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One of the most important factors in reducing vigor of seed is the occurrence
of water stress during seed development on mother plant. Also, the use of
growth regulators in environmental stresses leads to the production of seeds
with better germination ability. In order to study the effect of methyl
jasmonate on germination indices and vigor of two bread wheat cultivars
under different irrigation regimes, an experiment was conducted as a split
factorial in a RCBD design in two growing seasons (2015 and 2017). In this
experiment, different irrigation regimes including normal irrigation (control),
irrigation cut off from bolting stage and irrigation cut off from the grain
milking stage were investigated as the main factor, and two wheat cultivars
Sirvan and Pishtaz and 0, 50, 100, and 150 um of methyl as sub plots. The
results showed that in both cultivars, germination indices decreased by stress,
but application of 100 uM methyl jasmonate increased the germination
percentage, germination rate, length and weight vigor, gluten and seed starch
content in both years compared to the control. On average, at different levels
of irrigation cut off and full irrigation, Sirvan cultivar showed higher
germination percentage and rate than Pishtaz cultivar. Also, irrigation cut off
from bolting stage had the greatest negative effect on the seed formed in the
mother plant in different wheat cultivars. Overall, the results showed that
among the treatments, the best methyl jasmonate application with a
concentration of 100 mM was able to moderate the effects of drought stress
and improve germination and qualitative traits of seed under stress and non-
stress conditions and Sirvan had higher seed quality.
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Month Precipitation (mm) Precipitation (mm) °C) Mean temperature (°C)
(2015-2016) (2016-2017) (2015-2016) (2016-2017)
November 77.8 0 13.9 15.6
December 114 11.3 8.35 9.6
January 87 21 6.85 10
February 13.2 174.6 7.25 7.35
March 143 51.3 12.35 10.15
April 41 61.7 141 12.25
May 5.1 28.2 22.05 21.15
June 0 0 254 26.7
- Electrical - Organic -
Years De_pth of  Acidity conductivity Moisture ca?bon Sand % Silt Clay Soil texture
soil (cm) (pH) . content % % %
(uSiemens/cm) %
2015 0-30 8.22 111 39.3 11 11 57 32 clay-loam

2016 0-30 7.69 5.61 58.5 1.36 10 54 36 clay-loam
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Seed
Germination Germination Seedling length vigor Seedling weight vigor Seed protein content peroxidase Starch content
L Methyl percent rate index index mgr/g of seed weight)( (mmol/gr.min
Irrigation Variety  jasmonate _ _ per proteine) _
regimes First Second First Second . Second . Second First Second
(um) First year First year
year year year year (2015_ year (2015_ year Second year year year
(2015- (2016- (2015- (2016- %016) (2016- %016) (2016- (2016-2017) (2015- (2016-
2016) 2017) 2016) 2017) 2017) 2017) 2016) 2017)
0 78.3a 70.83bc 33.74a 65.06b 63.97bc 6.02ab 5.72b 53.33b 57.58b 0.391a 41.15¢ 41.36¢
Pishtaz 50 74992  73.33ab 37.49a 67.98b 68.12b 6.72ab 6.55a 53.57h 59.06a 0.411a 45.94ab  45.25p
100 78.33a 76.66a 36.18a 75.64a 75.30a 6.75a 6.70a 54.62a 59.35a 0.450a 48.86a 50.24a
__Full 150 76.66a  67.50c 34.90a 7027ab  63.54¢ 5.97b 5.52b 52.37¢ 59.58a 0.371a 42.83bc  46.14b
irrigation 0 76.66b  73.33c 32.31b 70.55¢ 69.10c 6.07c 5.67d 51.66b 60.30c 0.438b 43.06b 44.17¢
Sirvan 50 78.33b  78.33b 33.51b 73.84b 76.73b 6.75b 6.62¢ 50.56b 62.12b 0.458b 45.48Db 48.80b
100 82.49a  83.33a 36.65a 87.13a 89.60a 7.55a 8.30a 54.48a 68.13a 0.483b 56.60a 52.89a
150 73.33c  78.33b 32.96b 66.38d 71.25¢ 6.40c 6.95b 55.19a 61.88bc 0.643a 43.39 46.93b
0 58.33a  55.83b 29.97b 51.90a 51.10b 4.05b 3.87b 66.79d 116.59b 0.395a 27.28d 27.81c
\rrigation Pishtaz 50 60.83a  57.50ab 33.47a 55.50a 53.00b 3.10d 2.87c 69.23c 118.07a 0.451a 28.99c  30.10bc
cutoff 100 57.50ab  60.83a 35.45a 54.353 54.543 4.65a 4.77a 71.47a 117.6ab 0.491a 37.84a 36.76a
trom 150 53.33b  53.33b 29.90b 44.73b 49.63b 3.67c 3.72b 70.56b 116.64b 0.435a 32.69b 31.61b
bolting 0 55.83C 58.33b 33.07b 48.58¢ 52.18b 3.12¢ 3.25¢ 60.39h 100.07d 0.601a 37.48b 38.56¢
stage Sirvan 50 58.33bc  58.33b 34.35b 53.25h 53.92b 3.42¢ 3.37c 63.41a 100.69¢ 0.615a 39.65b  40.63bc
100 65.00a 65.00a 39.37a 66.89a 66.11a 5.47a 5.15a 64.79a 102.03a 0.653a 43.78a 46.01a
150 59.16b  58.33b 34.34b 53.33b 54.38b 4.40b 4.40b 60.16b 101.31b 0.590a 40.99ab  41.68b
0 63.33ab  63.33ab 29.50¢ 58.23ab 60.03b 4.47b 4.62¢ 52.23b 75.96b 0.477a 38.89¢ 39.91¢c
) 50 68.33a 67.50a 32.25h 64.37a 65.10a 5.10a 4.97bc 53.48a 77.11b 0.495a 40.37bc  42.21b
rricati Pishtaz 100 60.830  65.00a 43.70a 61.46ab 67.31a 5.07ab 5.37a 51.95b 77.77a 0.536a 43.52a 46.37a
Bl 150 6258ab  60.00b 20.31c 5704b 5813 530a 5.10ab 5343 77.20b 0470a 41160 42.96b
from milk 0 66.66¢ 63.33a 33.90a 56.47¢ 55.09¢ 452c 4.20c 49.08¢ 71.71d 0.570a 43.03¢ 43.55¢
stage ) 50 67.50bc  64.99a 33.71a 65.46h 63.96b 5.27b 5.10b 50.51b 72.57¢ 0.589a 45.03b 45.75b
Sirvan 100 71.66ab  68.33a 36.93a 74.05a 72.13a 6.37a 6.05a 52.33a 73.58a 0.629a 48472 49.32a
150 73.33a 66.67a 35.93a 70.53a 65.28b 6.02a 5.45b 52.04a 73.00b 0.578a 44.14bc  44.99
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Activity of seed Catalase ~ Activity of seed Peroxidase

Germination rate (mmol/g.min per protein) (mmol/gr.min per proteine)

Irrigation regimes Cultivar . . .
First year Second year First year First year
(2015-2016) (2016-2017) (2015-2016) (2015-2016)
o Pishtaz 36.39a 34.76a 1.75a 0.495a
Full irrigation Sirvan 33.60b 34.12a 1.34b 0.434b
Irrigation cut-off from bolting stage Pl_shtaz 32.080 35.68a 3.64a 0.9492
Sirvan 34.88a 32.31b 3.82a 0.692b
L i Pishtaz 36.54a 33.95a 3.72a 0.794a
Irrigation cut-off from milk stage Sirvan 33.97b 33.69a 381a 0.704b
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Means of squares
SOV df Seed content Activity of Activity .Of seed Gluten content
seed Catalase Peroxidase
First year (2015-2016)
Replication 2 0.782"* 0.175"* 0.0003"* 237"
Irrigation regimes 2 1425™ 38.85™ 0.852™ 20.51™
Main plot error 4 0.436 0.262 0.0037 2.38
Cultivar 1 184.7"¢ 0.043"* 0.331" 5.38"¢
MeJA 3 22.53™ 4.98™ 0.0057™ 140.57"
Cultivarx Irrigation 2 79.05™ 0.604™ 0.066™ 0.415"
MeJAxIrrigation 6 572" 0.697™ 0.0058" 6.32"°
MeJA x Cultivar 3 2.96™ 0.414" 0.0076" 36.67"
MeJAxCultivar x Irrigation 6 8.49™ 0.182"s 0.0030"* 2.51"*
Total error 42 0.558 0.115 0.0024 3.69
CV% - 1.31 11.26 7.29 6.22
Second year (2016-2017)
Replication 2 1.62" 0.284"* 0.0067"* 1.09"
Irrigation regimes 2 14730 1.86™ 0.052™ 5.70™
Main plot error 4 0.128 0.106 0.0026 0.193
Cultivar 1 530.18™ 0.194"s 0.271" 18.10™
MeJA 3 22.05™ 2.64" 0.011™ 35.43™
Cultivarx Irrigation 2 630.7" 0.177"s 0.010" 0.030"*
MeJAxIrrigation 6 3.91™ 0.438"* 0.0043"¢ 0.437™
MeJA x Cultivar 3 6.46™ 0.641" 0.0064"* 176"
MeJAxCultivar = Irrigation 6 4.48™ 0.384"s 0.0070" 0.126"°
Total error 42 0.207 0.190 0.0024 0.086
C.V% - 0.557 18.75 9.68 0.933
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Activity of seed Catalase

Irriation regimes Methyl (mmoligr.min per Activity of seed Peroxidase Gluten
Y 4 jasmonate (UM) gr. P (mmol/g.min per protine) content
proteine)
0 0.971c 0.466a 29.68d
Full irrication 50 1.63b 0.479% 31.13b
g 100 2.09a 0.489% 32.56a
150 1.49 0.431a 30.58a
0 3.12d 0.809a 30.15¢
o ) 50 3.37c 0.836a 31.73b
Irrigation cut-off from bolting stage 100 4.07b 08522 33.91a
150 4.34a 0.885a 32.01b
0 3.09b 0.716a 29.83c
L . 50 3.58b 0.716a 31.76b
Irrigation cut-off from milk stage
100 4.78a 0.777a 33.45a
150 3.60b 0.788a 31.38b
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Activity of seed Catalase Activity of seed Peroxidase
Methyl (mmol/gr.min per proteine) (mmol/gr.min per proteine) Gluten content
Cultivars jasmonate - - -

(uM) First year Second year First year Second year First year Second year
(2015-2016) (2016-2017) (2015-2016) (2016-2017) (2015-2016) (2016-2017)

0 2.29c 1.72¢ 0.597ab 0.421a 27.35¢c 30.58¢c

) 50 2.77b 2.16¢ 0.617ab 0.452a 28.36¢ 31.95b

Pishtaz

100 3.85a 2.91a 0.656a 0.492a 36.07a 33.41a

150 3.04b 2.69b 0.572b 0.425a 32.91b 32.12b

0 2.50c 1.88b 0.731a 0.536a 28.32¢c 29.18d

Sirvan 50 2.95b 2.44a 0.737a 0.554a 31.01b 31.13b

100 3.45a 2.52a 0.751a 0.588a 32.64a 33.21a

150 3.25a 2.23ab 0.764a 0.603a 30.45b 30.53c
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