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ABSTRACT: Seeds of forty species of medicinal plants produced in the Medicinal Plant Garden of 
the Faculty of Agriculture; Ferdowsi University of Mashhad, Iran were obtained to assess their 
germination. Germination tests were performed in H2O and then dormancy breaking treatments 
(removing mucilage and seed coat, scarification, pre-chilling, GA3 and KNO3) applied on the species 
which showed germination below 70% in H2O. Seeds of 17 species (i.e. Linum usitatissamum and 
Amaranthus annus) had high germination (over 70%) in H2O. Dormancy breaking treatments were 
effective on 13 species (i.e. Ocimum basalicum and Echinacea purpurea) out of 23 species.  
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INTRODUCTION 

 
 Due to possessing a wide range of climates, habitats and natural ecosystems, Iran has a rich and 
diverse flora. It is estimated that there are about 10000 plant species in Iran, of which 800 to 1000 are classified 
as medicinal plants. Traditionally, medicinal herbs are collected from the nature. With increasing demand and 
with an eye on preserving natural ecosystems, it is needed to domesticate such plants. The first step towards 
domestication and mass-production is to acquire healthy seeds with high germination . Germination 
commences with the uptake of water by the dry seed (imbibitions) and is completed when a part of the embryo, 
usually the radicle, extends to penetrate the structures that surround it (Bewley, 1997). Germination of a seed 
in a laboratory test is the emergence and development of the seedling to a stage where the aspect of its 
essential structures indicates whether or not it is able to develop further into a satisfactory plant under 
favourable condition in soil (ISTA, 2007). One of the major problems that reduce germination is dormancy. 
Based on numerous studies, it is obvious that many seeds are dormant at maturity. A dormant seed (or other 
germination unit) is one that does not have capacity to germinate in a specified period of time under any 
combination of normal physical environmental factors (temperature, light/dark, etc.) that otherwise is favourable 
for its germination, i.e. after the seeds become non-dormant (Baskin and Baskin, 1998). A non-dormant seed 
(or other germination unit) on the other hand, will germinate over the wildest range of normal physical 
environmental factors possible for the genotype (and considering maternal effects). The non-dormant seed that 
does not germinate because of absence of one or more of these physical environmental factors is said to be in 
a state of quiescence (Baskin and Baskin, 1998). Dormancy that results from some characteristic of seed is 
called organic dormancy. 
 Several scheme for classifying seed dormancy have been published, most notably those of Harper 
(1957, 1997), Nicolaeva (1969, 1977, 2001), Nikolaeva et al. (1985, 1999), Lang et al. (1985, 1987) and Lang 
(1987). Nikolaeva's scheme, which Baskin and Baskin (1998) have modified slightly, is the most 
comprehensive classification system of seed dormancy ever published. It can accommodate the diversity of the 
kinds of dormancy known to occur in seeds, regardless of evolutionary position (Baskin and Baskin, 1998; 
Nicolaeva, 1999), life form or biogeography (Baskin and Baskin, 1998, 2004) of the taxon that produced them. 
Further, the various kinds of dormancy in Nikolaeva scheme fit nicely into dichotomous key, based on seed (or 
fruit) coat permeability to water (i.e. impermeable versus permeable), embryo morphology (i.e. underdeveloped 
versus fully developed) and whole-seed physiological responses to temperature or to a sequence of 
temperatures (Baskin and Baskin, 1998, 2004). In Nikolaeva scheme seed dormancy types includes: 
Physiological dormancy (PD), Morphologically dormancy (MD), Morphophysiological dormancy (MPD), Physical 
dormancy (PY), Combinational dormancy (PY + PD). Nikolaeva (1969, 1977) did not include seeds with 
undifferentiated embryos in her classification system of seed dormancy, and neither have Baskin and Baskin 
(1998) included them. Thus it is not commented further on dormancy in this type of seed, except to say that: (1) 
by definition, they have a morphological (or morpho-anatomical) component of dormancy, and some also have 
a physiological component; and (2) phylogenetically they occur widely in flowering plants, i.e. phylogenetically 


