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Background and objectives: Canola is one of the most important
oilseeds that plays a major role in providing human edible oil and in
this regard, it is in the third place after soybean and palm oil. There
are many strategies to improve growth, yield and precocity in plant
species including rapeseed. Seed priming is a pre-planting strategy
that is very effective in improving germination, grow rate, seedling
establishment and early maturity. As a result, considering the
importance of increasing the quantity and quality of rapeseed and the
positive effects of that treatment on improving germination,
increasing yield and early maturity in rapeseed, in this study, the
effect of seed priming by gibberellin and salicylic acid on the
characteristics of germination, growth and seed yield of canola
evaluated.

Materials and methods: In this research, a factorial experiment was
conducted in a randomized block design with three factors. The first
factor of genotype (Lord and Hayola 308), the second factor of
salicylic acid (zero, 750, 1500 and 2250 pM) and the third factor of
gibberellin (zero, 750, 1500 and 2250 uM) with three replications in
the research greenhouses of University of Agricultural Sciences and
Natural Resources of Sari was done in 2018. Canola seeds were
immersed in the solution of the mentioned salicylic acid and
gibberellin treatments for 24 hours at a temperature of 25 degrees
Celsius. After passing the desired period, the seeds were washed with
distilled water and completely dried on filter paper, which were
immediately cultivated after drying. Distilled water was used for the
zero level and was considered as a control. Germination percentage,
first day of emergence, last day of emergence, time spread of
emergence, day to maturity, 1000-seed weight, number of pods per
plant, plant height, pod length, number of seeds per pod and yield
were measured. At the end, all statistical analysis of the data obtained
from this experiment, after ensuring their normality, were performed
using SAS and SPSS software.
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Results: The results of analysis of variance showed that seed priming
by salicylic acid and gibberellin treatments had a significant effect on
all traits except pod length at the level of one percent. The interaction
effect of genotype with salicylic acid and the interaction effect of
genotype with gibberellin were significant for all traits. The
interaction of salicylic acid with gibberellin and the triple interaction
of gibberellin with salicylic acid with genotype were significant for
all traits except pod length. The results of mean comparison showed
that the use of seed priming of salicylic acid and gibberellin, with
increasing germination percentage, reducing the range of emergence
and decreasing the day to maturity caused early ripening in rapeseed.
In addition, by increasing the yield components such as number of
seeds per pod, number of pods per plant, 1000-seed weight, height
and length of pods, also increased grain yield. The results also
showed that the combined application of 1500 uM levels from both
treatments (salicylic 1500 x gibberellin 1500) has the greatest effect
on increasing yield components and grain yield, so that grain yield in
Lord genotype from 7.5 (gram per pot) to 12.1 (gram per pot) And in
Hayola 308 genotype increased from 4.1 (gram per pot) to 6.89 (gram
per pot). Interaction of salicylic acid 2250 x Gibberellin 2250 uM
showed the greatest effect in reducing the day to maturity but caused
a significant reduction in yield and it’s components of cultivars.

Conclusion: In general, the results showed that among the different
concentrations of treatment, lower concentrations of these treatments
were more effective in inducing prematurity and increasing yield.
And among the cultivars used, Lord Genotype has a higher but late
yield, which can be solved by treating the problem of late maturity
and as the best genotype in terms of early maturity and high yield
under the influence of treatments, especially at the level of 1500
salicylic acid x Gibberellin introduced 1500 uM.
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Table 1- Analysis of variance of morphological traits of two Brasica genotypes under the influence of salicylic acid
and gibberellin.
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DF: Degrees of freedom, FDE: First day of emergence, LDE: Last day of emergence, TSE: Time spread of emergence, GP:
Germination percentage, DR: Days to ripening, H: Height, PN: Pod number, GNP: Grian number in pod, TGW: 1000-
grain weight, PL: Pod length, Y: Seed yield
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ns, * and ** are non-significant and significant at 5 and 1%, respectively.
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Table 2- Mean comparison of interaction of genotype xsalicylic acid and genotype x gibberellin for trait Days to
Ripening in two brassica cultivars.
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Cultivars 0 750 1500 2250 750 1500 2250
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Means with at least one common letter in each column have no statistical difference at the 5% level
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Table 3- Mean comparison of interaction of genotype xsalicylic acid and genotype x gibberellin for trait Seed yield in
two brassica cultivars.
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rb;). Control (uM) Salicylic acid levels (uUM) Gibberellin levels (uM)
Cultivars 0 750 1500 2250 750 1500 2250
Lord 7/5¢ 8.56% 9.03? 7¢d 8.23" 8.7% 6.58¢
Hayola 308 4/2¢d 5.32% 5.7 4,234 4.87¢ 5.2bc 4.14

Bl g Ao ys gy a5 @bl Gt L g p 53 S pie G K Bl gl sla, Sl
Means with at least one common letter in each column have no statistical difference at the 5% level
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Table 4- Mean comparison of the interaction genotype x gibberellin x salicylic acid in two brassica cultivars under
treatment.

ook amylis

Mean comparison

c [ =
t 3 g ¢ W ¢ L% e,
. c - & & T Y ow : . - Y & ©
“;, ¢ } \E kf kV < Q{ & (. 2 C v
& }I :E & ¥ - o & & v e T = < h ‘%\
‘ > o T £ < v E v N v o
v & & ) v v 3 + = ~
G GI SA FDE LDE TSE GP DR H(cm) PN GNP PL(cm) TGW(g) Y(g/pot)
0 0 10.3bed  16.6bcd 6.3b 86d 178a 76.3ef 13h 16fg 4.9d 5.0ef 7.5F
0 750 8.6efgh 14ghi 5.3bc 91bed 175bc 83.3 de 19de 19de 5.1cd 6.1de 8.56cde
0 1500 7i 12h 5¢ 93b 173d 95.6¢ 15fgh 26b 5.7ab 6.8cd 9.03cde
0 2250 11be 16.3cd 5.3bc 84de 171ef 108 b 23¢ 12hi 5cd 5.0ef Tef
750 0 9defg 14.6fg 5.3bc 89cd 176b 77.6f 14gh 20cd 5.1cd 5.5¢ 8.23de
750 750 9.6 cdef  15.6def 6bc 91lbe 174/4d 78.3ef 18ef 24b 5.4bc 6.9¢cd 9.9bc
750 1500 8.6 efgh 14.3gh 5.6bc 90bed 170e 82cdef  17efg 20cd 5.4bcd 7.2cde 9.2¢d
& 750 2250 10cde 16.6bcd  6.6bc 89d 169.3ef  83.6def 16h 15gh 5.2bed 6.0de 8.9cde
a 1500 0 8gh 13.3h 5.3bc 92be 174cd 79.6ef 16efg 22¢ 5.4bc 6.5de 8.7de
1500 750 9.3defg 15efg 5.6bc 92be 172.6de  78.3ef 23¢ 25b 5.9a 7.4ab 10.4b
1500 1500 8.3fgh 10.6i 2.3d 95a 168gh 83.6cdef  22cd 29a 6.0a 8.1a 12.1a
1500 2250 9.5cdef 16cde 6.5bc 89d 167h 89.6 bed 24¢ 19de 5.3bed 6.2de 8.4e
2250 0 11.3b 17.6b 6.3bc 82e 170fg 87 bede 19¢ 10i 5.1cd 4.8f 6.58ef
2250 750 9.3 cdef 16.3cd 7ab 88d 171.6ef  91.3 be 25be 16efg 5.1cd 5.8de 8.6de
2250 1500 10.3bed  16.6bcd  6.3bc 88d 169g 95.6b 28b 17def 5cd 6.1de 8.8de
2250 2250 13.3a 20.6a 7.3a 79f 165i 115.6a 33a 10i 4.9d 2.8g 5.2g
0 0 5.6¢ 12.3¢ 6.6bcde 80cd 157abe T4e 9¢g 12fg 4.6bc 4.2gh 4.1g
0 750 3.6fg 8.6fg Sef 85ab 151fg 81d 12def  16cde 5.0ab 5.1cde 5.32de
0 1500 3.3fg 8.3fg Sef 90b 154ed 87.3bc 14 def  19bc 5.5a 5.8b 5.7cd
0 2250 7b 13¢ 6 cde 78d 158ab 91.6bc 16bed 8hi 4.5bc 4.0h 4.23efg
750 0 4.3ef 10ef 53 de 82cd 155de 86.6cd 10fg 15def 5.3ab 4.7efg 4.87ef
750 750 4.3ef 9.6de 5.3de 87abc 151.3fg 83.1d 14 def  17bcd 5.3ab 5.1cde 5.9bc
T 750 1500 3.6fg 9.3df 5.6de 85ab 150.6hi 89.5bc 17bed 18be 5.0ab 5.5bc 6.4ab
E_ 750 2250 6.6b 12.6cd 6cde 82abed 152.6ef  95.7b 1lefg 10gh 5.4ab 4.3gh 5.3de
> 1500 0 4d 9fg Sef 86bcd 157abe 96b 13 def  17bed 5.4ab 5.3bed 5.2de
2 1500 750 3.6fg 10ef 6.3bcde 85abed 156.3cd  86.8cd 18bc 19bc 4.9ab 5.4bcd 6bc
1500 1500 2.6g 73¢g 4.6f 94a 149i 86.2cd 19b 22a 5.3ab 6.4a 6.89a
1500 2250 6.6b 13¢ 6.3bcde 74abced 155.6¢d 88be 14 def 13fg 4.9ab 5.0cdef 5.1ef
2250 0 6.6b 12.6¢ 6 cde 64cd 159a 97.1b 15bede 6i 4.4c 3.9h 4.2fg
2250 750 7b 14.6b  6.3bcde 65bed 158.3ab 87.1bc 16bed 13fg 5.2ab 4.4fgh 4.6ef
2250 1500 6.3bc 14.3b 8.3ab 72bed 158ab 94.1b 17bed 14ef 4.7bc 4.0h 5.3de
2250 2250 8.3a 17.6a 8.6a 53abed 158.3ab 112.2a 23a 4j 3.7d 3.0i 4g

G: Genotype, GI: Gibberellin, SA: Salicylic acid, First day of emergence, LDE: Last day of emergence, TSE: Time
spread of emergence, GP: Germination percentage, DR: Days to ripening, H: Height, PN: Pod number, GNP: grian
number in pod, TGW: 1000-grain weight, PL: Pod length, Y: seed yield.

it o3 gy a3 (olal Sl B O a > S e G S Bl il (glaSSle
Means with at least one common letter in each column have no statistical difference at the 5% level
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