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Figure 1- Interaction of salicylic acid andmethanol on germination
of rap eseed under drough stress
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Au: level 0 mM salicylic acid, Az: level 0.7 mM salicylic acid, As: 1.4 mM salicylic acid level, Bi: Level 0% by volume of

methanol, B2: level 3% methanol, B3: Level 6% methanol.
Means with similar letters are not significantly different at 5% probability level.
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Table 1. Variance analysis the effect of priming with salicylic acid and methanol on germination
traits of canola (Hyola 401) under drought stress

ol a0 Sy ol st Galer cepn sk Jsb el b S g5 4 el
Ol yuss ol Siale> Sials> Germination — azais, azdadls  Seedling azalS BRY
S.0.V Degrees of Germination Mean rate Radicle Plumule length  Seedling dry Seed vigor

freedom  Percentage  germination (1/day) length length (cm) weight index
time(day) (cm) (cm) (gr)

)l’i’ 2 21.920s 0.002"s 0.0001 s 6.61** 2.37%* 16.84**  0.0002**  1600.85**

Replication
Joke 2 929.77** 2.13** 0.226™* 34.68** 13.96**  88.63**  0.0014**  16029.63**
Factor A
Jele 2 108.44** 0.077** 0.010™* 18.57**  9.67** 54.88**  0.0009**  534747**
Factor B
Jele 2 146.37** 1.14** 0.121** 38.70** 16.31** 105.04** 0.0016**  12396.72**
Factor C

AxB 2 215.3%* 0.084%* 0.0134** 1.99* 1.15%* 6.05%* 0.0001** 765.14%*
AxC 4 79.11* 0.042%* 0.007** 0.291ns  1.93%* 3.5108 0.00009* 314.53ns

BxC 4 25.48ns 0.01** 0.0006** 5.36** 2.47%* 14.91**  0.0002** 938.52%*

AxBxC 8 30.81* 0.047** 0.003** 1.48%*  0.643"  4.51** 0.00008* 263.52 "

e 54 12.07 0.006 0.007 0.599 0.31 1.52 0.00003 157.64

Error
CV. (%) 3.74 2.38 2.54 10.16 10.87 9.69 10.45 10.54
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A: levels of salicylic acid, B: methanol levels, C: drought stress levels, AxB: Interaction of salicylic acid and methanol, Ax
C: Interaction between Salicylic Acid and drought, BxC: Interaction of methanol and drought AxBXC: the interaction of
salicylic acid, methanol and water stress.
Ns, * and **, respectively, without meaning, the significance is at the level of 5% and 1%.
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Figure 2- Interaction of salicylic acid and methanol on mean germination time of
rapeseed under drough stress
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Ai: level 0 mM salicylic acid, Az: level 0.7 mM salicylic acid, As: 1.4 mM salicylic acid level, Bi: Level 0% by volume of
methanol, B2: level 3% methanol, B3: Level 6% methanol.

Means with similar letters are not significantly different at 5% probability level.
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Figure 3- Interaction of salicylic acid and methanol on germination rate of
rapeseed under drought stress
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Au: level 0 mM salicylic acid, Az: level 0.7 mM salicylic acid, As: 1.4 mM salicylic acid level, Bi: Level 0% by volume of

methanol, B2: level 3% methanol, B3: Level 6% methanol.

Means with similar letters are not significantly different at 5% probability level.
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Figure 4- Interaction of salicylic acid and methanol on radicle length of rap eseed

under drought stress
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Au: level 0 mM salicylic acid, Az: level 0.7 mM salicylic acid, As: 1.4 mM salicylic acid level, Bi: Level 0% by volume of

methanol, B2: level 3% methanol, B3: Level 6% methanol.

Means with similar letters are not significantly different at 5% probability level.
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Figure 5- Interaction salicylic acid and methanol on plumule length of

rapeseed
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Au: level 0 mM salicylic acid, Az: level 0.7 mM salicylic acid, As: 1.4 mM salicylic acid level, Bi: Level 0% by volume of

methanol, Ba: level 3% methanol, Bs: Level 6% methanol.

Means with similar letters are not significantly different at 5% probability level.



VAP Toslez oyleds [p)lezr Jlo [0]n] )3 Slisios g psle

u‘)lS.o.ﬁb 9 L_,;"LQS

(o gils) az 23l Jgbo

plumule length (can)

o T L S ¥ s = I U = s
| N E— | |

=

-

be
cd — — be

de

Al1C1 AlLC2 Al1C3 A2C1 A2C2 A2C3 A3C1 A3CZ2 A3C3

I}JS a>asle J#)"b“.{"“"\}‘“ jwu,u_..ﬂ \_],3].0.».0);1—9J.<_w
Figure 6- Interaction of salisylic acid and drought stress on plumule
length of rapeseed
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Ai: level 0 mM salicylic acid, Az: level 0.7 mM salicylic acid, As: 1.4 mM salicylic acid level, Bi: Level 0% by volume of
methanol, Ba: level 3% methanol, Bs: Level 6% methanol.

Means with similar letters are not significantly different at 5% probability level.
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Figure 7- Interaction of methanol and drought stress on plumule length
of rapeseed
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Figure 8- Interaction of salicylic acid and methanol on seedling length of rap eseed
under drought stress
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Au: level 0 mM salicylic acid, Az: level 0.7 mM salicylic acid, As: 1.4 mM salicylic acid level, Bi: Level 0% by volume of

methanol, B2: level 3% methanol, B3: Level 6% methanol.

Means with similar letters are not significantly different at 5% probability level.
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Ai: level 0 mM salicylic acid, Az: level 0.7 mM salicylic acid, As: 1.4 mM salicylic acid level, Bi: Level 0% by volume of
methanol, Ba: level 3% methanol, Bs: Level 6% methanol.
Means with similar letters are not significantly different at 5% probability level.

S 5 VOVNY Sl b (Si5 a0 JSullSe Gl b alSss Jlite Il oSilee anglie
—oIA xJglis com doys £ Al g0 blite Il o )l olad LIS )& aw ey p Jeiliex Sl ol
saalie YWAF Sl b Sid o5 JSwllKe Jlie ot s asls ol Gl oo o b
5 Solojle gloadl L mbs o (V) JS5) W I o o0 Y Sl apnl Yaa Lo <1V alf o
o3l » e (Miar Sadeghi et al., 2010) .Sea Flie 3y o cp5eS 9 YAVY Sk b Jgilie
Sl anl b jles e 0 1S )& asy s ll doye A Sl ol Voo (Lo o allee
bl onl omizps cadls cllae S5 a5 cou JS5) wb oanlie Ve I0F 5uSile b Joilie o>
(Ramberg et al., 2002) ), Sen 5 5 ,ul, sloasl Lo e i wiliee zohaw o 30 iz (V0
bobesiin 0o S ) a2l Gl (oo a3l PG (S 5 llys s st
el (Sas i Gl b casls e e il rox gl o> awoye ¥ oailfee Jlie oIjl o
200 - .
180 - =
160 | be e~ be © b
3 £ 140 - ¢
Q) 8 120 i de
< 2 100 -
12 g0
‘3\ E 60 |
40 -
20 -
0

A1B1 AlB2 AlB3 AZB1 A2ZB2 A2B3 A3B1 A3BZ2 A3B3

1508 500 ads el o Jsilis 5 Selwdlo v Bilais ol =V IS0
Figure 10- Interaction of salicylic acid and methanol on seed vigor index
of rap eseed
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Ai: level 0 mM salicylic acid, Az: level 0.7 mM salicylic acid, As: 1.4 mM salicylic acid level, Bi: Level 0% by volume of

methanol, Bz: level 3% methanol, Bs: Level 6% methanol.
Means with similar letters are not significantly different at 5% probability level.
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Bi: Level 0% methanol, Ba: level 3% methanol, Bs: level 6% methanol, Ci: level drought stress 0 MPa, Ca: level drought

stress -0.4 MPa, Cs: levels drought stress -0.8 MPa.

Means with similar letters are not significantly different at 5% probability level.
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Abstract

To study the interaction effect of seed priming with salicylic acid and methanol on germination
traits of rapeseed (Brassica napus cv. Hyola 401) under drought stress, a factorial experiment was
carried out based on a completely randomized design with three replications. The experimental
treatments included seed priming with salicylic acid at three levels 0, 0.7 and 1.4 mM, and methanol at
three levels of 0, 3% and 6% volume. Polyethylene glycol 6000 at three levels of 0 (control), -0.4 and
-0.8 Mpa was used for drought stress. The traits measured in this experiment was Germination percent,
Mean germination time, germination rate, radicle length, plumule length, seedling length, seedling dry
weight, and seed vigor. Results showed that the interaction of salicylic acid and methanol on all
rapeseed germination traits was significant except from the radicle length (P<0.01). The interaction of
salicylic acid and drought stress on mean germination time, germination rate and plumule length traits
rapeseed were significant (P<0.01). The interaction of methanol and drought stress on all rapeseed
germination traits was significant except from the germination percentage (P<0.01). Based on the
results of this experiment, it is concluded that the integrated treatment of seed priming with 0.7 mM
salicylic acid and 3% volume of methanol concentration, can improve all germination traits of canola
under both favorable conditions and drought stress.
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