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Effects of different treatments on seed dormancy breaking in Syrian Thistle
(Notobasis syriaca) as the first report in Iran
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ABSTRACT

To evaluate the effects of different treatments on seed dormancy breaking of Notobasis, two separate
experiments were conducted at Agricultural Sciences and Natural Resources University of Khuzestan, in
2017 with three replications. The first experiment included nine physical, mechanical and chemical
treatments (control, surface scarification, intense scarification, one and two weeks of chilling at 4°C,
soaking into hot water for two hours without scarification , soaking in 25°C distilled water for two hours
with scarification and acid treatment for six and 12 minutes) based on completely randomized designs
(CRD). The Second experiment was hormone priming arranged as a factorial experiment based on
completely randomized design with gibberellin concentrations (0, 200, 400, 600, 800 and 1000 ppm) and
priming duration (12 and 24 hour) as the treatments. The highest seed germination (40%) obtained from 12
minutes of acid treatment. Results showed that seed germination reached to 100% after priming seeds with
GA3 concentrations for 12 hours. However, increase the priming durations to 24 hours, significantly
declined seed germination to 47% in 200 and 400 ppm of GA3 concentrations. The Increase of GA3
concentrations in 12 hours led to a linear reduction of T50 from 31 hours in 200 ppm to 19 hours in 1000
ppm). In 24 hours of priming treatment, T50 followed a Gaussian function and the highest T50 (92 hours)
was obtained from 600 ppm. It is recommended to immerse the seeds for 12 minutes in sulfuric acid and
prime with 400 ppm GA3 acid for 12 hours to break dormancy and increase the vigor index.
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Figure 1. Image of Notobasis syriaca L. (Recorded by authors, Bavi, Mollasani)
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Figure 2. Mean comparisons of dormancy breakage treatment effects on Notobasis seed germination
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Figure 3. Mucilage accumulations on seed coat
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Figure 4. Mean comparisons of the effects of dormancy breakage treatments on Notobasis germination
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Table 1. Estimated parameters of sigmoid model fitted to Notobasis seed germination

Cumulative germination

Treatment a (%) b Tso (hour) Rsa@d)  RMSE
Surface scarification 11.54(0.36)  38.22(7.57) 101.32(8.09) 0.91 1.12
Chilling( one week) 8.33(0.16) 0.98(0.22) 71.62(1.45) 0.99 0.83
Sulfuric acid(6 minutes) 28.23(0.27)  25.50(1.92) 86.14(2.13) 0.98 0.93
Sulfuric acid(12 minutes)  39.71(0.65)  32.01(3.41) 111.46(3.84) 0.97 2.04
Intense scarification 16.82(0.29)  24.55(3.20) 115.51(3.66) 0.97 0.97

Numbers in the parenthesis indicate the standard error.
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Figure5. Effect of hormone priming on acid stratified seeds of Notobasis
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Table 2. Estimated parameters of Notobasis seed Cumulative germination fitted to Sigmoid model after
hormone priming

a (%) b Tso (hour) Reauad) RMSE
12 200 99.98(0.59)  6.72(0.39)  31.58(045) 0.9 1.97
400 100.00(1.11)  7.09(0.75)  28.77(0.87)  0.98 372
600 99.95(0.52)  6.88(0.36)  25.76(0.41) 0.9 1.78
800 99.96(0.69)  6.90(0.48)  23.37(0.54) 0.9 2.36
1000 99.67(0.68)  6.13(0.44)  19.08(0.52) 0.9 2.38
24 200 47.82(1.01) 10.57(2.04)  51.38(2.48) 0.97 3.15
400 47.26(1.09)  20.89(2.81)  75.54(3.64)  0.97 2.94
600 26.24(0.65)  28.33(3.31)  92.75(4.25)  0.98 1.52
800 20.89(0.71)  20.17(4.32)  59.15(5.35)  0.94 1.98
1000 25.59(0.58)  3.16(0.90)  41.18(147)  0.96 1.94

Numbers in the parenthesis indicate the standard error.
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