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ABSTRACT  
 
 Tomatoes (Lycopersicum esculentum), a member of solanaceae family, has many applications in the food 
industry. Abiotic stresses such as drought, salinity and chilling stress are important factors in reducing the 
tomato seed germination. Osmo-priming can improve seed vigor by reducing the adverse effects of this stress. 
In this study, the impact of different osmotic potential and time periods of priming was evaluated on 
germination and its attribute of tomato seed. Experimental factors were 4 water potential using Poly Ethylene 
Glycol (PEG) (0, -4, -8 and -12 bar) and 3 priming duration (24, 48 and 72 h). Priming increased tomato 
emergence, emergence rate, and plumule length. No significant differences were found to exist on plumule dry 
weight and radicle length. Priming with PEG negatively affected the rate and growth of emerged seedling. 
Among the assessed priming potential, water potential of -4 for 24 h had the most effective impact on 
emergence and seedling growth. 
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Introduction 
 
 Tomato (Lycopersicon esculentum) is one of the 
world's most important horticultural crops. Wide 
adaptability to different climatic conditions and 
tomato plants with the soil and crops of summer is 
among the nearly require a long growing season 
(Yamaguchi, 1983). Tomato crop has wide 
adaptability to different climatic and soil conditions 
(Yamaguchi, 1983). Among the various horticultural 
crop tomato is the most important crop according to 
the tonnage produced with over 97 million metric 
tons annual worldwide production (FAO, 1999). 
 Improved varieties of tomato had high 
viability. During growth, however, germination of 
seedlings will be reduced when the improved 
varieties encountered with the physical stresses such 
as high temperature, drought stress, salinity, and soil 
crack formation as well as biological stresses such as 
diseases, pests and weeds. Uniform and homogenous 
plants are necessary to produce maximum economic 
yield (Yeliz kirak, 2003). Seed size increasing 
through plant breeding and also improving genetic 
potential is not enough to increase seed vigor. 
Therefore, attention has focused on other strategies 
for increasing the seed germinability (Fujikura, 
1993).  
 Seed priming is nowadays being extensively 
used to improve seed germination and seedling 
emergence in a wide range of crop species (Alvarado 

et al., 1987; Farahani et al., 2011a,b, c, d) and is 
basically a physiological process in which the seeds 
are presoaked before planting which, by itself, allows 
partial imbibitions though preventing the germination 
(Parera and Cantliffe, 1994). During the priming, 
several processes including storage, material 
handling, activation and synthesis of a number of 
enzymes and nucleic acids, repair and build up, ATP 
synthesis, and the cytoplasm membrane repair in 
treated seeds will all start to develop (Alvarado et al., 
1987). Osmo-priming is a commonly used method 
for priming the seeds. Priming generally induces 
faster and more uniform seed germination especially 
in adverse physical conditions of many crop species 
(Cavallaro et al., 1994).  
 Arin and Kiyak (2003) indicated that tomato 
seeds priming with 2% KNO3 for 5 day at 20 °C 
reduced salinity effects on germination of tomato and 
increased tomato tolerance to salinity in the early 
stages of growth. Parera and Cantliffe (1994) 
investigated effects of different osmotic which can be 
used in seed priming on tomato germination and 
reported that priming with solutions of copper sulfate 
1% for 4 h and zinc sulfate 0.2% for 24 h will 
enhance germination by respectively 17.1% and 
73.3% compared with untreated seeds. 
 The aim of this study was to elucidate the effects 
of osmo-priming on seed emergence and early 
seedling growth of tomato. 
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Materials and Methods 
 
 The effects of osmo-priming on tomato 
(Lycopersicon esculentum) seed germination and 
early seedling growth was investigated via a 
laboratory emergence test. The experiment was 
conducted with factorial arrangement of the 
treatment in a completely randomized design with 3 
replicates. Experimental factors were 4 water 
potential using Poly Ethylene Glycol (PEG) (0, -4, -8 
and -12 bar) and 3 priming duration (24, 48 and 72 
h).  
 One hundred randomly selected seeds placed in 
a 10-cm diameter plastic Petri dish on a filter paper 
(Whatman filter paper No. 1). The Petri dishes were 
then covered by aluminum foil in order to prevent 
waste solution and were placed in a germinator (with 
a temperature of 20 °C and in constant darkness) and 
a period of 12 days was allocated to their growth. 
After the 12 days, seeds were rinsed in distilled 
deionized water for 2 minutes with an aim to wash 
off the solutions from the surface of the seeds, and 
were slowly dried at room temperature for 48 hours 
back to their original (non-primed) moisture content 
as described in Demir and Mavi (2004). Unprimed 
seeds were used as control. Final germination-
percent and mean germination time were calculated 
according to the equation below [6]:  

100
S

T
Percent n Germinatio Final 

 
where T is the number of germinated seeds, Di is the 
number of days after starting the experiment, and S 
and Ni represent the total number of planted seeds 
and of the germinated seeds on the ith day, 
respectively. 
 For the analysis of variance and to determine the 
significant differences between treatments, the SAS 
computer package (SAS Inc V 9.1) was used. 
Duncan’s multiple-range test was applied for 
comparing the treatment means. 
 
Results and Discussion 
 
 Statistical analysis showed that the effect of 
osmotic potential was significant on germination and 
root length at 5% level of probability, while the 
effect of priming duration was significant on plumule 

length (Table 1). The interaction effects of water 
potential and priming duration was significant on 
plumule length at 1% of probability. 
 Comparison of means showed that the effects of 
priming duration among control and other treatments 
for all traits except germination percentage was 
significant (Table 2). In addition to, there is a 
significant difference among different priming 
duration on rootlet length, plumule length and 
germination percentage. Seeds primed for 24 and 48 
h showed no significant differences, whereas seed 
primed for 72 h reduced these characteristics. These 
results are consistent with those of Arin (2003) and 
Duman (1999). 
 No statistically significant differences (p<0.05) 
have been found to exist between different water 
potential on final germination percentage, mean 
germination time and plumule lenth (Table 1). Seed 
primed at water potential of -8 and -12 had had the 
greatest values of these parameter, while those 
primed at -4 had the least values of these parameters 
germination. The seed primed at water potential of -
12 bar had the lower germination percentage 
compared with other water potential. The greatest 
radicle length was observed at -4 bar with duration of 
24 h.  
 Fresh and dry weights of primed seedlings were 
considerably higher than the control seedlings (data 
not shown). This was in accordance with results of 
which results Arin (2003) Cantliffe (1994). 
 Linear plot of germination percentage and 
duration of priming with the linear regression 
equation y =-2.085x + 9.5103 R = 0.924 shows that 
the germination rate will decrease with increasing 
duration of priming. Trends of germination rate in 
different osmotic potential showed that germination 
rates increased linearly with increasing osmotic 
potential, and its equation is y = 0.281x + 4.776. 
 Results of the present investigation with osmo-
priming of three popular watermelon varieties using 
four different osmotic solutions showed that the 
priming solutions regarded as advisable are: 
potassium nitrate and hydrochloride acid. Similar 
responses in germination among different varieties 
may be due to genetically similar varieties 
investigated in this experiment. 
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Table 1: Analysis of variance table for the final germination percentage, mean germination time, plumule length, radicle length  
               of seedlings. 

ns: not significant; (*) and (**) represent significant difference over control at P < 0.05 and P < 0.01, respectively 

 
 
Table 2: Effect of priming duration on radicle length, plumule length, final germination percentage and mean germination time. 

* Values followed by the same letter within the same columns do not differ significantly at P = 5% according to DMRT. 

 
Table 3: Effect of different priming solution potential on radicle length, plumule length, final germination percentage and mean  
                germination time. 
Treatments Radicle length Plumule length Final germination 

percentage 
Mean germination time 

     

Control c c c a 
-4 bar a a a a 
-8 bar b a a a 
-12 bar b a a a 

* Values followed by the same letter within the same columns do not differ significantly at P = 5% according to DMRT. 
 
Table 4: Interaction effect of different priming solution potential and duration of priming on radicle length, plumule length, final  
               germination percentage and mean germination time. 
 Radicle length Plumule length Final germination 

percentage 
Mean germination time 

Control c c d a 

-4 bar and 24 h a a bc a

-4 bar and 48 h a b c a 

-4 bar and 72 h a b c a 

-8 bar and 24 h a b c a

-8 bar and 48 h a b b a 

-8 bar and 72 h a b ab a 

-12 bar and 24 h b b a a

-12 bar and 48 h b ab c a 

-12 bar and 72 h b b d A 

* Values followed by the same letter within the same columns do not differ significantly at P = 5% according to DMRT. 

SOV 

Treatments 
Degree of 
freedom 

radicle length plumule length mean germination time 
final germination 
percentage 

Duration of priming 2 12.378* 1.082ns 42.311** 9.378ns 

Water potential 2 13.871* 1.496ns 0.711ns 1.46ns 

Interaction of D*P 4 5.464ns 3.875** 0.692ns 8.55 ns 

Mean germination time Final germination 
percentage 

Plumule lengthRadicle length Treatment 

a c c c Control 

a a a a 24 h 

a a a a 48 h 

a b b b 72 h 



2869 
Adv. Environ. Biol., 5(9): 2866-2869, 2011 
 
 
 
Refeernces 
 
1. Alvarado, A.D., K.J. Bradford and J.D. Hewitt. 

1987. Osmotic priming of tomato seed: Effect on 
germination, field emergence, seedling growth 
and fruit yield. Journal of America Society 
Horticultural Science, 112: 427-432. 

2. Arin, L.E. and D.Y. Kiyak. 2003. The effect of 
pre-sowing treatments on emergence and 
seedling growth of tomato seed (Liycopersicon 
esculentum Mill.) under several stress 
conditions. Pakistan Journal of Biological 
Science, 6 (11):990-994. 

3. Bray, C.M. 1995. Biochemical processes during 
the osmo-priming of seeds. In: Kigel, J., Galili, 
G., (eds.) seed development and germination. 
New York: Marccel Dekker, 767-789. 

4. Cavallaro, V., G. Mauromicale and G.D. 
Vincenzo. 1994. Effect of seed             osmo 
conditioning on emergence characteristics of the 
tomato (Lycopersicon escolentum Mill.). Acta 
horticulture, 362: 213-220. 

5. Muhyaddin, T. and H.J. Wiebe. 1989. Effect of 
seed treatments with poly ethylene glycol (PEG) 
on emergence of vegetable crops. Seed Science 
and Technology, 17: 49-56. 

6. Parera, C.A. and D.J. Cantliffe. 1994. Pre-
sowing seed priming. Hort. Review, 16: 109-
139. 

7. Penalosa, A.P.S. and M.T.S. Eira. 1993. 
Hydration-dehydration treatments on tomato 
seeds (Lycopersicon esculentum Mill.), Seed 
Science and Technology, 21: 309-316. 

8. Yamaguchi, M. 1993. World vegetables. Van 
Nostrand Reinhold, New York, pp: 415. 

9.  Farahani H.A, Moaveni  P and Maroufi K: 
2011a. Effect of Thermopriming on Germination 
of Cowpea (Vigna Sinensis L.) Advances in 
Environmental Biology, 5(7): 1668-1673,  

 
10. Farahani H.A, Moaveni  P and Maroufi K 

2011b. Effect of Seed Size on Germination 
Percentage in Green Gram (Vigna  Radiata L.) 
Advances in Environmental Biology, 5(7): 1674-
1679,  

 
11. Farahani H.A,   Valadabadi A. S, Moaveni  P 

and Maroufi K: 2011c. Effect of Hydropriming 
on Germination Percentige in Rapeseed 
(Brassica Napus L.) Cultivars. Advances in 
Environmental Biology, 5(7): 1691-1695,  

 
12. Farahani H.A,   Valadabadi A. S, Moaveni  P 

and Maroufi K2011d: Effect of thermopriming 
on germination in rapeseed (Brassica napus L.) 
Advances in Environmental Biology, 5(7): 1696-
1700, 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


