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Effect of physical and chemical treatments on breaking seed dormancy of
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Abstract

Datura is an important medicinal plant for production of various alkaloids. Seed dormancy and the problem of germination is the
most important barrier to produce this plant. In order to solve the germination problem in this important medicinal plant, the
present study was carried out as a factorial experiment with three factors based on completely randomized design with three
replications. The first factor consisted of two datura ecotypes (Hamadan and Esfahan), the second factor included three levels of
physical treatments of breaking dormancy (no scratching; scratch with sandpaper and wet bathing of bain marie bath for 7 days
at 60 °C; scratch with sandpaper and dry chilling for 7 days at 4 °C), and the third factor included five levels of chemical
treatments of breaking dormancy (no application of chemical treatments [putting the seeds on distil water from the beginning of
the experiment to the end of the experiment]; NaOH 20% for 90 minutes; NaOH 20% for 90 minutes + gibberellin 500 ppm for
48 hours; NaOH 20% for 90 minutes + potassium nitrate 300 ppm [putting the seeds in potassium nitrate solution from the
beginning of the experiment to the end of the experiment]; NaOH 20% for 90 minutes + gibberellin 500 ppm for 48 hours +
potassium nitrate 300 ppm). Interaction of ecotypes and seed dormancy breaking treatments was significant for most traits
except; number of leaves per plant, root fresh weight, shoot length and stem fresh weight. The results showed that the chemical
treatment of NaOH 20% + gibberellin 500 ppm, was the best dormancy braking treatment for the fresh harvested seeds of datura.
Therefore, using this treatment is recommended to break seed dormancy more than 70 percent, without significant damage on
the seeds. In general, it was found that the chemical treatments were more effective than physical treatment on breaking the
dormancy of datura seed and the main cause of breaking seed dormancy and stimulation of vegetative growth of seedlings
obtained was the combination of NaOH with gibberellin.

Key words: Medicinal plant, NaOH, gibberellin, potassium nitrate.
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Table 1-Results of analysis of variance of traits under the influence of various physical and chemical
treatments on breaking seed dormancy in two ecotypes of datura
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Table 2-Mean comparison of three-way interactions of ecotype, physical and chemical treatments for
different traits of datura
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Table 3- Mean comparison of interactions between physical and chemical treatment for some traits of datura

arasle b arale 505 arads) F0)s
SN s bt s (rocka) 5 ) o sl
Physical Treatment Chemical Treatment Shoot length Shoot fresh Root fresh Leaf Number
(mm) weight (g) weight (9)
"
= 0.117¢ 31.167b 18.667b 0.500b
Control
> 0.000¢ 0.000b 0.000b 0.000b
= NaOH
o
—g 1= Sl o 23.33a 154.833a 122.333a 2.500a
8 NaOH+Gibberllin
~ Sl s
i 0.000c 0.000b 0.000b 0.000b
NaOH+KnO,
Ol it 3
A s 0.850¢ 80.333ab 68.000ab 1.167ab
NaOH+Gibberllin+KnO4
[
= 0.000c 0.000b 0.000b 0.000b
. Control
k= sy
3 0.000c 0.000b 0.000b 0.000b
- NaOH
— [y
= Szt 0.167¢ 22.500b 12.500b 0.333b
i © NaOH+Gibberllin
= E Ol 2o+
g T 0.000¢ 0.000b 0.000b 0.000b
%2} NaOH+KnO;
Sl e
A s 0.000¢ 0.000 0.000b 0.000
NaOH+Gibberllin+KnO,
L
= 0.000c 0.000b 0.000b 0.000b
- Control
3 s
£ - 21.667b 26.667b 21.667b 0.333b
A, E NaOH
= SRt 0.717¢ 23.000b 17.000b 0.500b
VS NaOH+Gibberllin
= E Ol it > g
S ol 0.067c 10.000b 9.167b 0.333b
%) NaOH+KnO,
Ol it 3
A 0.000c 0.000b 0.000b 0.333b

NaOH+Gibberllin+KnO4

il o 4o )3 0 Ul o 3 513 e S5 B i D5 a3 S e U s1ls 7 o la SOl
Means in each column followed by the same letter are not significantly different (p < 0.05).
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Table 4- Mean comparison of interactions between ecotype and physical treatment some traits of datura

— S (n k) ol S 5k (¢ a5 055
Ecotype Physical Treatment Plant length (mm) Root fresh weight(g)
L
~ 56.00ab 24.867ab
(Control)
o T
N e 14.00b 5.000b
Hamadan (Scarification+Cold)
Lﬁ é :.‘ .
LA 43.00ab 19.133ab
(Scarification+Heat)
s
144.33a 58.733a
(Control)
il bt 5
Sleie e 0.00b 0.000b
Esfahan (Scarification+Cold)
LS+ il s
Fr 0.00b 0.000b

(Scarification+Heat)

Sl o Lo y3 0 JL.;::-lcls.w):)l:L;':u S5 LB (itad O g 2 53 S5 he oy ‘5\):45&\.»&:?5\:3
Means in each column followed by the same letter are not significantly different (p < 0.05).
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