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ABSTRACT

Seed quality (viability and vigour) can have a profound influence on the establishment and the yield of
a crop. The vigour of seeds can be improved by techniques generally known as seed priming, which enhance
the speed and uniformity of germination. In order to evaluate different times hydropriming (0, 6 and 12 hours)
effect on the quality seedling production during germination in basil (Ocimum basilicum L.) under salinity
condition, This experiment was conducted in 2010 at Laboratory Sciences, Islamic Azad University Shahr-e-
Qods Branch by a completely randomized design with three replications and the first, seed viability was
determined by Tetrazolium test method. The results showed that the effect of hydropriming was significant on
seedling vigor, germination percentage and seedling dry weight in P # 0.05. Mean comparison showed that
the highest seedling vigour (2.99), germination percentage (90.66) and seedling dry weight (0.033) were
achieved by hydropriming came up to 12 hours. Therefore, use of hydropriming should be in seeds of basil
under salinity condition.
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Introduction

Basil (Ocimum basilicum L.) belonging to the
plant family Lamiaceae, subfamily Nepetoideae, and
the genus sensu lato, comprises 65 species. Basil is
an annual, 20–60 cm long, white-purple flowering
plant, which is originally native to India and other
regions of Asia [28]. Salinity is one of the major and
increasing problems in irrigated agriculture in Iran.
The use of saline water for agricultural productions
has been expanded significantly in the last decade
and it is generally accepted that around 10% of
irrigated areas are affected by salinity [5]. Salinity is
a major problem that negatively impacts agricultural
productions in many regions of the world. Generally,
salinity problems increase with increasing salt
concentration in irrigation water [1]. More than half
of the world ground water supplies are saline.

Although, to cope with the increasing requirements
of the accelerating population, irrigated areas in the
world for last two centuries has increased from 8
mha (1800) to 220 mha (1990), but development of
salinity on about half of the irrigated land, caused
due to indiscriminate use of water that has been a
serious constraint for optimum agricultural
productions [9]. In order to use of saline water for
irrigation, need to understand how salinity affects a
plant monitor salinity levels constantly to ensure they
stay within the acceptable range and be prepared to
accept lower-than-average yields [36]. The adverse
effects of high concentration of salts for plants are
due to the osmotic retention of water and to specific
ionic effects on the protoplasm. Water is osmotically
held in salt solutions, so as the concentration of salt
increased water becomes less and less accessible to
the plant. Soil salinity is known to suppress the
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growth of most crop species [21]. It either
completely inhibits germination at higher levels or
induces a state of dormancy at low levels. Salinity
also reduces imbibition of water because of lowered
osmotic potentials of the medium and causes changes
in metabolic activity [41]. Many seed invigoration
treatments are being used to improve the rate and
speed of germination. Pre-sowing treatments with
different salts [13,2] and water [38] stimulate the
germination process. Salinity can affect germination
and seedling growth either by creating an osmotic
pressure that prevents water uptake or by toxic
effects of sodium and chloride ions [12]. Salinity is
also considered as a major abiotic stress and
significant factor affecting crop production all over
the world and especially in arid and semi-arid region.
Seed germination was negatively affected by drought
and salinity stresses [42]. In field condition poor
germination and decrease of seedling growth results
in poor establishment and occasionally crop failure.
Biotic and abiotic stresses are of main problems of
agricultural systems. About 7% of arable lands of the
world are under salinity pressure [16]. High levels of
soil salinity negatively affect productivity of most
field crops. Seed germination is mostly an issue in
medicinal plant seeds emergence [25]. Good seedling
establishment is an important constraint to such crop
production [10]. Poor seedbed, low quality seed,
environmental stresses such as high and low
temperature and salinity constrains to good
establishment include [37,40]. A robust seedling
establishment enhances competitiveness against
weeds, improves tolerance to environmental stresses
and maximizes biological and grain yields [8]. Seed
vigour is an important agronomic seed quality that
determines rate of early embryo growth leading to
seedling emergence for the development of a
photosynthetically independent seedling. High vigour
(hv) seeds allow rapid embryo growth and thus
seedling establishment under stressful field condition.
This ensures successful crop stand establishment in
the field [42,6]. Germination is one of the most salt-
sensitive plant growth stages and severely inhibited
with increasing salinity both in glycophytes and
halophytes [33]. Seed priming techniques such as
hydropriming, hardening, osmoconditioning,
osmohardening, and hormonal priming have been
used to accelerate emergence of roots and shoots,
more vigorous plants, and better drought tolerance in
many field crops like wheat [15], chickpea [17],
sunflower [18] and cotton [3]. Hydropriming method
has also been used successfully in wheat [11], in
sunflower [18], chickpea [17] and cotton [3].
Moreover hydropriming increased germination and
seedling growth under salt and drought stresses
[17,18,3]. Although priming improves the rate and
uniformity of seedling emergence and growth
particularly under stress conditions [27], the

effectiveness of different priming agents varies under
different stresses and different crop species [14].
Hydrated seeds with higher germination percentage
under salt stress or micronutrient application
increased tolerance of seeds to salt stress. In addition,
reported protocol is simple, cheap and does not
require expensive chemicals and sophisticated
equipment. The protocol has practical importance and
could be recommended to farmers to achieve higher
germination and uniform emergence under field
conditions. This study was conducted to examine the
Influence of saline water on germination in basil
(Ocimum basilicum L.) seed's. 

Materials and methods

In order to determine the effect of hydropriming
on germination in basil seed's, under salinity
condition, an experiment was conducted in 2011 at
Laboratory Sciences, Islamic Azad University Shahr-e
Qods Branch by a completely randomized design
with three  replications and the first, seed viability
was determined by Tetrazolium test method. After
disinfecting, seeds were put in disinfected Petri dish.
Each Petri dish contained 100 seeds. Three replicates
of 100 seeds were put between double layered rolled.
The rolled paper with seeds was put into sealed
plastic bags to avoid moisture loss. All of the Petri
dish irrigated by saline water (1dS/m-1). Seeds were
allowed to germinate at 25 ± 1°C for 7 days.
Germination percentage was recorded after the 7th
day. Germination percentage was calculated with the
following formula:   

Germination percentage (%) = Number of germinated
seeds / Number of total seeds × 100

Also, Seedling vigor index was calculated by the
following formula:

Seedling vigor index = Germination percentage ×
Seedling dry weight 

Data analyses were performed using the Spss
statistical software (Version 15). Mean separations
were performed by Duncan’s multiple range test
(DMRT) at 5% level.                                 
           
Results and discussion 

The results showed that the effect of
hydropriming was significant on germination in P #
0.05. The seedling vigour, germination percentage
and seedling dry weight Increaseed by increasing in
hydropriming time (Table1). Also, highest seedling
vigour, germination percentage and seedling dry
weight were achieved by hydropriming came up to
12 hours  (Fig  1,  2 and 3). Priming improves the 



830Adv. Environ. Biol., 5(5): 828-833, 2011

Table 1: Means Comparison
Seedling vigour Seedling dry weight(gr) Germination percentage Hydropriming (Horse)
2.55c 0.030b 85.33c 0
2.75b 0.031ab 89b 6
2.99a 0.033a 90.66a 12
Means within the same column and factors, followed by the same letter are not significantly difference.

Fig. 1: Effect of hydropriming on germination percentage in basil.

Fig. 2: Effect of hydropriming on seedling dry weigh in basil.

Fig. 3: Effect of hydropriming on seedling vigour in basil.
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seedling growth, particularly under saline conditions
in our studies and it was also conformed by earlier
reports [32]. The pre-sowing treatments cause
initiation of the early metabolic processes and the re-
drying of seeds arrest, but do not reverse, the initial
stages of germination so that on the availability of
suitable conditions, the time taken to germinate is
reduced. There are numerous studies in the literature
which exhibit the considerable effectiveness of hydro-
priming on germination and later growth in different
plant species under both saline and non-saline
conditions, e.g., wheat [14] Acacia tortilis and
A.coriacea [30] and only under normal non-saline
conditions e.g., maize (Zea mays), rice (Oryza
sativa), chickpea (Cicer arietinum) [10] and white-
flowered gourd (Lagenaria siceraria) [16]. These
positive effects are probably due to the stimulatory
effects of priming on the early stages of germination
process by mediation of cell division in germinating
seeds [35,32]. There are several reports that seed
priming can homogenize seed germination in a short
period of time [42,26]. Primed seeds had better
efficiency for water absorption from growing media
and it is obvious that metabolic activities in seed
during germination process commence much earlier
than radicle and plumule appearance, that is,
emergence [12]. These results are in accordance with
the results of other researchers who reported either
improvement of germination percentage [22]. Also
Lin and Sung [20] reported that priming the bitter
gourd seeds before sowing overcame sub-optimal
environmental effects on germination subsequent
seedling establishment performance. Wang et al., [39]
reported that, both hot water– soacked and primid
seeds showed significant increase in germination
performance. The resultant effect of priming depends
on the used method and time of treatment.
Hydropriming is a simple method of priming
treatment. It does not require any special technical
equipment and owing to the use of distilled water as
a priming medium. It is probably the cheapest
priming method. Similarly Fujikura et al. [7]
presented hydropriming as a simple and inexpensive
method of seed priming. Priming may improve
germination by accelerating imbibition, which in turn
would facilitate the emergence phase and the
multiplication of radicle cells [23]. This process is
important because allows the subsequent development
of the embryo, especially in seeds characterised by a
morphological dormancy (immature embryo), like
Chamaecyparis nootkatensis seeds [31]. In tomato,
priming improved the germination capacity by
increasing endosperm volume [4]. The technique of
seed priming is becoming familiar to farmers in
several parts of the world, and has now been
promoted there on a range of crops, for example
wheat [11] and mung bean [29], where similar

responses to those reported here have been found.
Equally encouraging results have been found for
these crops in other countries, and for other crops,
such as chickpea in India and Bangladesh [10,24],
upland rice in India [10], and finger millet in India
[19]. In many coated seeds, germination and
subsequent seedling growth can be inhibited by
mechanical restriction exerted by the seed coat [34].
Priming may be helpful in reducing the risk of poor
stand establishment under drought and salt stress and
permit more uniform growth under conditions of
irregular rainfall and drought on saline soils.
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