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ABSTRACT 
 
 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 and the first, seed viability was determined by Tetrazolium test method.. The 
factors studied included different time thermo priming (0, 15 and 30 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 and seedling vigour in P ≤ 0.05. Mean comparison showed that the highest 
germination percentage (98 %), seedling dry weight (1.15 g) and seedling vigour (112.70) were achieved by 30 
minutes thermo priming. Finally, thermo priming treatment can be successfully applied on basil seeds to 
improve germination performance. 
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Introduction 
 
 Cereals are a major source of dietary protein for 
humans. The mean annual production in the world 
(2001-2005) of all cereals exceeded 2100 million 
tones [2]. Cereal grains, wheat in particular, are 
among the most important crops globally. Wheat is 
very important crop all over the world and especially 
in Iran it has also got the status of economic and 
political crop. Wheat contributes more calories and 
protein to the world’s diet than any other food crop 
[1]. The improvement in emergence of primed seed 
may be due to the fact that priming induces a range 
of biochemical changes in the seed that are required 
to initiate the germination process, breaking of 
dormancy, hydrolysis or metabolism of inhibitors, 
imbibition and enzymes activation [3]. Likewise [4] 
reported that some or all processes that precede the 
germination are triggered by priming and persist 
following the re-desiccation of the seed. The 
improved yield of primed seed plots may be due to 
early and improved emergence in the priming 
treatments that ultimately resulted in the higher yield. 
The resulting improved stand establishment due to 
priming can reportedly increase drought tolerance, 
reduce pest damage and increase crop yield [5,7,6]. 
The increase in yield of primed seed plots may be 
due to the fact that primed seed emerge faster and 
more uniformly and seedlings grow more vigorously, 
leading to a wide range of phenological and yield 
related benefits [6]. [5] further reported that primed 

crops produced higher yields than non primed crops. 
Poor seed germination is a common phenomenon at 
sub-optimal temperatures which causes a great 
concern for growers that grow this crop at early 
spring in cool regions of Iran. Delayed and reduced 
germination and seedling emergence cause non-
uniform stand establishment and tender seedling 
subjected to soil-borne pathogens for long time. Seed 
maturation stage is an influential factor on 
germination performance in response to priming 
[8,9]. In general, mature seeds tend to show better 
germination than those of earlier and later harvests, 
while advancement obtained by priming is greater in 
earlier harvests (premature seeds). The objective of 
this study was to explore the thermo priming 
influence on seedling production in wheat (Triticum 
aestivum L.). 
 
Materials and Methods 
 
 This study was conducted as completely 
randomized design with three replications on 
seedling vigour in wheat (Triticum aestivum L.) 
seed's at Islamic Azad University Shahryar Branch in 
2011. The factor of study included different time 
thermo priming (0, 15 and 30 minutes) through the 
placing seeds was exposed to oven. The characters 
measured were: germination percentage, seedling dry 
weight, seedling vigour. After disinfecting, seeds 
were put in disinfected Petri dish. Each Petri dish 
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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 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  

 
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 (98 %) 
was achieved by 30 minutes thermo priming and 
lowest germination percentage (80.66 %) was 
achieved by control treatment (Table 1, Fig 1). 
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Fig. 1: Effect of thermo priming on germination percentage in wheat. 

 
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 (1.15 g) was 
achieved by 30 minutes thermo and lowest seedling 
dry weight (0.99 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 wheat. 
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Seedling Vigour: 
 
 The results showed that the effect of thermo 
priming was significant on seedling vigour in P ≤ 

0.05. The highest seedling vigour (112.70) was 
achieved by 30 minutes thermo and lowest seedling 
vigour (79.85) was achieved by control treatment 
(Table 1, Fig 3). 
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Figure 3: Effect of thermo priming on seedling vigour in wheat. 
 
Table 1: Means Comparison. 

Treatment (Thermo priming time) Germination percentage Seedling dry weight (g) Seedling vigour 
Control 80.66 c 0.99 c 79.85 c 

15 minutes 89 b 1.11 b 98.79 b 
30 minutes 98 a 1.15 a 112.70 a 

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

 
 Poor seed germination is a common 
phenomenon at sub-optimal temperatures which 
causes a great concern for growers that grow this 
crop at early spring in cool regions of Iran. Delayed 
and reduced germination and seedling emergence 
cause non-uniform stand establishment and tender 
seedling subjected to soil-borne pathogens for long 
time. In general, mature seeds tend to show better 
germination than those of earlier and later harvests, 
while advancement obtained by priming is greater in 
earlier harvests (premature seeds). Priming is also a 
valuable process for improving germination and 
uniformity of heterogeneously matured seed lots [8]. 
Seed priming is a presowing seed treatment that 
improves seed performance by increasing 
germination rate and uniformity. Priming exposes 
seeds to imbibition in low external water potentials 
that allows seed partial hydration [10]. Seed priming 
may also increase the seed or seedling tolerance to 
stress. Priming initiates metabolic activities, such as 
protein, RNA and DNA synthesis, DNA replication 
and b-tubulin accumulation [11]. Recently, it has 
been suggested that priming could enhance the 
activity of antioxidative systems, resulting in lower 
rate of lipid peroxidation, contributing to seed 
invigoration [12,14]. When seed is allowed to 
imbibe, the rapidly increasing respiratory activities 
elevate free radical production, resulting in oxidative 
stress to cellular components [11,13]. [5] have also 
reported that overnight priming of seeds with water 
promoted seedling vigour, yield and crop 
establishment of chickpea, maize (Zea mays) and 
rice (Oryza sativa). 
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