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This experiment was conducted in order to evaluate the effects of osmo-priming on the
characteristics of germination, seedling and some physiological characteristics of two
cultivars of rapeseed (Brassica napus L.) under saline conditions. The seeds of two spring
rape varieties (Hayola 401 and Ocapi) were pretreated with 29.5 mM potassium nitrate
(KNO3) for 12 hours at 30 degrees Celsius. In the first experiment after priming, 25 primed
and unprimed seeds were placed in petri dishes with 4 levels of salinity (0, 50, 100 and
150 mM of NaCl) factorially in a completely randomized design. Four replicates were
included. The results showed that the germination percentage of primed seeds was more
than non-primed seeds. It seems that tolerance to salinity in primed seeds is due to the
higher ability of these seedlings in osmotic regulation. In pot culture, the pots were kept
for three weeks in the greenhouse with a temperature of 26/16 degrees Celsius (day/night).
The pots were watered every day with saline solutions (0, 50, 100 and 150 mM of NaCl).
This experiment was also carried out based on a completely random design with 4
replications. The results showed that salt stress reduced the dry weight of seedlings of both
cultivars, but the dry weight of seedlings obtained from primed seeds was more than that
of non-primed seeds. The multi-way interaction results also showed that the primed seeds
had higher antioxidant enzyme activity and higher content of soluble sugars and proline,
at the same time, cell membrane damage was lower in them due to the lower concentration
of malondialdehyde compared to non-primed seeds. Under the salinity stress of 150 mM,
the highest dry weight, antioxidant activity, accumulation of soluble sugars and lower
concentration of malondialdehyde were observed in Hyola 401 variety. This research
showed that priming with KNO3 improves canola seed germination under stress
conditions.
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EXTENDED ABSTRACT

Introduction

Seed priming is a method by which seeds are
physiologically and biochemically prepared for
germination before being placed in their substrate and
facing the ecological conditions of the environment. This
can improve many biological and physiological
manifestations in the primed seed and the resulting plant,
especially in unfavorable environmental conditions, so
that these things can be seen in the speed, percentage and
uniformity of germination or seedling emergence.
Globally, soil salinity is one of the most important
ecological issues of rainfed agriculture and has become a
major obstacle to crop yield. Rapeseed seeds are usually
planted in unsuitable soil in terms of humidity (due to
lack of rainfall at the time of planting), and drought and
salt stress, which are factors that reduce water
availability, inhibit and delay germination. This stress
has an adverse effect on the growth and development of
rapeseed and leads to a decrease in yield and economic
efficiency. The purpose of this research is to investigate
the effects of osmo-priming on the dynamics of
germination and seedling growth of two canola cultivars
(Hayola 401 and Okapi) under salt stress and to evaluate
the physiological effects of priming on the activity of
antioxidant enzymes.

Materials and Methods

This research was carried out in the laboratory of the
Seed Science and Technology Department of Islamic
Azad University, Shushtar branch, with the aim of
investigating the effect of potassium nitrate pretreatment
on the germination characteristics and some antioxidant
enzymes of two rapeseed varieties in 2020-2021. The
seeds of two canola cultivars (Hayola 401 and Okapi)
were obtained from the International Institute of Tropical
Agriculture (1ITA), Safiabad Dezful Research Station. In
the first experiment after priming, 25 primed and
unprimed seeds were placed in petri dishes with 4 levels
of salinity (0, 50, 100 and 150 mM of NaCl) factorially
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in a completely randomized design. In pot culture, the
pots were kept for three weeks in the greenhouse with a
temperature of 26/16 degrees Celsius (day/night). The
pots were watered every day with saline solutions (0, 50,
100 and 150 mM of NaCl). This experiment was also
carried out based on a completely random design with 4
replications.

Results and Discussion

The results showed that the germination percentage of
primed seeds was more than non-primed seeds. It seems
that tolerance to salinity in primed seeds is due to the
higher ability of these seedlings in osmotic regulation. In
pot culture, the results showed that salt stress reduced the
dry weight of seedlings of both cultivars, but the dry
weight of seedlings obtained from primed seeds was
more than that of non-primed seeds. The multi-way
interaction results also showed that the primed seeds had
higher antioxidant enzyme activity and higher content of
soluble sugars and proline, at the same time, cell
membrane damage was lower in them due to the lower
concentration of malondialdehyde compared to non-
primed seeds. Under the salinity stress of 150 mM, the
highest dry weight, antioxidant activity, accumulation of
soluble sugars and lower concentration of
malondialdehyde were observed in Hyola 401 variety.

Conclusion

Improvement in seedling growth, development and
establishment is correlated with water absorption
efficiency of seedlings obtained from primed seeds. In
this research, the seeds pretreated with KNOj3 produced
higher germination percentage, shorter average
germination time and stronger seedlings, while the
number of established seedlings per unit area was also
higher. Therefore, pretreatment with potassium nitrate
may be an efficient method to overcome germination
problems and improve seedling growth in the field,
especially in saline conditions.
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** indicate significant at 1% probability level.

Loy5 S e 3 lagme

MGT, GR and FGT abbreviated of Mean Germination Time, Germination Rate and Final Germination Percentage, respectively
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Table 2- Mean comparison of salinity on germinating traits and seedling dry weight of rapeseed

OGYse ) (5555 el (b5 o) aoalS s 035 GasV) 38l Ol wse G/ o) (G341 Sy sl Gl Lo
Salinity level (mM NaCl)  Seedling dry weight (mg) MGT (1/day) GR (seed/day) FGP (%)
0 754a 0.6la 125a 100 a
50 60.21 Db 0.48b 8.33Db 92.12Db
100 4532¢c 0.39¢ 6.68 ¢ 86.64 ¢
150 32.11d 0.25d 4.73d 31.3d

Al o ol Si8l e Ao yd 5 58l o ¢ S50l Ol law ste Caibes 5 5 4 FGP 5 GR MGT
MGT, GR and MGT abbreviated of mean germination time, growth rate and final germination percentage, respectively.

Soph Cilibun s 53 IS (55 55 6SCast 05 5 S3a1r Slho ST (slasled (2T 0m 5 80k e U s
Table 3- Mean comparison of the interaction of experimental treatments on germinating traits and seedling dry weight
of two cultivars of rapeseed in different levels of salinity

Yy F ) Ypls =51 F ) Ypls =51 F)Ypls
Ocapi Hayola 401 Ocapi Hayola 401 Ocapi Hayola 401
%) T = b b
H 30 = T > n > 3 3 3 3
5 52 Le 5 2 5% S Y2 Y2
~ B . R [+ . [+ S . X
3z 1§ Jbze ddEm 322 332 A8 s
= 9\ D\ I 23 = 5 a 5 &
» B R -2 S U R S O 9 9
° A= = EN EN 3 ¥
% % Y Y Y Y
0 NP 0.32a 0.35a 26e 26e 96.1a 97.2a
P 0.33 a 0.37 a 2.1de 2.9de 973 a 97.1a
50 NP 0.26 b 0.27 ab 3.2d 2.7¢ 95.1a 97.1a
P 0.29 ab 0.26 ab 3.3d 2e 936a 953a
100 NP 0.17d 0.20c 72b 6.2b 80.1c 835¢c
P 0.24b 0.23b 53¢ 41c 89.3b 91.2ab
150 NP 0.11°f 0.16 d 89a 8.3ab 521e 68.3d
P 0.14 ¢ 0.19c 69b 48¢c 755d 84c

.c_w.\A.pﬁc;écla.d):)l:d;uq;&:sl(,_uammwo}:.a,a,:fpg,f

The same letters in each column indicate an insignificant difference at the P=0.05 level.

NP and P, abbreviated of non-priming and priming, respectively
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> godxie sla i, F (Sivritepe et al., 2003) d_ib .
Sl Llg e Kagly das e 0Lt 45 550
Ruan et al., 2002; ) sjle -Kan ol 58 Sde &5 s 1 byl
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Table 4- Analysis of variance of experimental treatments on studied traits in rapeseed

o ()
= 2 g 5
(o)) o] N 3 <
38 ER= 35 32 s
. R K = _‘% g ’3 2 = E ] ?)\ <
Sl ki 315 am s Vg %\ ;i % ‘“ni é ;‘/ 5 _5) '(—% 5 Q
S.0.vV D.F \,, E’ S g _\—ﬂ_., E e ; 5 \éx =
b3 g 78 iy
3 c g "3
O
[a
Vﬁ_) 1 76.89 ™ 37.8"™ 0.034 ™ 0.251 ™ 0.047 ™ 0.016 ™
Cultivar
oo 1 127 159 ™ 0.059 ™ 0.187 ™ 0.054 ™ 0.024 ™
Priming
e 3 21.67° 39.7° 0.047" 0.34" 0.061" 0.042'
Salinity (dS/m)
CxP 1 21.67 " 9.7m 0.87 ™ 0.43m™ 0.096 " 0.80 ™
CxS 3 11.14 8.88 0.196" 0.806" 0.021 0.042
PxS 3 11.96" 5.602" 0.202" 0.712 0.037 0.019
CxPxS 3 11.42 9.8 0.62" 171 0.214~ 1.23
s
48 0.53 9.5 0.07 0.62 0.38 1.3
Error
( ) Sl S B
R s 9.11 114 12.6 10.3 8.9 10.7
%CV

e Ny e B Ry

*and ** indicate significant at 5 and 1% probability level, respectively. MDA abbreviated of Malonodialdehyde
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Table 5- Mean comparison of salinity on some physiological traits and dry weight of rapeseed
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0 137a 4.07c 8.8d 0.0016 ¢ 2.38d
50 132a 6.17b 13.33¢ 0.0018 ¢ 36¢
100 1.18b 6.95b 16.1b 0.0148 b 5.28a
150 094c 7.6a 19.1a 0.0188 a 575a
LSD (P=0.05) 0.11 0.55 2.3 0.0012 0.95

GLaod b alin )3 65 e o b 1) (gsad glaT 3
Sk dal 5 (Kattimani etal., 1999) &, o i a.ugﬁ\ﬂ
N5 52528 e 518 S (6 sl a3 g0 0L o7 315 352
5 Jl S s a5 o ge sl slaydy s S s
2 g on ¢ B ok sl (b S NS s bl e S
23 G35 sb e (Burgass & Powell, 1984; Bray, 1995)
b ) T Ol 53 dlo o (b (S slin sl b
ity ga A SIS e s das o ) (Gl YL
Ol s &, (DellAquilla & Beweley, 1989) 55 5
Ay 5o oS das e el Bl lod s 5 (S5,
B S s p e g bT Ced ez Il s g i (b
338 o i S M s 535k e Hde Sl
>k al i 4l Jis gla 5,18 (Burgass & Powell, 1984)

!Lag Phase

Iranian Journal of Seed Science and Technology

508y X G 5 Samln X (o5 53 flise 31

055 1 Gost X Samly X o35 684w 5S 0a ) b an
ol (g, S ol (K5 s b Sl plw g aomalS oSt
035 48 513 DLt 68 e Sl 1y o (F Jgdar) 5 13 sme
Sk 3 eaa sosh MIBIL 85 93 2 00 oalS S
sl L6 ba ol sl b laa o oAl
jLSJ}_AULJ}_JSU Jdsas slas 5 (B Jguer) L zals
Sl A LE a0 s K L s i
N[ oLl sl 4 5 5 8154 (Munns et al., 1988)
B e P VST P'S  JUIARe PRy FY¥
I e Al ol 5T 5lla I 5L Wl e
AU e 55000 31 o dslonn B 3l pe A5 )3 0 e
(CslS oy ¢ ST oy 5l ol sy ol bl slasd 53

Oll oy 55L8 5 pske 4 50

Vol.: 13, No.: 3, Autumn 2024

VBT ol osled OF s



¥\

IR

338 o5t Ll b 53 g DSy 28T e
.(Maggio et al., 2002; Bhattacharjee & Mukherjee, 2002)
1531 Ol e (Sanchez et al., 1998) ol )\Sas 5 sl a5
FAE Ap T UF o (Ko so Sas 25 H 5 s n
Syl @5 5 s GRIF G ols e LU s
e P L
35 A LAT630 Mo Clle Olejen ssbar ol o3 (Sl
A3 (P dad) Sl &‘}‘cdjj_ﬁch_w&‘}lplﬂfr})
21 il 0 b lsome ba s Kimsl 60 53
V00 B g)pd AIAIL eddd 3 5 kil slasds b des Lo
o lil 5 ol sy 53 LT (630 Jle S hale J go Lo
5036 05505 2 dsmsSee /WA 5/ YP s T3,
05 5t dses o /Y 50/ slie ol Y Yl o35 6l
5 il T a0l chle a3 .(F Jade) i S 036 0
M55l U P Ll Co (Sl sl oL

el 0508 I (slaa S

))vbMPQ)\m"6“@&}3‘&“)&‘}“&5}.
McDonald, ) 3 s 555 35,5 oo b o plie C i JralS
5 0 e emmalS iy s by Lame 53 (5558 3 25 (2000
Bt b b s 20lS 0T s 5 (05050 St
o9 e gyss 5 (Godfery et al., 2004) Co | Jshe
Yala o8y 03 Lol (7 ptr) sls (2l 3l 055 33 8 531, 5
3°'\—‘i‘ﬁ‘ﬁ:6uJ;\f O:}ﬁﬁ. 6\jmw6)‘bsm oM f (Fe
L&K‘VBJJJ@‘LMOMLLALgJ}_LCh_aﬁjboM
Voo s b 53 e s (e sy Sal
Jgde) sls 2058l okl 5 Gl b awslin )5 Jge e VO
X3 5 0l sie (Hasegawa et al., 2000) o, e 5 1538 uls (5
v_.la:..x;fd&‘sﬁ L;,}_ﬁ:u:ﬁ;:g}.‘,s@d;«_.ﬂ\mlasaf
(s A SE S DS e Gy b SO 53 e
o315 Olts Slidows plo 3,8 o0 yse JT Gl | 5 a3

S 055 53 &8l 055 5 (K5 Slho (S5 irleST lsles S o 80Le ey lin =5 g
Table 6- Mean comparison of the interaction of experimental treatments on some physiological traits and seedling dry
weight of two cultivars of rapeseed
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P 1.35a 1.39a 047f 0.37¢g 0.0016 d 0.0015d

50 NP 131a 1.25a 0.57e 0.69 d 0.0017d 0.0019d

P 1.32a 1.3b 0.59e 0.61 ed 0.0018d 0.0016 d

100 NP 1.1d 1.13d 0.98d 1.52b 0.020 a 0.017 b

P 1.21cd 1.27c 1.28¢c 1.98 b 0.012¢ 0.010¢

150 NP 0.76 f 0.80 ef 152b 2.47 ab 0.026 a 0.018 b

P 1.08 ¢ 1.14d 2.6la 2.83a 0.018 b 0.013¢
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The same letters in each column indicate an insignificant difference at the P=0.05 level.
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Figurel- Effect of salt stress on leaves soluble sugars of two primed and none-primed spring rapeseed
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Figure 2- Effect of salt stress on leaves catalase enzyme activity of two primed and none-primed spring rapeseed

Sap ke Gog—b i Jamee 55TOL ol 48 Wisls
Munns & James, 2003; ) L g5 o s5ldn ST 4 g6 sla i
B .(Bandeoglu et al., 2004; Farhoudi, 2010
Gl U 53 1) ALE cladshe Ll 5 o SIS 5T
DA S ST 5 VB LS s b sl S
s 05| b Gla w8 flia 55 Bl (sla g 5T

() 93 kil Slaods 53 e ST e Lleda,

Ml (Jgo Ladde 5 V0 0) (5 VL o cblale 5
Sl b ¢ ol 5o (1 [ 8) A5 odaltn (513 2me
#5095 2 03 3T ol Callad daadle LB Rl o e
055 03 3T cpl Sdlad Ol adl s 8 (5 s B o
35 Slbl Ol oo (¥ JS8) 3 o8 05, 51 i B Vgl

o554 Jom 5 (G ST ST (o 5T b oy S ron Collad 5 ot 4 Jard o 65 b (San &
Ashraf & Ali, 2008; ) <ol os i, 8 Ol I gl 4o Gl 1 esls s s Koml 5l ol 1S 5T
(Moosavi et al., 2009) ol, K 5 (5 5 5o .(Munns, 2002 231 G e e pT Sl 5 S 0 d—Sl

Iranian Journal of Seed Science and Technology

G s 315 G5 Jgo e 100 5 V00 slag, s b

Ol sk 55k8 5 p ke 4 45

Vol.: 13, No.: 3, Autumn 2024

VPP Sl o oyled Y



IS 08y 55 SlamalS s, 5 S3ele b i ST o

Yf

&&ij@JcoM )Wﬂdu)v\:)bDNAJLﬂ C_,..Cju
Bray et ) cwl ot i)l S les i Jasl I oo CsluY
Vo Soh sk 5 SWT0 Il Chle sl (@l 1989
5 3YBT s 5l 5 plabeSas e s 100
AShraf) &}Jﬁ‘&w‘auﬁ‘ﬂdujkjaj‘%;‘ﬂ
o PT GlacIlas S sl 3,158 (& Ali, 2008
BYU-SY SR ray Ve Sy NI o JPIS | i S K. A

Wl okt 3 5y 5 IS (glaamalS

28

W Ocapi
3 =R 24 M Hayola 401
. £ 20 |

J zE
™ e 16
Y8
x5 12
189
3 T
=4 =

£

0
28
B Ocapi

. 24 B Hayola 401
35 = 20
J 2 E
- S5 16
©5a 9
R
983
3 T
= &

E

0 50

Cdlai s adean 8 oy sles i sl 0L 3
230 5IST s 5 VG o st (il ST T d‘*ﬁﬂ
63500 anlllas s das o 2ol 53 ol b, baw s
asia 30 5 olS , (Farhoudi et al., 2011) ol ,Kaa
sl 53 0ud Hlad Lty by I Joo b slaanalS S s
Ctlad ot e S sl Sl el glaamalS L
Lgl_a(,.l}}'l- Sl alel s s Bl o 5 i SYULS
DNA cslw jl 53 Ll 5 o lesd o 51 s Sl STl T

}o&ﬁmﬁéudﬂﬁ ggbjéj)wg;ﬁﬁ:@h))ﬁ)}

NP

ab

ab

50 100
(U sho) o5

NaCl (mM)

150

100
(Unsho) 625
NaCl (mM)

150

(NP) szl 5 (P ol o5l SIS 035 53 65 5 53 51T 0 5T b 2 (558 25 -1 IS
Figure 3- Effect of salt stress on leaves peroxidase enzyme activity of two primed and none-primed spring rapeseed
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Table 7- The simple correlation coefficient among studied traits in Rapeseed seed
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