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Table 1. Analysis of variance (means of squares) of priming, gibberellic acid and temperatures on
germination factors of Colchicum kotschyi seed
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Table 4. The interaction effect of priming X temperature on mean germination time, time to beginning
germination, germination rate, germination uniformity and maximum germination percentage of
Colchicum kotschyi seed
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(week) germination (week) percentage
2 - - - - Oe
5 3.400b 2.582b 0.03275 ¢ 1.669 a 235¢
b5 sanars 10 3.077 ¢ 2.244 ¢ 0.03625 b 1.648 a 65.5b
Warm 15 2485 d 2.055d 0.04483 a 1.563 b 7052
stratification
20 3.625a 3.060 a 0.03067 d 0.955¢ 19.5d
25 - - - - Oe
2 - - - 0
5 - - - 0
stloy gonair 10 - - - 0
Cold stratification 15 - - - 0
20 - - - 0
25 - - - 0
2 - - - 0
5 - - - 0
asls 10 - - - 0
Control 15 - - - 0
20 - - - 0
25 - - - 0

3,15 Sl yge3T el 70 Jleiir] o 10 (g ks e M| S e B> S JBlas gl gla i Silie g o 0
In each column, means with the similar letters are not significantly different at p<0.05 based on Duncan's multiple range test
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Table 3. The interaction effect of priming x gibberellic acid X temperature on germination rate of
Colchicum kotschyi seed.
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Priming

Temperature

Les (Vaan) giale> oo
Germination rate (1/week)

wbeS Gobaz

2 0
5 0.032 f
10 0.037 ¢
15 0.043d
20 0.030 g
25 0

Warm stratification

500

2 0
5 0.033 ¢
10 0.035d
15 0.046 a
20 0.031 g
25 0

srloyw (goaLz

2 -
5 -
10 -
15 -
20 -
25 -

Cold stratification

500

2 _
5 -
10 -
15 -
20 -
25 -

2 -
5 -
10 -
15 -
20 -
25 -

Control

500

2 _
5 -
10 -
15 -
20 -
25 -

5,05 55l yge3T bl 5 70 Jletiml o )8 (5,00 e DS S ie By S JBlas slls sla Sl gt ya 40
In each column, means with the similar letters are not significantly different at p<0.05 based on Duncan's multiple range test.
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Figure 1. The effect of temperatures on germination rate of Colchicum seed based on two models (A) ISL
and (B) QPN

£y

(Crambe kotschyana) —wl,S 3 Jjale> wyllas o

ol e
o) adlie sS4 (S Sl a0 @ JealluSe
sl ydy (IS 0aeld G lgieay oyl Hd il ol g
S O e B SR Y
Sl g Wl 5l Sl Gln S slales
Sl FpS ol sleaiss 4 cond pioy laaisS
&ls> cwsle sles .(Poortousi et al., 2008)
ol g a2y 10T o oy 551 sl
Silex )l eogume 5l a8T (Hejazi, 1994)
S sl GLS glo ol cyz 45 cads lE
2B (nl o9l aey Sl 5l gl gy 0 et
Zangoie et al., ) sl 0540 ool |, alS siad;)

(2012



VAR fpges oylas ity Jlos [0 0] )y Sl 5 pole e 5 s55e

&l

Adam, N.R., Dierig, D.A., Coffelt, T.A., Wintermeyer, M.J., Mackey, B.E. and Wall, G.W. 2007.
Cardinal temperatures for germination and early growth of two Lesquerella species. Industrial
Crops and Products, 25: 24-33. (Journal)

Akram, M., Alam, O., Usmanghani, K., Akhter, N. and Asif, HM. 2012. Colchicum autumnale: A
review. Journal of Medicinal Plants Research, 6: 1489-1491. (Journal)

Alirezaei Noghondar, M., Arouee, H., Rezazadeh, S.H., Shoor, M., Selahvarzi, Y., and Vahdati
Mashhadian, N. 2011. Warm stratification and chemical treatments overcome the dormancy and
promotes germination of Colchicum Kotschyi bioss seeds under in vitro condition. Notulae Scientia
Biologica, 3(2): 104-107. (Journal)

Antonidaki-Giatromanolaki, A., Dragassaki, M., Papadimitriou, M. and Vlahos, 1. 2008. Effects of
stratification, Temperature and light on seed germination of Colchicum macrophyllum B.L.
BURTT. Propagation of Ornamental Plants, 8(2): 105-107. (Journal)

Baskin, C.C., Zackrisson, O. and Baskin, J.M. 2002. Role of warm stratification in promoting
germination of seeds of Empetrum Hermaphroditum (Empetraceae) a circumboreal species with a
stony endocarp. American Journal of Botany, 89(3): 486-493. (Journal)

Baskin, J.M. and Baskin, C.C. 2004. A classification system for seed dormancy. Seed Science
Research, 14: 1-16. (Journal)

Canter, P.H., Thomas, H. and Enst, E. 2005. Bringing medicinal plants into cultivation: opportunities
and challenges for bio-technology. Trends in Biotechnology, 23:180-185. (Journal)

Chien, C.T., Chen, S.Y., Tsai, C.C., Baskin, J.M., Baskin, C.C. and Kuo-Huang, L.L. 2011. Deep
simple epicotyl morphophysiological dormancy in seeds of two Viburnum species, with special
reference to shoot growth and development inside the seed. Annals of Botany, 108: 13-22.
(Journal)

Cicek, E., Aslan, M. and Tolki, F. 2007. Effect of stratification on germination of Leucojum aestivum
L. seeds, a valuable ornamental and medicinal plant. Research Journal of Agriculture and
Biological Sciences, 3(4): 242-244. (Journal)

Ellington, E., Adserias, T., Coma, A., Bastida, F., Viladomat, F. and Codina, C. 1997. Effect of
paclobutrazol on in vitro culture of Colchicum autumnale corms. Acta Horticulture, 447: 131-134.
(Journal)

Flores, J. and Briones, O. 2001. Plant life-form and germination in a Mexican inter-tropical desert:
effects of soil water potential and temperature. Journal of Arid Environment, 47: 485-497.
(Journal)

Frankova, L., Cibirova, K., Boka, K., Gasparikova, O. and Psenak, M. 2004. The role of the roots in
the life strategy of Colchicum autumnale. Biologia Bratislava, 13: 87-93. (Journal)

Fukai, S., Monden, Y., Narumi, T. and Kodaira, E. 2013. Seed propagation of Colchicum capense
SUBSP. Ciliolatum. Propagation of Ornamental Plants, 13(2): 51-56. (Journal)

Hejazi, A. 1994. Seed Technology. University of Tehran Publication. (Book)

Kharkwal, A., Prakash, O., Bhattachaya, A., Nagar, P.K., and Ahuja, P.S. 2002. Method for inducing
improved seed germination in Podophyllum hexandrum. Council of Scientific and Industrial
Research, United States Patent, 6: 449- 899. (Book)

Kocabs, Z., Craigon, J. and Azam-Ali, S.N. 1999. The germination response of Bambara groundnut
(Vigna sublerrannean (L.) Verdo) to temperature. Seed science and Technology, 27: 303-313.
(Journal)

Latifi, N., Soltani, A. and Spanner, D. 2004. Effect of temperature on germination components in
canola cultivars. Iranian Journal of Agricultural Sciences, 35: 313-321. (In Persian)(Journal)

Mamut, J., Tan, D.Y., Baskin, C.C. and Baskin, JM. 2014. Intermediate complex
morphophysiological dormancy in seeds of the cold desert sand dune geophyte Eremurus
anisopterus (Xanthorrhoeaceae; Liliaceae s./.). Annals of Botany, 114: 991-999. (Journal)

Nadjafi, F., Koocheki, A., Rezvani Moghaddam, P. and Rastgoo, M. 2006. Evaluation of seed
germination characteristics in Nepeta binaludensis, a highly endangered medicinal plant of Iran.
Iranian Journal of Field Crop Research, 4: 385-392. (In Persian)(Journal)

A



VWAA [pges oyl [ty Jlos /ol s ligions 5 psle R ESTER &P P INC I

Naghedinia, N. and Rezvani Moghaddam, P. 2009. Investigations on the cardinal temperatures for
germination of Crambe kotschyana. Iranian Journal of Field Crops Research, 7: 451-456. (In
Persian)(Journal)

Poortousi, N., Rashed Mohasel, M.H. and Ezadi Darbandi, A. 2008. Germination characteristics and
cardinal temperatures of lambsquarter, purselane and crabgrass. Iranian Journal of Field Crops
Research, 6: 255-261. (In Persian)(Journal)

Poutaraud, A. and Girardin, P. 2002. Alkaloids in meadow saffron, Colchicum autumnale L. Journal
of Herbs, Spices and Medicinal Plants, 9: 63-80. (Journal)

Ramin, A.A. 1997. The influence of temperature on germination of taree Irani (A/lium amploprasum
L. spp. Iranicum w.). Seed Science and Technology, 25: 419-426. (Journal)

Rostami, M. and Tavakol Afshari, R. 2014. Determination of seed dormancy type of Ferula gummosa
BIOSS. and seed requirements for dormancy breakage. Iranian Journal of Field Crop Science, 2:
255-263. (In Persian)(Journal)

Runham, S. 1998. Small scale study of yield and quality of oils from six herb species. MAFF project
Nf0505.pp.30. (Research Report)

Santiago, A., Ferrandis, P. and Herranz, J.M. 2014. Non-deep simple morphophysiological dormancy
in seeds of Viburnum lantana (Caprifoliaceae), a new dormancy level in the genus Viburnum. Seed
Science Research, 1-11. (Journal)

Soltani, A., Zeinali, E., Galeshi, S. and Latifi, N. 2001. Genetic variation and interrelationships among
seed vigor traits in wheat from the Caspian Sea coast of Iran. Seed Science and Technology, 29:
653- 662. (Journal)

Summerfield, R.J., Roberts, R.H., Ellis, R.M. and Lawn, R.J. 1991. Towards the reliable prediction of
time to flowering in six annual crops. I. The development of simple model for fluctuating field
environment. Experimental Agriculture, 27: 11-31. (Journal)

Tabrizi, L., Koocheki, A., Nassiri Mahallati, M. and Rezvani Moghaddam, P. 2008. Germination
behaviour of cultivated and natural stand seeds of Khorasan thyme (Thymus transcaspicus Klokov)
with application of regression models. Iranian Journal of Field Crops Research, 5: 249-257. (In
Persian)(Journal)

Tabrizi, L., Nassiri Mahallati, M. and Koocheki, A. 2004. Investigations on the cardinal temperatures
for germination of Plantago ovata and Plantago psyllium. Iranian Journal of Field Crops Research,
2: 143-150. (In Persian)(Journal)

Zangoie, M., Parsa, S., Mahmoodi, M. and Jami Al-Ahmadi, M. 2012. Evaluation of cardinal
temperature for germination of asafetida (Ferula assafoetida .L) seeds. Journal of Plant Production,
19: 193-202. (Journal)



Study on Seed Dormancy............. Iranian Journal of Seed Science and Research, Vol. 6, No. 3, 2019 (399-410)

”, =
0f Seog s

Study on seed dormancy breakage treatments and some germination
properties of Colchicum kotschyi Boiss. as a medicinal plant

Homa Azizi!, Parviz Rezvani Moghaddam?*, Mahdi Parsa®, Mahmood Shoor?, Reza Khorasani’

Received: December 22, 2015 Accepted: July 3, 2016
Abstract

In order to evaluate germination behavior of Colchicum seed, an experiment was conducted as
factorial based on a randomized complete design with four replications. The experimental treatments
were all combination of priming at three levels (warm stratification, cold stratification, control),
gibberellic acid at two levels (0,500 ppm) and incubation temperatures at 8 levels (2, 5, 10, 15, 20, 25,
30, 35). After applying the priming treatments, gibberellic acid treatment was applied and then the
response of seed germination at constant temperatures were assessed in the germinator. The effect of
temperature on germination components was significant. Germination was occurred only in warm
stratification. Generally, germination was started by a very slow trend and after seeds were set at
incubation temperatures, at least 40 days were lasted to germination occurred. There was no
germination at 2°C. By increasing temperature at a range of 5-15°C, germination percentage was
increased and then was stopped at 25°C. Germination uniformity at 20°C was more than other
temperatures. The meanest germination time was observed at 20°C and the least mean germination
time was at 15°C. Gibberellic acid (single application) had no effect on seed germination. Based on
two regression models, the cardinal temperatures (Tbase, Topt, Tmax) Were (1.38-1.72°C), (12.75-
16.10°C) and (24.12-25.65°C), respectively.
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