Solwadlu aucwl (el o +/+FF) Sogud donl (el o +/+¥F) SO o anl
L yabar aalls (Celu j +/+18) Souosl p pae b (65,10 Smo BB (Cel o +/+1F) oyl 29 002
Sl by Soaealy (g Hlowd 4 Comnd e (Fi4ler oddimly oy (5)9h Tobw aon o
Olg oo J5 50 43,50 oy (5o Fro all o) (b Sl (9o 9 b Sl py soy3 5,19,L!
Soaalyy 9 syl yudis 1y gl oleien 9 ol Gulidl 1) (s)ad & Joxd Somlyy < )S A
S5 5yl

Soos] 9500 (P «Sogad I (Slinad bs dumn] (S s> d] 1 g0lS (50519

169198 sl
W gy 0D Soraal IS sl yd (oIl B L sl (sl Bk ol o )
bolsme Dol S aises loy o )0 LIS Sl poe 5 ool Sl loyde )yl colls Y
(Soogad dl slitiwlar) anilas Koo,
A2l (55 Syl wald & Lo (5598 ok plod ) IS 0ud Samly slaydy ¥
Fomlio b)losd s 4 Cond Sipoalpgpiun 3 Sooged sl « S sl b )00 Sl slo)los

.».\.3»)5..\

DOI: 10.29252/yujs.4.2.79

CrossMark



pazhoheshi
yasouj logo

pazhoheshi
cross

pazhoheshi
None set by pazhoheshi

https://crossmark.crossref.org/dialog/?doi=10.29252/yujs.4.2.93

WS Ay (Falez g 610 )Ll CalilB y Soe] y ilie S gy il en g (B9

O3S o) L San g e y2) el o0 LS
il anals yioll cel 8 cpl a5 canl oald
o9t 5 el s e Lulyd s eyl
QY ) Kan g LS > 58) 09 oo Los 5 S
g Cep GRIPL p G Gl Glat S
e oA 50 (ol e 5 Gl SIS
Slod l eolainl b Sis g 5590 Jed 5l e
5 my®) Ol vezy e LS o Siwly
i) lS (Y108 o glale 5 Slalu ¥+ +) oo Son
Saler g el Sl a5l ooy las
R RY T I PR T T S YY) SCHR NP POk
WL _

5 P pSem (VooF olles g LIS )
s (YorV (o)en g oSIL) ay (Voo ¥ o ) Kan
sl byls 0 (Vo0 o )Ken g L) &y
Syl JU

o oS b, u*'-")s‘ o ﬁ“j 5 %.‘)iﬁ)*.’:—“

S owsls ol «veesy f

Sl 90 59 b avslie ;o (59 i Layly
G 4 polie o, Ho Lad aly o,Slee Ll gy )F
S Sisasly a5 0ol 5,155 aioen 8L iuldl
e g S by g LRl case @i g O)O
5 WY F ol 5 5g)l8) 05 n i0g; malS
(<
ol bl Gy (Y1 0) glale ¢ Slale
olS o Sl iz slo o o o a5 wisls
90,82 dlgo 5l eolatuwl Saslyy g9 (o e calizxe
Ot Siaslpgyaen 5l eolinul ol 5l ax 5 o
aS il las imen liasl g Lo 1) cuie &l 3
olS 5l (S e Sl el ol 51 oolanu!
Sl wilg o 0iS oo ol HA ;0 a5 e Jdo 4
oS Sldlas ggasme ;0 9 ol ails g_s‘)“"‘ﬂ’ P s
J.:lﬁ &iu.‘wl)-)w‘ )l oslazwl ..\309.3 oé)f ) LQUT
Syl clbB (g, (Sl Cledbl 09 aoy

' Harris

" Fujikara

12 Ashraf and Rauf
13 Foti

' 1gbal and Ashraf
13 Farooq

doddlo
Cou Oabdy &5 Sl Al 3l lals e Sidile>
R SN TR N e
Ioasd (Y s 5 Tali) 85
Ygame o Slee a5 cwl Jae e slo s
0338 o hlen 5 gil) aas e mals |, el
@ okS ady e Jolie 5l (S0 (Siailex al> e
SLoss (Voo F Tsisr 5 00l 5)98 25
5 e Slagg Cuem 5 ol Jewily GRalS 5,k
el 5lisyge laé slagg (Rl (pizes o IS
AlelS ad; 5 Sialer p ey 5 pedS S8
Goase gl i (VY TS 5 1) 535
L el Siailer Ceyw g doys a5 cwl ools lis
UL Acs"u"l“) S U 5)sh Rl

AV
ol slaely 5l (S e slais Ll s s
OB b esliinl ol pad g (Sl laadse
5 sSlle Ve o F ol Ken 5 LIS 1ra0) Conl Kol
2 st slaghsy 5 (Se el (Ve oY (S
O e g Siailer alisl cel wilg oo a4 ol
Sty 5l o Sl g,y 5l eolitul ogl a0
bolyd o Hd CetS Gl g )0 oS, See
3oV F s 5 M) wil s shame aeleals
dz Ol (g )lake g ge 03l 03] s 4 Sisl
Jub Jolt) (Gl adgl Jolye a5 (5 5 cans
4 00,5 ) azads; bl gl el (el o
Syl pgd Al po b Loyl iy ol o e oske
Nigd oo (ol pge alse 3ls Lol sy oo iy
wiled 5 Aigd oo St lo)dy « Sy jled 5l o
Sw) Lgdos A5 g 0pSd jled Gen layd
o oslee bl el ol (1230 Sullss

! Seefeldt

% Serrano

3 Kader and Jutzi
* Khan and Gulzar
> Soltani

® Demir Kaya

7 Murungu

8 Basra

° McDonald



AN

WAF Tpgo o)l o3l Jbw /ol yds slomnsss

Govd A5 Ll )3 IS ialer  Saaasly S
AB o el Syget Galeil pl b o)
ol 258 Eyeo S5 F L bolas LS £k
@ WWog A Y e mhe by Jold )98 A
Jol gl B 50 Ssaly Jless g e e
Sl b Sl Sialngyen Sl nog
s b Sl (S 555 25l Sl
sl b Sl 3 (S 25,5 L) Sy
o (il Sl pllay oS, cSl) Seasee
Smalpged Gy 5l Sl s sl
Laags o syt (0] 51 ooliasl b iy Sival)
S S s oolial (Yo¥) TS 5 Lug
WYssdeo V Sebadlo el b laydy Siealy
e o1 5l Ko s Seblls sl 25 </VYA
25 o Vo S sl b s sl b
J> ol 5d S 5o Sz anal 05 IV (gale
VOIFEA l5p 10 ¥ Saoged sl bl gy g o
e ol il S LY Sagen el s
s byl

e o 5SS e 0 yed i Gllejl o
ools )13 3 (55, 57 S po L 00 (Sl
sladsle 5 shaie ST L 3,5 Csbpe 5l g 0
Ve slod )3 gilis5 U2 5o plabs i 5l oad as
50k 90 baydy 5l el ol asalas of 5 il ax e
Azady; zoy> 03jailsx 50 Jlre 9 £8,5 O je0 3,
V) talesl Jsb 5o S iter b saslen ¥ sl
s sladslxa g e O A6 4 5ls )00 50 ()
ailex Gy g Aoy b (gl ol adlal suls
aly opl a5 b eslinal Germin® asby 5l s o
Vo ay Sialex B asS o Job a5 Sley ) D10
b asS oo Jsb a5 Sy wuw) D50 (o yy aoys
&S Sloy ) D0 g (dusyy dspo B0 4 Sjale>
ey dey A 4 Gialex B asS o Jsb
Skl (Cele ) (Siailyz Sy IS (oo dmslone
Foo) oen 5 k) 0b asbre )
(XY oS 5 ol
58l e s R50=1/D50 M)

3 Toselli and Casenave

o] alo 5l a5 o)ls 0929 ool Sl sla,d
5 lolsS 5 0339) K 5 ' & e
CelilB Bz g0 ,m 40 0,5 o il (V) ) T Lkl
s ley b et Sl slayde skl
Ol 45 ond oylal 5l &I (gl sine
G0kl Ysh e el 1 ead Sipasly sla,dy
Olpl =hy S (5,00 Lulyd 4 axg b o)
Ny oy (V) 5l Gog Ole G (pl Sloal
Sl b gloj a5 IS byl O i
Sionlyy alies sl ylos 1 gy (V) o1 ulaol 5
alllas (V) 5 (508 5 Ll p jo laydy Gjallse

FREIE TN P PSR VP S IE JOWE

g, g olge
ol oKl 0 YYD Jls jo ek ol
o Oygody Gind (pl b el Glwypl wop
Cd> Ko, oJsl Gabesl Ho b plul ailflas bl
6,5 5 anllan 3,50 ¥ 25 o IS slady ]
)&y cpl 00,8 s Siaulyy oy Sde e U
S Wb ad £ )% g JW as g lel dnge
PY SO Y pl oy ead udlo YYD Jle o
@ Joxio g oIy ailies 0l o el 3 ol
039 Il cisnl oy Goe i (6l el (St
S5 e 50 5 0d Sl LSS F e )5 0 a4yl
Slgadesls 18 (Blo del5 g5, s 5 5% 00
Colo VE Jsb 0 g B @l ol 4 ke
g Wad SS9 o) 6l by el & s
ol &S el S a agY s 8ol gl s
5wl il esls cds b o 1S5 L g iolesl
oz Jlagai gy Jao 5l ool b e
Sl el ly azaty; zo5 oloj 5 0b ou)
O IS ol ,do pgo ooyl jo elul (b ol s
Sl Sl sl Ghage O jo celw Vo o
Sl 4z Ve gles o g Seagee sl 9 S
o byds Sae pl bl e g wal oals 1,8 0T
s A S 5 g ltlajl Ll o

' Liu
? Kuppusamy and Ranganathan



AY

WS Ay (Falez g 610 )Ll CalilB y Soe] y ilie S gy il en g (B9

o9 oh Sl 4 bgrye Sldlas 25T
Qolo)lﬁlg.!ajéjg—lgﬁx?@zmgbg
O ol 4 pladl Kasly iz slacelo
o al)l e cpl jo aS Ldg, 098 g0 Sieslyy 0,90
poe Llyl o Soealy jloes Jlasl sl 335 (52,
Wil oo ol iz o S

@ Ot slp 388 Ol Olgier w S nl
s 5 08 dlxe 1) Of Qi lajls 5l e
L85 el Sl jles Oloj 950 50 BB

Gale an Sjailem L, (Ve o) o)) Sed 5 ' Y
a5 ol plis s gy (o2l e B o ) e
O 5o Sialez g 5B bl a4 o, sl ol
ookl g9, 3l am Gl T U Y g0 j0 a3gS au
FVeb 4 e b Ol Lesily palS 5 og
bjle 51 (B 50 9 w05 Gialez pgd B ol
3 eslaiwl ais Ol Cdz pgw 3B o)l 5 e byl
3B S SSYsk sl 5l (o el slaglone
po 5B 4 laydy as il plisebl g (Sialls> pgo
(Y10 (Glhals g glalw) 0l oo G3als>

3 5 y=0.000x3-0.022x2 + 0.282x + 0.681

R2=0.90
y g,
&2
23
ELINE
" 5
s 2
0 T T Y
0 10 20 30

(b)) OT Cio g9 jlam ol

Time after water uptake

Eord 5lam (¥ 28 o) LIS ,d o Qdor lie =) U0
Ao slaosls 5l a5 asbige Hh Sl o Qi agnl
i g sl ond Jols ol Lula b allas iles]

9 azaiy; go ol G aBliee H 0 o IS5 Sk

s o oLt |y ol Dl g 5B & o,
Figure 1. Water uptake of rapeseed (Karaj 3, line)
after starting imbibition. Water uptake is shown
for one seed, measured from three separate
experiments with the same condition and each
point being an average of 4 replications and 50
seeds. The arrow shows radicle emergence time
and phase 3 of water uptake.
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Table 1. Analysis of variance (mean squares) for germination percentage (Gmax), germination rate (R50),
and onset of germination (T10) as affected by salinity and seed priming in rapeseed. The interaction slicing
of salinity and priming effects was conducted and salinity effect was investigated for each level of priming
(hydropriming (Hyd), priming with humic acid (HA), priming with salicylic acid (SA) and priming with
gibberellic acid (GA) and no priming (C)).
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* ** indicate significance at p<0.05 and p<0.01, and "* indicate no significant
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Figure 2. Effect of salinity on germination percentage of rapeseed seeds (A). Effect of priming on
germination percentage of rapeseed seeds (B). (Hydropriming (Hyd); Humic acid (HA); Priming with
salicylic acid (SA); Priming with gibberellic acid (GA); No-priming (C)).
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Figure 3. Effect of salinity on germination rate of rapeseed seeds (A). Effect of priming on germination rate
of rapeseed seeds (B). (Hydropriming (Hyd); Humic acid (HA); Priming with salicylic acid (SA); Priming
with gibberellic acid (GA); No-priming (C)).
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Figure 4. Effect of salinity on onset of germination of rapeseed seeds (A). Effect of priming on onset of
germination of rapeseed seeds (B). (Hydropriming (Hyd); Humic acid (HA); Priming with salicylic acid
(SA); Priming with gibberellic acid (GA); No-priming (C)).
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percentage after different rapeseed seed storage times
with different priming treatments (hydropriming
(Hyd), humic acid (HA), priming with salicylic acid
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Abstract

This study was conducted to study the effects of different priming methods on germination rate
and percentage under salinity stress and to determine the stability of primed seeds. In order to
accomplish this, three different experiments were conducted separately, including the experiment
of water uptake, the experiment of salinity stress, and the experiment of storability of primed seeds.
Priming treatments were five levels of control (unprimed), hydropriming (Hyd), priming with
humic acid (HA), priming with salicylic acid (SA) and priming with gibberellic acid (GA). Salinity
stresses were four levels of 0, 4, 8 and 12 ds/m of NaCl. The stability of prime seeds was
investigated over a period of 226 days after priming. The results of water uptake showed that
rapeseeds entered into the third phase of water uptake after 18 hours of hydration. The results of the
salinity experiment showed that salinity levels of 12 and 0 ds/m had the lowest (74.3 %) and
highest (83 %) germination percentage, respectively. In terms of germination rate, there were
significant differences between GA (0.034 h™"), HA (0.036 h™") and Hyd (0.036 h™") with C (0.019 h"
") and SA (0.027 h™"). Generally speaking, primed seeds germinated better than control seeds at all
levels of salinity. The storability of primed seeds and control seeds had no significant decrease
during storage. Finally, it was concluded that seed priming increased the tolerance to salinity stress;
in terms of storability, there was no significant difference between primed seeds and primed seeds
could be stored in the same way as control seeds.

Keywords: Gibberellic acid, Humic acid, Hydropriming, Salicylic acid, Stress

Highlights:

1- In the current study, the stability of prime seeds was investigated for the first time.

2- There was no significant difference between the storability of primed seeds and control
seeds (unprimed) at each sampling time (the only exception was SA).

3- Primed seeds had better germination performance than the control seeds at all the
salinity stress levels.

4- Seed priming treatments using gibberellic acid, humic acid and hydropriming were the
best, compared with the other treatments.
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