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Abstract

In order to find the most effective method to overcome seed dormancy in Teucrium_chamaedrys L. medicinal
plant species the effect of some chemical and physical breaking methods including: cold stratification (5 °C),
scarification with sandpaper, stratification with needle, concentrated sulfuric acid, gibberellic acid and
combination of these methods were investigated. Treated seeds along with control were sown in the germinator
at 2542 °C for 45 days according to a randomized complete block design with three replications. Results showed
that all seed treatments increased seed dormancy, however, the highest germination percentage and lowest mean
germination time obtained when seeds were treated with sulfuric acid followed by chilling and gibberellic acid,
respectively. Sulfuric acid increased the permeability of the seed coat and the effect of gibberellic acid was
enhanced by cold treatment. Results showed that T. chamaedrys seeds have both physical and physiological
dormancy.

Key words: Germination, MGT, Seed dormancy, Teucrium chamaedrys
Teucrium chamaedrys L. belonging to the

Lamiaceae family has hard shell seeds. This plant
has been used as a medicinal herb for more than

Introduction

Seed dormancy is of challenges facing the

development and cultivation of medicinal plants so
that seeds of such plants are not able to germinate
even with the presence of the suitable conditions.
Studies have shown that generally two types of
seed dormancy including physical or external
dormancy (due to impermeable seed coat to oxygen
or water) and physiological or internal dormancy
(due to some physiological conditions) delay seed
germination in medicinal plants [1,2]. Some
reported conventional methods for overcoming
external seed dormancy are: scarification, hot
water, dry heat, alternately cold-heat, freezing and
re-thawing, acids or other chemicals and light.
Also, chilling and sometimes hormones and
chemical materials are the most common methods
of breaking the internal seed dormancy [3].

two thousand years [4,5]. This herb has been used
in the treatment of liver cancer, diabetes, gastric
disturbances, inflammation and rheumatism [6]. It
has also antibacterial, antioxidant and refrigerant
activity [7]. It contains a variety of compounds
including flavonoids [8,9].

There is an increment in human demand on
medicinal plants, though the wild habitats are not
sufficient to supply adequate plant material.
Therefore there is an increasing need to cultivate
the medicinal plants. As most of the medicinal
plants have problem with their germination in
agricultural lands then some effort have been done
to improve their germination performance.

During an investigation, Shakeri-Almoshiri et al,
[10] reported that only 2.2% of newly collected
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Teucrium Polium L. seeds germinated while their
embryo survival power was more than 80%. They
concluded that the seeds of this plant had physical
dormancy.

Razavi [11] reported the long time chilling as a
solution to overcome seed dormancy problem
among the Apiaceae family while, treatment with
gibberellic acid hormone had no effect on seed
germination.

Nadjafi et al, [12] demonstrated that various
concentrations of gibberellic acid increased the seed
germination in Ferula gummosa Boiss. and T.
polium. They also concluded that the hard seed coat
in T. polium acts as a barrier against germination so
that the germination percentage reached to 31%
after treatment with sulfuric acid. Also, Benvenuti
et al, [13] reported the significant effect of chilling,
gibberellic acid, hormone and sodium hypochlorite
on breaking seed dormancy in Teucrium macrum
Boiss. & Hausskn.

As there is lack of information on seed germination
requirements of T. chamaedrys, this research was
conducted to study seed dormancy mechanisms as
well as evaluation of various physical and chemical
methods to increase seed germination in T.
chamaedrys.

Material and Methods

Seeds were prepared from Isfahan Pakan Bazr
Company. Viability test was done with 2,3,5-
triphenyl tetrazolium chloride according to ISTA
rules [14)]. For this propose, seeds were punched
gently by sharp forceps to make staining solution
easily penetrate the embryo, soaked with 1% 2,3,5-

Table 1 Seed breaking dormancy treatments
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triphenyl tetrazolium chloride, sealed, and
incubated at 30 °C for 18 hr. Seeds that were viable
stain red, and seeds that were dead do not stain.
About two third of the seeds completely stained.
Then the mature seeds were selected and sterilized
by 1% sodium hypochlorite for 5 minutes followed
by washing with distilled water. The experiment
was conducted at Seed Laboratory of Shahed
University, Tehran, Iran in 2012. The experimental
design was as completely randomized design with
three replications. Laboratory germination tests
were performed according to methods of the ISTA
[14]. Seeds were considered germinated when
radicles emerged at least 2mm. Parameters related
to germination, such as maximum germination (GP)
and mean germination time (MGT) were calculated
using the software package Seed Calculator V 3.0
(Plant Research International, Wageningen, The
Netherlands).

Treatments used in this study included physical
and chemical methods and also combination of
these techniques is shown in Table 1. Seed with no
treatment were used as control. Treated and
untreated seeds were placed in germinator at 25 + 2
°C for 45 days. Combined methods showed lower
MGT and higher germination percentage rather
than physical and chemical methods.

Statistical analysis

Data were transformed to follow normal
distribution by using Box-Cox transformation and
were statistically analyzed by analysis of variance
(ANOVA) using SAS software. Probability of
significant differences among treatments by
Duncan test (p<0.01) were used to compare means
within and among treatments.

Method Abbreviation Condition Time
SA10 10 minutes
SA15 15 minutes
SA20 20 minutes
. . . . o
Chemical SA30 Sulfuric Acid Solution (96%) 30 minutes
S10 10 days
S20 . . 20 days
ficat t5°
30 Stratification at 5 °C 30 days
Physical P Puncturing with sterilized needle
SC Scarification with sand paper
SA30 - GA ;;gl)mc Acid Solution (96%)—Gibberelic Acid Solution (1500 30 minutes—three days
SA30 — S Sulfuric Acid Solution (96%) — Stratification at 5 °C 30 minutes— three days
. . . o . . o .
Chemical SA30 S — GA Sl.'llful'lc Amd 'Solutlog (96%)—Stratification at 5 °C — 30 minutes— three days
Physical Gibberelic Acid Solution (1500 ppm) — three days

SA30 - GA — S

Sulfuric Acid Solution (96%) — Gibberelic Acid Solution (1500 30 minutes— three days
ppm)— Stratification at 5 °C

— three days
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Results

A. Effect of chemical and physical treatments

Germination percentage affected by chemical and
physical seed breaking dormancy treatments.
However, these treatments had no effect on MGT.
Germination percentage and MGT affected by
combined seed breaking dormancy treatments. Our
preliminary tests on the germination of freshly
harvested seeds of T. chamaedrys revealed, only
2% of seeds germination, indicating a kind of seed
dormancy. Results of the analysis of variance
showed that the variations due to treatments were
significant so that all treatments significantly
increased seed germination (Fig. 1).

Seed treatment for 30 min with sulfuric acid
(SA30) significantly increased the germination
percentage (46%) (Fig. 1). The lowest germination
percentage in treated seeds (24%) was recorded for
scarification with sand paper (SC) which was
significantly higher than control (Fig. 1). However,
the seeds which were treated for 10, 15 and 20 min
with sulfuric acid (SA10, SA15 and SA20) as well as
stratification (S10, S20 and S30) and scarification
(SC and P) did not show any difference in
germination percentage although they showed
significant increment in germination percentage in
compare to control.

B. Effect of combined (chemical and physical) seed
dormancy breaking methods

As Studies have shown that internal inhibitors have
important role in germination of those dormant
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seeds that require low temperature for germinating
thus the effect of the combination of treatments
sulfuric acid, gibberellic acid and chilling on the
germination percentage and MGT were studied.
Results showed that combination of physical and
chemical methods applied in this study had
significant effect on germination percentage and
mean germination time. Based on the results of the
mean comparison, a significant difference was
found for germination percentage for all levels of
the combined treatments (Fig. 2).

The highest germination percentage with 53% was
belonging to combined treatment of sulfuric acid
(30 minutes), chilling (three days) and gibberellic
acid (three days). Also, this combined treatment
showed the lowest MGT (Fig. 2). The results
showed that cold treatment after sulfuric acid had
more effect on germination percentage and MGT
than gibberellic acid after sulfuric acid (Fig. 2).

C. Orthogonal contrast among different methods

As it is shown in Table 2, the result of orthogonal
contrast was significant for MGT and germination
percentage in combined methods in contrast to
other methods (chemical and physical).

Means with the same letter(s) are not significantly
different at P < 0.01 level. SA10= sulfuric acid for
10 min, SA15= sulfuric acid for 15min, SA20=
sulfuric acid for 20 min, SA30= sulfuric acid for 30
min, S10= stratification in 5 °C for 10 days, S20=
stratification in 5 °C for 20 days, S30= stratification
in 5 °C for 30 days, P= Puncturing with sterilized
needle, SC= Scarification with sand paper.

Table 2 Orthogonal comparison among different seed dormancy breaking

Dependent Variable: MGT

Contrast DF Contrast SS Mean Square F Value Pr>F
Physical methods VS other methods 1 21.44 21.44 3.62 0.07

Chemical methods VS other methods 1 0.09 0.09 0.01 0.91

Combined methods VS other methods 1 26.75 26.75 4.51 0.04

Chemical methods VS physical methods 1 5.02 5.02 0.85 0.37

Dependent Variable: Germination Percentage

Contrast DF Contrast SS Mean Square F Value Pr>F
Physical methods VS other methods 1 58.22 58.22 1.15 0.29

Chemical methods VS other methods 1 9.19 9.19 0.18 0.67

Combined methods VS other methods 1 122.65 122.65 243 0.05

Chemical methods VS physical methods 1 4.45 4.45 0.09 0.77
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Fig. 2 T. chamaedrys seed germination after combined
(chemical and physical) seed treatment

Means with different letter(s) are t significantly
different at P < 0.01 level. SA30 — GA= 30
minutes sulfuric acid solution (96%)— three days
gibberelic acid solution (1500 ppm), SA30 — S =
30 minutes sulfuric acid solution (96%)— three
days Stratification at 5 °C, SA30 — S — GA= 30
minutes sulfuric acid solution (96%)— three days
stratification at 5 °C — three days gibberelic acid
solution (1500 ppm), SA30 — GA — S= 30
minutes sulfuric acid solution (96%) — three days
gibberelic acid solution (1500 ppm) — three days
stratification at 5 °C

Discussion

Although the use of sulfuric acid, temperature,
scarification and stratification similarly increased
germination percentage, however, seeds of this
plant probably had also a physiological dormancy
since a high percentage of the seeds were not
germinated yet. Since, the physical and chemical
treatments increased germination percentage, it is
suggested that there was an external dormancy
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which was probably due to the impervious seed
coat. The dormancy in T. chamaedrys could be
similar to the dormancy of seeds in T. macrum and
T. polium. However, the use of the sulfuric acid for
30 minutes was more effective than other methods.
This result revealed that the seed coat was a serious
obstacle against the penetration of water and gas.
Increment of germination percentage due to the
cold treatment showed that the germination had an
internal barrier either. Studies have shown that
internal inhibitors have important role in
germination of those dormant seeds that require low
temperature for germinating [15]. Taylor and
Wareing [16] and Najdafi, et al. [12] found that the
chilling raises cytokinin and gibberellin hormones
in the seed leading to increase germination and root
growth.

Results derived from the effect of chilling on
germination were in agreement with reports of
Dvazdah Emami and Shah Mansouri [17], Hidayati
et al. [18] and Widrlechner and Kovach [19]. In present
study, the effect of temperature on germination was
notable so that, weakening the seed coat by sulfuric acid
followed by cold temperature for 3 days seed
germination percentage was higher than those seeds
treated by gibberellic acid. Also, applying gibberellic
acid increased germination percentage after cold
treatment while gibberellic acid had not effect on
germination  percentage by itself.  Similarly,
Widrlechner and Kovach [19] reported that the effect of
gibberellic acid treatment on germination was enhanced
when seeds were primarily exposed to cold temperature
for two to three weeks.

As reported by Iglesias and Babiano [20],
gibberellic acid hormone plays an important role in
the induction of germination through controlling
seed dormancy. However, results of this study
showed the cold’s stimulatory effect on gibberellic
acid activity in the germination of T. chamaedrys
seeds. Increased seed germination by using
combination of treatments showed that the seeds of
this plant have both physiological and physical
dormancy.

Conclusion

Results of this study revealed that seed dormancy in
T. chamaedrys was of both physical and
physiological ~ kinds.  Applying  individual
application of all seed dormancy breaking
treatments including cold stratification, puncturing,
scarification and acid sulfuric treatment had the
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same promoting significant effect on germination
percentage and MGT of T. chamaedrys seed
germination. Combined treatment comprising
sulfuric acid, cold stratification and gibberellic acid
had the most significant effect on germination
percentage. Although this treatment highly
increased the germination in compare to other,
however it is believe that seed puncturing is the
simple and economically sound technique to
overcome T. chamaedrys seed dormancy.

References

1. Leadem, CL. Dormancy-Unlocking seed secrets. U S
Forest Service General Technical Report Pnw.
1997;0:43-52.

2. Nasiri M, Babakhanloo P, Maddah-Arefi H. First report
on braking dormancy and seed germination on
Diplotaenia damavandica Mozaffarian. Iran. Rangeland.
Forest. Plant Breed. Genetic Res. 2003;2:258-274. (In
Persian)

3. Emery DE. Seed propagation of native California plants.
1987. Santa Barbara Botanic Garden, Santa Barbara, CA.

4. Ljubuncic P, Dakwar S, Portnaya I, Cogan U, Azaizeh
H, Bomzon A.. Aqueous Extracts of Teucrium polium
possess remarkable antioxidant activity in vitro.
Evidence-based  Complementary and  Alternative
Medicine. 2006;3:329-338.

5. Said O, Khalil K, Fulder S, Azaizeh H.
Ethnopharmacological survey of medicinal herbs in
Israel, the Golan Heights and the West Bank region.
Ethnopharmacol. 2002;83:251-265.

6. Suleiman MS, Abdul-Ghani AS, Al-Khalil S, Amin R.
Effect of Teucrium polium boiled leaf extract on
intestinal motility and blood pressure. Ethnopharmacol.
1988;22:111-116.

7. Autore G, Capasso F, De Fusco R, Fasulo M P, Lembo
M, Mascolo N, Menghini, A. Anti pyretic and
antibacterial actions of Teucrium polium L. Pharmacol.
Res Commun. 1984;16:21-29.

8. Panovska,T.K., Kulevanova, S., Stefova, M., . In vitro
antioxidant activity of crystalization of berberine in the
liquid medium of Thalictrum minus cell suspension
cultures. Plant Cell Rep. 2005;3:254-257.

9. Capasso F, Cerri R, Morrica P, Senatore F. Chemical
composition and anti-inflammatory activity of an
alcoholic extract of Teucrium polium L. Bollettino Della
Societa Italian di biologia sperimentale. 1983;59:1639-
1643.

10. Shakeri-Almoshiri M, Mianabadi M, Yazdanparast R.
Effect of different treatments on seed dormancy of
Teucrium polium. ITran Rangeland Forest Plant Breed
Genetic Res. 2009;17:100-111. (In Persian)

Maleki Farahani et al.

11. Razavi MS, Hajiboland R. Dormancy breaking and
germination of Prangos ferulaceae seeds. Eur Asia J Bio
Sci. 2009;3:78-83.

12. Najdafi F, Bannayan M, Tabrizi L, Rastgoo M. Seed
germination and dormancy breaking techniques for
Ferula gummos and Teucrium polium. Arid Environ.
2006;64:542-547.

13. Benvenuti S, Ceccarini L, Macchia M. Germination
ecology of Teucrium marum L: an endemic species of the
tuscany archipelago. ISHS Acta Horticulture 723: I
International Symposium on the Labiatae: Advances in
Production, Biotechnology and Utilisation. 2006.

14. International Seed Testing Association (ISTA).
International Rules for Seed Testing. Seed. Sci.Tech.
1999; 27: Supplement, pp:333

15. Villiers TA. Dormancy and the survival of plants.
Edward Arnold publishers limited. London. 1978.

16. Taylor J S, Wareing PF. The effect of puncturing on
the endogenous levels of gibberellins and cytokinins in
seeds of Douglas-fir (Pseudotsuga menziesii (Mirb.)
Franco) and sugar pine (Pinus lambertiana Dougl.). Plant
Cell Environ. 1979;2:165-171.

17. Dvazdah Emami S, Shah Mansouri A. The effect of
cold on seed germination of some medicinal herb.
Proceedings of the Second Conference on Medicinal
Plants. Shahed University. 2003;8-7 Feb, p297. (In
Persian).

18. Hidayati SN, Baskin J M, Baskin C. C.
Morphophysiological dormancy in seeds of two north
American and one Eurasian species of Sambucus
(Caprifoliaceae) with underdeveloped spatulate embyos.
American. Bot. 2000;87:1669-1678.

19. Widrlechner MP, Kovach DA. Dormancy- breaking
protocols for Cuphea seed. Seed Sci Tech. 2000;28:11-
27.

20. Iglesias RG, Babiano MJ. Endogenous abscisic acid
during the germination of chickpea seed. Physiologia
Plant. 1997;100:500-504.



