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Enhancement of the seed germination characteristics and longevity of
Forssk (Suaeda fruticosa) under salinity stress using hormone-priming
and post-priming heat-shock treatments

Mohammad Rezaee Chermehini !, Farzad Sharifzadeh >*, Manijeh Sabokdast *

Extended abstract

Introduction: In order to improve seed germination under environmental stress conditions such as
salinity, one of the solutions is to use seed priming. Despite this advantage of priming, the longevity of
primed seeds usually decreases and it has been observed that using post-priming treatments such as heat
shock can improve the longevity of primed seeds. This research investigates the effect of seed priming with
salicylic acid, methyl jasmonate, and brassinosteroid under salinity stress and the effect of heat shock after
priming on improving the longevity of primed seeds.

Materials and Methods: The effect of seed priming with hormonal substances such as methyl jasmonate
at three concentrations of 1, 100, and 1000 micromolar and brassinosteroid at three concentrations of 25, 75,
and 100 mg/liter on increasing the seed germination traits of Suaeda fruticosa was investigated under salinity
stress during separate experiments. In both studied hormones, priming temperatures of 5, 10, and 15°C were
used for 1 and 2 days. Hormonal seed priming with salicylic acid at a concentration of 25 mg L™! for 2 days at
10°C -obtained from the previous results (unpublished)- was used for comparison with those of the studied
treatments. To determine the most suitable accelerated aging stress for evaluating and determining the best
heat shock treatment, the accelerated aging test of seeds was carried out for two, four, six, eight, and ten
days. In this research, to improve the longevity of primed seeds, they were exposed to heat shock treatment at
temperatures of 30, 35, and 40°C for 1, 2, 3, and 4 hours after seed priming.

Results: Both seed priming treatments with methyl jasmonate and brassinosteroid significantly increased
all the tested germination traits compared to the control (without priming). This increase in traits such as
germination percentage, vigor index, and seedling length in seed priming with methyl jasmonate was 46.4%,
67%, and 41%, respectively, and in the case of priming with brassinosteroid was 32%, 44%, and 38%,
respectively. Also, in this research, the heat shock treatment at 40°C for four hours after priming had a
significant and positive effect on seed germination. Application of the mentioned treatment increased
germination by 60% at the end of the aging period compared with the control (without the application of heat
shock).

Conclusions: Despite the significant increase in germination percentage by each of the hormonal
substances like methyl jasmonate and brassinosteroid, the comparison of the best treatment combination of
these substances with salicylic acid showed that seed priming with 25 mg L' of salicylic acid for two days at
10°C caused a significant increase in the percentage of germination under salinity stress. Also, the heat-shock
post-priming treatment significantly improved the longevity of primed seeds.
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Highlights:

1. Seed priming significantly increases the seed germination characteristics of the Forssk plant against
high salinity stress.

2. As the aging period increases, the primed seeds experience a significant drop in germination
compared with the control.

3. Heat shock immediately after priming can significantly increase the longevity of primed seeds
compared with the control.
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Table 1. Analysis of variance for effect of seed priming with methyl jasmonate on the germination indices

of forssk under salinity stress (-16 bar)

et i :H o e o e s o ey el
S.0.V daf germination rate Seedling length Seedling dry weight Vigor index
Slgonl fito b Sooal
Priming with methyl 18 27.98™ 0.0001594™  49.86™ 0.00000000189™* 0.7246™
jasmonate
Error Ws 38 19.087 0.00053 17.32 0.00000000386 0.4096
(o) St rs 4 5.28 10.8 6.76 12.31

C.V. (%)

** Indicates significant difference at the P<0.01 level
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Figure 1. Mean comparisons of seed germination percentage of forssk under salinity stress (-16 bar) as
affected by seed priming with different concentrations (1, 100, and 1000 uM) of methyl jasmonate at
different priming temperatures (5, 10, and 15 °C), and durations (1 and 2 days)
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Figure 2. Mean comparisons of germination rate of forrssk under salinity stress (-16 bar) as affected by seed

priming with different concentrations (1, 100, and 1000 uM) of methyl jasmonate at different priming
temperatures (5, 10, a 15 °C), and durations (1 and 2 days)
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Figure 3. Mean comparisons of seedling length of forssk under salinity stress (-16 bar) as affected by seed

priming with different concentrations (1, 100, and 1000 uM) of methyl jasmonate at different priming
temperatures (5, 10, and 15 °C) and durations (1 and 2 days)
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Figure 4. Mean comparisons of vigor index of Forssk under salinity stress (-16 bar) as affected by seed
priming with different concentrations (1, 100, and 1000 uM) of methyl jasmonate at different priming
temperatures (5, 10, and 15 °C) and durations (1 and 2 days)
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Figure 5. Mean comparisons of seedling dry weight of Forssk under salinity stress (-16 bar) as affected by
seed priming with different concentrations (1, 100, and 1000 uM) of methyl jasmonate at different priming
temperatures (5, 10, and 15 °C) and durations (1 and 2 days)
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Table 2. Analysis of variance for effect of seed priming with brassinosteroids on the germination indices of
Forssk under salinity stress (-16 bar)
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**Indicates significant difference at the P< 0.01 level
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Figure 6. Mean comparisons of seed germination percentage of Forssk under salinity stress (-16 bar) as

affected by seed priming with different concentrations (25, 75, and 100 mg/L) of Brassinosteroid at different
priming temperatures (5, 10, and 15 °C) and durations (1 and 2 days)
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Figure 7. Mean comparisons of germination rate of Forssk under salinity stress (-16 bar) as affected by seed
priming with different concentrations (25, 75, and 100 mg/L) of Brassinosteroid at different priming
temperatures (5, 10, and 15 °C) and durations (1 and 2 days)

50 -
45 1

W W A
S & S
L

(orkio) azals Jsbo
8

Seedling length (mm)
[\e)
W

—_
S W O W
1 1 1

S Ll

Concentrations

e-g

a100

1 2 1 2

10
(o gades a2 50) oo
Temperature (°C)

Control aals
—(59) @

15 Time (days)

5 VO YO) bedale 5 adyiulyil bk Smlyy 03l Cod (L V8 6,95 GRS 50 s ol azalS Job il avlie A S

iz (53, ¥ 9 V) slocson g (Lwgmmds a2 ;0 V0 5 )+ i) babes o(id jo o, de Vv ¢
Figure 8. Mean comparisons of seedling length of Forssk under salinity stress (-16 bar) as affected by seed
priming with different concentrations (25, 75, and 100 mg/L) of Brassinosteroid at different priming
temperatures (5, 10, and 15 °C) and durations (1 and 2 days)
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Figure 9. Mean comparisons of vigor index of Forssk under salinity stress (-16 bar) as affected by seed
priming with different concentrations (25, 75, and 100 mg/L) of Brassinosteroid at different priming
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Figure 10. Mean comparisons of seedling dry weight of Forssk under salinity stress (-16 bar) as affected by
seed priming with different concentrations (25, 75, and 100 mg/L) of Brassinosteroid at different priming
temperatures (5, 10, and 15 °C) and durations (1 and 2 days)
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Figure 11. Mean comparisons of seed germination percentage of the best primed seeds of Forssk with

methyl jasmonate, salsilic acid and brassinosteroid under salinity stress (-16 bar) and germination
temperature of 20 °C
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Figure 12. Mean comparisons of seed germination percentage of Forssk under different level of accelerated
ageing (2, 4, 6, 8 and 10 days) and non-ageing conditions (0 days) in Control (non-primed) and primed seeds
(treated with salicylic acid 25 mg/I at 10" C for 2 days)
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Figure 13. Mean comparisons of total seed germination percentage of Forssk under heat shock treatment
after priming, accelerated aging test for 8 days and prime with salicylic acid 25 mg/1 at 30, 35 and 40 degrees
Celsius and for periods of 1, 2, 3 and 4 hours
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