
3668 
Advances in Environmental Biology, 5(11): 3668-3671, 2011 
ISSN 1995-0756 
     
 

This is a  refereed journal and all articles are professionally screened and reviewed                                 ORIGINAL ARTICLE 
 

 
Corresponding Author  

Kasra Maroufi,  Department of Chemistry, Shahryar Branch, Islamic Azad University, Tehran, 
Iran. 
E-mail: kasramaroufi@yahoo.com 

 

Increasing of Seedling Vigour by Hydro Priming Method in Cowpea (Vigna sinensis L.) 
 

Kasra Maroufi, Hosseein Aliabadi Farahani and Omid Moradi  
 

Department of Chemistry, Shahryar Branch, Islamic Azad University, Tehran, Iran. 
 

Kasra Maroufi, Hosseein Aliabadi Farahani and Omid Moradi; Increasing of seedling vigour by hydro 
priming method in cowpea (Vigna sinensis L.) 

 
ABSTRACT 
 

In plants encouraged by the proliferation of seed, seed to plant survival factor to maintain the role is very 
vital and important. This study was conducted as completely randomized design with three replications on 
seedling vigour in cowpea (Vigna sinensis L.) seed's at Islamic Azad University Shahryar Branch in 2011. The 
factor of study included different time hydro priming (control, 6 and 12 h) through the placing seeds was 
exposed to water. The characters measured were: germination percentage, seedling dry weight, seedling vigour. 
The results showed that effect of hydro priming significant on germination percentage, seedling dry weight, 
seedling vigour in P ≤ 0.05. Mean comparison showed that the highest germination percentage (87 %), seedling 
dry weight (2.12 g) and seedling vigour (184.44) were achieved by 6 h hydro priming. 

 
Key words: Hydro priming, Germination, Seedling production, Seedling vigour and Cowpea. 

 
Introduction 

 
Cowpea (Vigna sinensis L.) is a legume of the 

family Fabaceae. It has been described as the poor 
man's meat [1]. It's grown for dry seeds and as leafy 
vegetables in different parts of the world [2]. They 
resist drought stress and can recover rapidly during 
vegetative growth stage by re-watering because of 
their efficiency in using soil water [3].  

Increased germination rate and uniformity have 
been attributed to metabolic repair during imbibition 
[4], buildup of germination enhancing metabolites 
[5], osmotic adjustment [6], and, for seeds that are 
not redried after treatment, a simple reduction in 
imbibition lag time [6]. Other scientists have given 
excellent reviews on seed priming. The beneficial 
effects of priming have also been demonstrated for 
many field crops such as wheat, sugar beet, maize, 
soybean and sunflower [7-9]. Likewise, Harris et al., 
[10] reported that the direct benefits of seed priming 
in all crops included faster emergence, better, more 
and uniform stands, less need to re-sow, more 
vigorous plants, better drought tolerance, earlier 
flowering, earlier harvest and higher grain yield. 
Under field conditions poor seed quality not only 
reduces the final crop stand but also delays the onset 
of germination and adversely affects the seedling 
vigour. Seed quality is considered as a major tool of 
a variety development in seed production and 
breeding process. Seed quality should be taken as a 

complex of biological value and other seed 
parameters. In the practice the expression seed 
quality is used loosely to reflect the overall value of 
seed for its intended purpose, the performance of 
seed must measure up to the expectations of the end 
user of that seed [11]. This experiment was 
conducted to increasing of seedling vigour by hydro 
priming method in cowpea (Vigna sinensis L.). 

 
Materials and Methods 

 
This study was conducted as completely 

randomized design with three replications on 
seedling vigour in cowpea (Vigna sinensis L.) seed's 
at Islamic Azad University Shahryar Branch in 2011. 
The factor of study included different time hydro 
priming (control, 6 and 12 h) through the placing 
seeds was exposed to water. The characters measured 
were: germination percentage, seedling dry weight, 
seedling vigour. 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 14 days. Germination percentage was 
recorded after the 14th day. Germination percentage 
was calculated with the following formula:    
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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 hydro 
priming was significant on germination percentage in 
P ≤ 0.05. The highest germination percentage (87 %) 
was achieved by 6 h hydro priming and lowest 
germination percentage (57 %) was achieved by 
control treatment (Table 1, Fig 1). 

Seedling Dry Weight: 
 
The results showed that the effect of hydro 

priming was significant on seedling dry weight in P ≤ 
0.05. The highest number of grain (2.12 g) was 
achieved by 6 h hydro priming and lowest seedling 
dry weight (1.81 g) was achieved by control 
treatment (Table 1, Fig 2). 

 
Seedling Vigour:  
 

The results showed that the effect of hydro 
priming was significant on seedling vigour in P ≤ 
0.05. The highest seedling vigour (184.44) was 
achieved by 6 h hydro priming and lowest seedling 
vigour (103.17) was achieved by control treatment 
(Table 1, Fig 3). 

Lower germination and vigor in the seeds from 
the crop cultivated during summer is ascribed to the 
high atmospheric temperatures during pod drying 
[16,12] and high relative humidity during subsequent 
storage [13-15]. Physiological maturity of seed at 
harvest  is usually defined as the time when seed 
attains  its  maximum   dry   weight   [17].  However, 
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Fig. 1: Effect of hydro priming on germination percentage in cowpea. 

 

c
a

b

0

0.5

1

1.5

2

2.5

Seedling dry 
weight (g)

Treatment (Hydro priming time)  
 
Fig. 2: Effect of hydro priming on seedling dry weight in cowpea. 
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Fig. 3: Effect of hydro priming on seedling vigour in cowpea. 
 
Table1: Means Comparison. 

Treatment (Hydro priming time) Germination percentage Seedling dry weight (g) Seedling vigour 
Control 57 c 1.81 c 103.17 c 
6 h 87 a 2.12 a 184.44 a

12 h 69.33 b 2.01 b 139.35 b

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

 
reports are available on differences in seed size, and 
germination and seedling vigour in groundnut 
[18,19]. Fast germination is due to the synthesis of 
DNA, RNA and protein during priming [23]. The 
increased plant biomass might be due to 
synchronized germination and early stand 
establishment in treated seeds [20]. Pill and Necker 
[21] who reported that matriprimed compared to non-
primed resulted in greater shoot dry weights in 
Kentucky blue grass. The probable reason for early 
emergence of the primed seed may be due to the 
completion of pre-germinative metabolic activities 
making the seed ready for radicle protrusion and the 
primed seed germinated soon after planting 
compared with untreated dry seed [22]. These 
findings agree with Brocklehurst et al. [23] who 
reported faster emergence of primed seed. In 
agreement with these findings, several other reports 
showed improved and early seedling emergence in 
sorghum, millet, cotton, beans and maize as a result 
of water priming). The observed improvements in 
emergence of primed seed may be attributed to 
priming that induces quantitative changes in 
biochemical content of the seed and improves 
membrane integrity and enhances physiological 
activities at seed germination [24]. 
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