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ABSTRACT 
 
 Thermo priming is a new method for increasing of seedling vigour and improvement of germination 
percentage and seedling growth. In order to determine the impact of thermo priming on germination of basil 
seeds, an experiment was conducted at Islamic Azad University, Shahryar Branch, Tehran, Iran in 2011 by a 
completely randomized design with three replications. The factors studied included different time thermo 
priming (0, 10 and 20 minutes) through the placing seeds were exposed to oven. The results showed that the 
effect of thermo priming was significant on germination percentage, seedling dry weight, seedling vigour and 
seedling length in P ≤ 0.05. Mean comparison showed that the highest germination percentage (86.66 %) was 
achieved by 20 minutes thermo priming but mean comparison showed that the highest seedling dry weight 
(0.014 g) and seedling vigour (1.17) were achieved by 10 minutes thermo priming. 
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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. [1]. Basil is cultivated in agroclimes 
between 7 to 27 C, with 0.6 to 4.2 m annual 
precipitation and soil pH 4.3 to 8.2. Rapid and 
uniform field emergences of seedlings are two 
essential pre-requisites to increase yield and quality 
in annual crops [2]. The resultant effect of priming 
depends on the used method and time of treatment. 
Hydro priming 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. [3] presented hydropriming as a 
simple and inexpensive method of seed priming. 
Accelerated aging also resulted in increased lipid 
peroxidation, decreased levels of anti- oxidants and 
reduced activity of several enzymes involved in 
scavenging of free radicals and peroxides [4,5,6]. 
Thus, reduced antioxidative activities, along with 
other mechanisms, may contribute to the increased 
subceptibility to deterioration of primed seeds. [7] 
hypothesized that the reduced longevity of primid 
seeds is caused by a decrease in DNA repair activity 
due to progression in the cell cycle during hydration. 
Thus, in order to maintain a high viability, it is 
important to store the pretreated basil seeds under 

more favorable conditions than untreated seeds. [8] 
reported that, for impatient (Impatient walleriana 
Hook), pansy (Viola×wittrockiana) and pepper 
(Capsicum annuum L.) seeds, the desired longevity 
were obtained by keeping the seeds, after a priming 
treatment, under a mild water and or temperature 
stress for a period of several hours to days. Perhaps 
this recommendation can also be considered for 
primed sorghum seeds. Therefore, the seeds 
receiving these pre-sowing treatments should be 
stored under favorable conditions to maintain a high 
viability during long term storage. This experiment 
was conducted to effect of thermo priming on 
seedling growth in basil (Ocimum basilicum L.). 
 
Materials and Methods 
 
 In order to determine the impact of thermo 
priming on germination of basil seeds, an experiment 
was conducted at Islamic Azad University, Shahryar 
Branch, Tehran, Iran in 2011 by a completely 
randomized design with three replications. The 
factors studied included different time thermo 
priming (0, 10 and 20 minutes) through the placing 
seeds were exposed to oven. 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 
distilled water. Seeds were allowed to germinate at 
25 ± 3°C for 8 days. Germination percentage was 
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recorded after the 8th day. Germination percentage 
was calculated with the following formula:   
 Germination percentage = Number of 
germinated seeds / Number of total seeds × 100 
 Also, Seedling vigour index was calculated by 
the following formula: 
 Seedling vigour index = Germination percentage 
× Seedling dry weight. 
 
Statistics Analysis: 
 
 Data were subjected to analysis of variance 
(ANOVA) using Statistical Analysis System (Spss) 
computer software at P < 0.05. 

 
Results and Discasion  
 
Germination Percentage: 
  
 The results showed that the effect of thermo 
priming was significant on germination percentage in 
P ≤ 0.05. The highest germination percentage (86.66 
%) was achieved by 20 minutes thermo priming and 
lowest germination percentage (77.33 %) was 
achieved by control treatment (Table 1, Fig 1). 
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Fig. 1: Effect of thermo priming on germination percentage in basil. 

 
Seedling Dry Weight:  
 
 The results showed that the effect of thermo 
priming was significant on seedling dry weight in P ≤ 

0.05. The highest number of grain (0.014 g) was 
achieved by 10 minutes thermo priming and lowest 
seedling dry weight (0.011 g) was achieved by 
control treatment (Table 1, Fig 2). 
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Fig. 2: Effect of thermo priming on seedling dry weight in basil. 
 
Seedling Vigour:  
 
 The results showed that the effect of thermo 
priming was significant on seedling vigour in P ≤ 

0.05. The highest seedling vigour (1.17) was 
achieved by 10 minutes thermo priming and lowest 
seedling vigour (0.85) was achieved by control 
treatment (Table 1, Fig 3). 
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Fig. 3: Effect of thermo priming on seedling vigour in basil. 
 
Table1: Means Comparison. 

Treatment (Thermo priming time) Germination percentage Seedling dry weight (g) Seedling vigour 
Control 77.33 c 0.011 c 0.85 c 

10 minutes 83.66 b 0.014 a 1.17 a 
20 minutes 86.66 a 0.012 b 1.03 b 

Means within the same column and factors, followed by the same letter are not significantly difference. 
 

 Seed germination and seedling emergence result 
from a sequence of biological events initiated by 
water imbibition followed by enzymatic metabolism 
of storage nutrients. All of those events are regulated 
by the environment and the quality of the seed [9]. 
Both suboptimal soil temperature and lack of soil 
moisture delay and reduce germination percentage 
and seedling emergence [9,10,11]. Seed priming is a 
pre-germination seed treatment in which seeds are 
held at water potential that allows imbibition, but 
prevents radicle extension [12]. Seed priming has 
been used to improve germination, reduce seedling 
germination time, improve stand establishment and 
yield [13]. In priming enhancement of physiological 
and biochemical events in seeds takes place during 
suspension of germination by low osmotic potential 
and negligible matric potential of the imbibing 
medium. Salts or non-penetrating organic solutes in 
liquid medium (osmoconditioning) or solid matrices 
(matriconditioning) are used to establish an 
equilibrium of water potential between seed and 
osmotic medium needed for conditioning [13]. 
Priming also expands the temperature range at which 
germination may occur [14]. Seed priming is a 
technique in which seeds are partially hydrated until 
the germination process begins, but radicle 
emergence does not occur [12]. Priming allows the 
metabolic processes necessary for germination to 
occur without actual germination. Primed seeds 
usually exhibit an increased germination rate, greater 
germination uniformity and, at times, greater total 
germination percentage [15]. 
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