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Abstract: Study was conducted to determine the effects of osmo-priming on germination of pea seeds (Pisum sativum L). 

Experiment was arranged under completely randomized design (CRD) with three replicates. This study was conducted in 

germination cabinet at Gaziantep University Vocational School of Higher Education in Nurdagi during February-May 2013. 

Seeds were primed in various osmotic potential of polyethylene glycol-6000 (-0.3, -0.6, -0.9 and -1.2 MPa) and distilled water 

(2.5 µs/cm) at 20 
0
C for 24 hours and there was also a control treatment. In this study, 3 pea cultivars (Utrillo, Carina and Rondo) 

were used and germination tests were carried out in dark conditions in a germination cabinet held at 20 
0
C and 50% relative 

humidity for 8 days. The beneficial and harmful effects of priming depend on the organism physiology and aim of this study 

Hydro and Osmo-Priming effects on germination in pea (Pisum sativum L.) seeds. Seedling length, germination percentage, 

vigor index values varied between treatments 1.32-5.85cm, 48.33-86.39% and 73.54-543.89, respectively. Results showed that 

Carina cultivar is more resistant to osmotic stress than other pea cultivars (Rondo and Utrillo). 
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1. Introduction 

Legumes are the third largest family of flowering plants, 

with more than 650 genera and 18.000 species [1]. Legumes 

have a major contribution to diet as good sources of protein, 

carbohydrates, several water-soluble vitamins, and minerals 

[2]. The garden pea (Pisum sativum?) may have originated in 

Ethiopia, or the Mediterranean and Central Asia with a centre 

of diversity in the Near East [3]. 

Peas are a nutritious legume, containing 15 to 35% protein, 

and high concentrations of essential amino acids such as 

lysine and tryptophan [4]. In the world, dry pea has 6.2 million 

ha harvest area of, and a total of production of 9.6 million t, 

while green pea has 2.2 million ha harvest area and 17 million 

t [5].  

Seed germination is usually the most critical stage in 

seedling establishment, determining successful crop 

production [6]. On the other hand seed priming has been 

successfully shown to improve germination and emergence in 

seeds of many crops [7]. However, pea is particularly sensitive 

to osmotic stress [8]. Some investigators recorded an 

accumulation of proline (Pyrrolidine-2-carboxylic, a 

non-essential amino acid) in all plants exposed to osmotic 

stress [9]. Besides, germination was reduced with increased 

osmotic stress of the seeds [10]. It is reported that growth of 

tropical pasture legume plants were reduced under the osmotic 

stress [11]. The aim of this study were to determine the 

effects of osmo-priming (The soaking of seed in Peg-6000 

prior to sowing) and hydropriming (The soaking of seed in 

water prior to sowing) on germination of pea (Pisum sativum 

L) seeds. 

2. Material and Methods  

Utrillo, Carina and Rondo pea cultivars were used and in 

this study, seeds were surface-sterilized with 5% sodium 

hypochlorite (NaOCl) [12] and washed thoroughly with 

distilled water (2.5 µs/cm). The seeds were germinated in 120 

mm petri dishes that were sterilized at 170
o
C for 4 hours in the 

hot air sterilizer [13]. Seeds are not held after washing and just 

started implementation of priming.  

Seeds were primed in various osmotic potential of 

polyethylene glycol-6000 (-0.3, -0.6, -0.9 and -1.2 MPa) and 

distilled water (2.5 µs/cm) at 25 
0
C for 24 hours. Ten ml of 

appropriate solution was added to each Petri dish. Distilled 

water osmotic potential was 0.0 MPa and on the other hand, 

there was a control treatment (untreated seeds). All seeds 

cleaned with distilled water at the end of the 24 hours for 
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cleaning of the PEG-6000.  

A total of 20 seeds were put in each Petri dish on 

double-layer Whatman paper and placed in germination 

cabinet at a temperature of 20 
o
C and 50% RH for 8 days [14]. 

The petri dishes were arranged in a completely randomized 

design (CRD) with three replications. During the germination 

period, the Petri dishes were observed daily. Each day, 5 ml of 

distilled water (2.5 µs/cm) was added to each Petri dish. A pea 

seed was considered to has germinated when the radicle 

reached a length of 10 mm [15]. 

2.1. Seedling Length 

Seedling length was the total length of radicle and plumule 

and it was measured in centimeters with using caliper [16]. 

2.2. Germination Percentage % 

Germinated seeds were counted daily according to the 

seedling evaluation procedure in the Handbook of 

Association of Official Seed Analysts. The number of 

germinated seeds was recorded every 24 h [17]. After 8 days 

of seed, the germination percentage was calculated using the 

formula below for each replicate of the treatment [16]. 

GP (%) = Number of germinated seed / Number of total 

seed x 100 

2.3. Seed Vigor Index  

The Seed Vigor Index was calculated, using formula [18], 

as: 

Seed Vigor Index  = [Seedling length (cm) x GP (%)] 

2.4. Statistical Analysis 

The results were evaluated by analysis of variance using the 

Statistical Analysis System software v.9.0 [19]. The 

experimental design comprised completely randomized 

blocks (CRD) with three replicates and means of treatment 

were considered significantly different at p=0.05. Mean 

separation was performed by Least Significant Difference 

(LSD) test [20]. 

3. Results and Discussion 

3.1. Seedling Length 

No significant differences were observed among 

PEG-6000 treatments with respect to seedling length. 

However seedling length for seeds primed with pure water 

was higher than that for osmo-primed and unprimed seeds. 

Hydropriming treatment has highest value (4.01 cm) of 

seedling length and -1.2 MPa osmotic potential has lowest 

value (2.42 cm) (Table 1 and Figure 1). Generally seedling 

length was gradually decreasing with increasing osmotic 

potential. It is reported that the highest germination rate was 

obtained for seeds primed with water, but this trait did not 

differ significantly compared to between other seed 

treatments [21]. On-farm seed priming is a simple, low cost 

intervention, and its impact is large enough to induce farmers 

to make other, changes in agronomic practices, perhaps more 

risky or more costly, in order to make further gains [22].  

According to statistical analysis results Carina pea cultivar 

significantly differed from other genotypes in terms of 

seedling length (Table 2).  

Table 1. Hydro and osmo priming effects for all measurement parameters in 

pea* 

Osmotic Potential 

(MPa) 

Seedling 

length (cm) 

Germinatio

n  (%) 

Seed Vigor 

Index 

Control (No 

priming) 
3.71 70.00 a 317.6 

0.0 (Hydropriming) 4.01 70.00 a 351.3 

-0.3 2.45 62.78 ab 172.8 

-0.6 2.64 57.78 ab 195.9 

-0.9 2.71 62.78 ab 212.7 

-1.2 2.42 51.11 b 179.4 

*Means followed by the same letter(s) are not significantly different at P = 

0.05 

 

Figure 1.  Change in seedling length, depending on the polyethylene 

glycol-6000 concentration 

 

Figure 2. Change in germination percentage, depending on the polyethylene 

glycol-6000 concentration 
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Figure 3.  Change in seed vigor index values, depending on the 

polyethylene glycol-6000 concentration 

3.2. Germination Percentage 

Significant differences were found among treatments in 

terms of germination percentage (p=0.05). Germination 

percentage was negatively affected by PEG-6000 treatments. 

Hydropriming and non-priming treatments has highest 

germination percentage value (70%). In terms of cultivars, cv. 

Carina has 86.39% germination and this value is the highest 

among the varieties (Figure 2). Chemical compound has the 

positive or negative effects on germination. The germination 

percentage was decreased with increasing osmotic potentials 

[23].  

Table 2. Cultivar means for all measurement parameters in pea 

Cultivars 
Seedling 

length (cm) 
Germination (%) Seed Vigor Index 

Utrillo 1.32 b 52.50 b 73.5 b 

Carina 5.85 a 86.39 a 543.9 a 

Rondo 1.81 b 48.33 b 97.4 b 

*Means followed by the same letter(s) are not significantly different at P = 

0.05 

3.3. Seed Vigor Index 

Seed vigor index was not significantly affected by osmotic 

potential treatments. However increase in Peg-6000 

concentration, decreased seed vigor index (Figure 3). Various 

osmotic potentials (0, -0.05, -0.1 and -0.5 MPa) indicated that 

PEG adversely affected the seed vigor index [24]. Decreasing 

seed vigor index is probably due to decreasing trend in 

seedling length. On the other hand according to statistical 

analysis, significant differences were observed between 

cultivars and the highest seed vigor index value was obtained 

from Carina cv. (543.9) whereas the lowest was for cv. Utrillo 

(73.5).  

 

 

4. Conclusion 

According to the results, all studied parameters were 

negatively affected when the osmotic potential was increased. 

Hydropriming has a positive effect on all measured 

parameters. Furthermore, cv. Carina has the highest values for 

seedling length, germination percentage and seed vigor index 

parameters. Carina cultivar is more resistant to osmotic stress 

than other pea cultivars.  
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