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Abstract
Colchicum kotschyi Boiss grows wildly in Iran. Propagation of this perennial geophyte plant takes a long time either by corm or seed.
Seeds usually have a deep dormancy and take more than a year to germinate. Therefore in order to find out an effective method to shorten
this period, a factorial experiment based on completely randomized design with four replicates was conducted to investigate the effects
of warm stratification (no stratification and 8 weeks at 25oC) and different chemical priming treatments. Priming was done by: H2SO4 (0
and 50%) and GA3 at (0, 250, 500 and 1000 ppm) and KNO3 at (1 and 2%). Seeds were all cultured in a Potato Dextrose Agar media (1%)
and put in a dark position for germination. The results showed that warm stratification priming alone, had a germination percentage of
28.7%. No germination was observed in control, H2SO4 and KNO3 treatments alone. Warm stratification along with GA3 significantly
increased the germination percentage. Maximum germination percentage (70%) was obtained in warm stratification and GA3 (1000
ppm). It seems that the germination problem for most of the Colchicum kotschyi seeds is probably due to a kind of morphophysiological
dormancy which is broken by warm stratification along with GA3.
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Introduction

Colchicum genus belongs to the Colchicaceae family
and is known as an important medicinal plant worldwide.
The modern medicine uses Colchicum as a source of therapeutically active alkaloids called colchicinoids. One of the
most abundant alkaloid-colchicine, is known to have cancerostatic, antirheumatic, antiinflammatory, antimitotic,
cathartic and emetic effects (Boye and Brossi, 1992; Katzung, 2004).
In the previous studies, the existance of noticeable
amounts of colchicine was observed in corms of Colchicum
kotschyi (Alirezaie et al., 2010a) and phonological stage
researches showed, that this plant is an autumn flowering
geophyte from August to November in its native habitat
(Noghondar hills around Mashhad -North east of Iran,
36’22” latitude and 59’17” longitude) with hysteranthous
leaves (Alirezaie et al., 2010b).
Propagation of this medicinal plant is done through
seeds and corms. Propagation by corms is very slow as each
corm produces one new corm (rarely tow) while the old
one is shrunk. The germination of C. autumnale seeds is
very poor and irregular (Ellington et al., 1997). Antonidaki-Giatromanolaki et al. (2008) reported irregular germination and low transplant survival of C. macrophyllom in
its original habitat. They studied the effects of warm stratiReceived 22 January 2011; accepted 02 May 2011

fication, thermal and light treatments on germination of
C. macrophyllom. Best results were recorded when seeds
were pre-treated for 8 weeks at 20°C and removed to 15
or 10°C in darkness for germination. Cold stratification
(5°C) inhibited germination in all treatments. Light also
decreased germination percentage compared to darkness
(Antonidaki-Giatromanolaki et al., 2008).
Warm stratification was effective on germination enhancement of seeds with morphophysiological dormancy
of the small, underdeveloped embryos such as Sambucus
and Symphoricarpos (Hidayati et al., 2000; 2001). Acid
scarification plus warm stratification plus cold stratification have been suggested as the best procedure to break
dormancy in seeds (with intact stony endocarp) of Halesia
(Young and Young, 1992), Rosa (Densmore and Zasada,
1997) and Rubus (Young and Young, 1992).
Different suggestions on how warm stratification can
overcome dormancy are reported. Crocker and Barton
(1957) suggested that soil microorganisms attacked the endocarps and broke them down while seeds were exposed to
the warm, wet conditions during summer. Then, dormancy of the embryos was broken by cold stratification during
winter, and seeds germinated in spring. While Baskin et
al. (2002), from their study on E. hermaphroditum seeds
suggested that warm stratification deals only with a part of
embryo dormancy in seeds with intermediate physiologi-
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cal dormancy but not for morphological dormancy with
stony endocarp.
According to Nikolaeva (1977), there are three types
of physiological dormancy: nondeep, intermediate, and
deep. Nondeep physiological dormancy is broken by relatively short (1-8 weeks) periods of warm or cold stratification, depending on the species, and gibberellic acid (GA3)
is effective in promoting germination (Baskin and Baskin,
1998). Intermediate physiological dormancy is broken by
long (8-14 weeks) periods of cold stratification; however,
dry storage (after-ripening) at room temperatures (Baskin
and Baskin, 1998) or warm stratification (Baskin et al.,
2002; Baskin and Baskin, 2004) may reduce the length of
the cold stratification period needed to break dormancy.
Also, GA3 can promote germination (Baskin and Baskin,
1998). Deep physiological dormancy is broken by long
periods of cold stratification, and dry storage does not decrease the length of the cold stratification period required
to break dormancy; GA3 is not effective in promoting germination (Baskin and Baskin, 1998).
GA3 is widely used to break dormancy of seeds of various plant species. Dormant seeds which require chilling,
dry storage after ripening and light as a germination stimulator, are often treated with GA3 to overcome their dormancy (Gupta, 2003). Stratification along with chemical
treatments has shown effectiveness for dormancy breaking
as well. Applying 500 ppm concentration of GA3 and 0.1
of KNO3 after stratification resulted in higher germination for water lily dormant seeds (Rouhil et al., 2010).
Antonidaki-Giatromanolaki et al. (2008) succeeded to
overcome dormancy to less than one year and to accelerate germination by using warm stratification treatments
and mentioned at the end that other pretreatment methods could be used for further experiments. Therefore, this
experiment was conducted to find out a promising and
practical method for breaking the dormancy and increasing germination percentage of Colchicum kotschyi Boiss for
wide and commercial use with medicinal aims.
Material and methods

Mature seeds of Colchicum kotschyi were collected
from a natural site from Noghondar hills around Mashhad
-North east of Iran (36ʹ22" latitude and 59’17” longitude),

in June 2009. Seeds were then dried and kept in a dark
room. In the next stage disinfection was done with sodium
hypochlorite (5%) for 5 minutes and washed with distilled
water. After disinfecting, seeds were divided in two groups
and treated with warm stratification (no stratification and
8 weeks, 25±5°C in moist peat) at first. After this stage,
priming with H2SO4 was undertaken with no treatment
and H2SO4 (50% for 30 minutes). Seeds were then soaked
in GA3 at 3 levels (250, 500 and 1000 ppm) and KNO3 at 2
levels (1 and 2%) and distilled water as control treatment.
The experiment was conducted using 4 replicates and each
replication contained 20 seeds. Afterwards seeds were located in Petri dishes and in PDA media (1%) and placed
in a germinator with 22°C and darkness to germinate. Statistical analysis was done using MSTAT – C software. Germination percentage data were converted to arcsine before
variance analysis. The differences between the means were
compared using Duncan test (P≤0.01).
Results and discussion

According to the results, warm stratification had a significant effect on germination of C. kotschyi seeds, as no
germination was observed in treatments with any stratification. Germination percentage observed in seeds treated
only with warm stratification was 28.7% (Tab. 1). Priming with H2SO4 (50%) showed no germination in either
warm stratification treatments. In addition, application of
KNO3 alone and in combination with other treatments
did not affect seed germination and showed no germination (Tab. 1). GA3 alone also had no germination effect,
but when interacted with warm stratification, it increased
germination percentage and this increase was related to
GA3 concentration, positively. Maximum germination
percentage, (70%), was obtained in warm stratification
priming and GA3 (1000 ppm) (Tab. 1). Germination was
stopped by day 65 from the start of the experiment in all
treatments used. Data collection was continued to after 4
months after seed culture in PDA, but no germination or
significant change was observed within the treatments in
this period (after 65 days).GA3 in seeds treated with warm
stratification, is not needed for germination, but the presence of this phytohormone can increase final germination
percentage, significantly. The results agree with Antonida-

Tab. 1. Final germination percentage of C. kotschyi seeds treated with and without warm stratification and chemical treatments
(H2SO4, GA3 and KNO3)
Treatments

GA3 (ppm)

KNO3 (%)

0 (distillate water)
250
500
1000
1
2

+ Warm stratification
+ H2SO4 (50%)
-H2SO4
0e
0e
0e
0e
0e
0e

Note: Different letters between data denote significant differences (Duncan test, p<0.01)

28.7 d
55 c
62.5 b
70 a
0e
0e

-Warm stratification
+ H2SO4 (50%)
-H2SO4
0e
0e
0e
0e
0e
0e

0e
0e
0e
0e
0e
0e
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Fig.1. Colchicum kotschyi Boiss, vegetative growth (A) and flowering stage (B)

ki-Giatromanolaki et al. (2008), on benefits of warm
stratification on Colchicum variety seeds. GA3 (1000 ppm)
combined with warm stratification had a significant effect
on germination percentage compared to warm stratification only and increased this index form 28.7 to 70%.
Whether a seed is dormant or non-dormant may vary
within species and individuals. Thus, a portion of a seed
collection may contain seeds that are dormant, as well
as those that are non-dormant or conditionally dormant
(Baskin and Baskin, 2004). Results indicate that warm
stratification is necessary for dormancy breaking and germination, but it is not enough for reaching maximum germination. It seems that the problem to seed germination
of Colchicum kotschyi (Fig. 1) is probably not only due to
an immature embryo and a kind of morphophysiological dormancy (MPD); this concludes that GA3 should be
used along with warm stratification in order to overcome
the seed dormancy and start germination.
Seeds with MPD have an underdeveloped embryo
with a physiological component of dormancy. There are
eight known levels of MPD, based on the protocol for seed
dormancy break and germination. In seeds with non-deep
simple MPD, warm or cold stratification break dormancy
and GA3 overcome dormancy (Baskin and Baskin, 1998;
Walck et al., 1999).
According to the results, it seems that 28.7% of C.
kotschyi seeds have morphological dormancy (underdeveloped embryo) which is broken under warm stratification
(8 weeks) and 41.3% of the seeds have non-deep simple
MPD which has to be broken with GA3 (1000 ppm) along
with warm stratification.
Conclusions

In conclusion, according to the results of this experiment, warm stratification (8 weeks, 250C) in addition with
GA3 overcomes the dormancy and significantly increases
germination percentage of Colchicum kotschyi; under such

conditions germination takes place in less than 6 months
according to the experiment
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