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Introduction 
 

Vegetables crops are important in human 

nutrition and its importance in daily nutrition 

is getting increases all around the world. 

Rapid germination and emergence of 

seedlings are essential for successful crop 

establishment, importance of good and high 

crop establishment is recognized by 

researchers and as well as by farmers they are 

major challenges in successful crop 

production (Chivasa et al., 1998 and Murungu 

et al., 2004). Main reasons for the successful 

crop stand are high germination percent and 

good vigor of seedlings (Noor et al., 2013). 

Modern strategic approaches are however 
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Vegetable crops comprise a major part in Indian agriculture in terms of providing food and 

nutritional security. Recommended per day consumption of vegetables is 300 g. In recent 

past, Indian agriculture has witnessed a tremendous progress in vegetable production, due 

to the advent of high yielding varieties and new technologies. Vegetables are important 

sources of vitamins, minerals and other nutrients of medicinal and therapeutic value. Due 

to the percent of low germination rate and seedling emergence yield of the crops 

decreasing day by day. Poor seed germinations and inappropriate crop stand are the main 

constraints in the production of vegetable crops. Farmers are not having sufficient 

resources for seedbed preparation for sowing and they are at more risk as compared to 

progressive farmers. On the other hand good establishment increases competitiveness 

against weeds, increases tolerance to drought period, increase yield and avoids the time 

consuming need for re-sowing that is costly too. Seed priming increase the percent of 

germination and reduce the time of seedling emergence side by side improve the crop 

stand. A method to improve the rate and uniformity of germination is the priming or 

physiological advancement of the seed lot. Seed priming is the method of improve 

germinations and uniform emergence of seedlings in field conditions. Although it will 

improve the vigour and crop establishment and finally enhance the yield. It is a very low 

cost hydration technique in which seeds are treated with various chemicals or sometimes 

with normal water also. After treating the seeds are re-dried and show in the field. Seed 

priming is generally adopted for better crop stand, germination and yield of various 

vegetable crops. 
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necessary for sustainable development of 

crops so as to meet increasing demand in both 

domestic and export market (Soubhagya 

Behera, 2016). Research on techniques for 

improving the germination, growth and yield 

of crop species has been done for many years. 

For successful crop establishment seed 

priming could play a vital role in crop 

production. Seed priming was first proposed 

by Heydecker in year 1973. It is a cost 

effective technique to ensure uniform 

emergence and high vigourity of seeds which 

is leading to better crop establishment and 

yield. It is a simple, effective and low cost 

technique in which seeds are partially 

hydrated to a point where pre-germination 

metabolic activities start without actual 

germination by treating with different 

chemicals or growth regulators, and then re-

dried until close to the original dry weight. In 

crop production, stand establishment 

determines plant density, uniformity, and 

management options. For expensive hybrid 

vegetable seeds, it is particularly important 

that seeds germinate rapidly and uniformly, 

tolerate adverse germination conditions, and 

produce normal seedlings. Seed vigor has 

been proved to be the primary factor 

governing seed quality, in the context of 

successful stand establishment. Hence seed 

invigouration or enhancement of seed vigor 

has been a major area of interest for 

researchers, owing to its high industrial and 

economic implications. Seed invigouration is 

a post-harvest, pre-sowing technique for 

improvement of seedling emergence and 

stand establishment. The most promising 

invigouration technique for improving the rate 

and uniformity of plant stand is seed priming 

(Pandey et al., 2017). 

 

Type of seed priming 

 

Seed priming techniques includes: hydro-

priming, halo-priming, osmo-priming, 

hormonal priming, solid matrix priming and 

biopriming. Seed priming improves 

germination percentage of seed (Kausar et al., 

2009). In hydro-priming technique only water 

is used to prime the seeds where water 

penetrate freely into seed. In solid matrix 

priming technique the seed hydration is 

controlled by adding solute with water (Pill 

and Necker, 2001). Osmopriming strengthens 

the antioxidant system and increases seed 

germination potential, resulting in an 

increased stress tolerance in germinating 

seeds (Chen and Arora, 2011). Various seeds 

are affected by priming duration (Arif et al., 

2008), priming agent (Farooq et al., 2005) 

and oxygen supply to seed (Nascimento, 

2003). 

 

Hydro-priming 

 

Soaking the seeds in water before sowing 

which may or may not be followed by air 

drying of the seeds. Hydro-priming may 

enhance seed germination percentage and 

seedling emergence under both saline and 

non- saline conditions (Roy and Srivastava, 

1999). 

 

Halo-priming 

 

In this technique seeds are soaking in solution 

of inorganic salts i.e. NaCl, KNO3, CaCl2 and 

CaSO4 etc. A number of studies have shown a 

significant improvement in seed germination, 

seedling emergence and establishment and 

final crop yield in salt affected soil in 

response to halo-priming (Khan et al., 2009). 

 

Osmo-priming 

 

It is a technique where seeds are soaked in 

sugar solution in PEG for a certain period 

followed by air drying of seeds before 

sowing. This technique improves germination 

under non-saline or saline conditions 

(Salehzade et al., 2009). 
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Hormonal priming 

 

In hormonal priming seeds are treated with 

different plant growth hormones like GA3, 

kinetin, NAA and ascorbate etc. This is 

basically a presoaking treatments which 

promotes the growth and development of the 

seedlings (Ashraf et al., 2001). 

 

Solid matrix priming 

 

This is techniques or method in which seeds 

are mix with wet solid water basically water 

uptake by seeds can be controlled. Afterward, 

seeds are separated from matrix and washed 

thoroughly and dried. When seeds are gone 

through this process natural imbibition 

process of the soil stimulated and seeds are 

hydrate slowly. Vermiculite, peat moss, 

charcoal, sand, clay and some exemplary 

solid carries applied in solid matrix priming. 

 

Bio-priming 

 

In this method seeds are mainly inoculated 

with bacterial inoculation. The seed bio 

priming is not only involves in germination 

and seedling emergence of crop plants but 

also involves in protection of seeds against 

soil borne pathogens. Seed hydration may 

occur during priming and seeds are infected 

by pathogens it may results in a stronger 

microbial growth and consequently 

impairment of plant health. The best 

ecological approaches to overcome this kind 

of problems are applying antagonistic 

microorganism during seed priming. Even 

some bio control agents or bacteria can 

support the seeds or plant after germination 

by colonizing rhizosphere. It can be consider 

that bio priming is the effective method 

approach of disease management than other 

techniques such as film coating and pelleting. 

Bio-priming with rhizobacteria improved 

germination parameters of radish seeds under 

saline conditions. In recent days the use of 

bio-priming with plant growth-promoting 

bacteria (PGPB) as an integral component of 

agricultural practices. 

 

Effect of hydro-priming on vegetable crops 

 

Hydro-priming is most commonly used 

method of seed priming. Hydro-priming is 

achieved by continuous or successive addition 

of a limited amount of water to the seeds. 

Hydro-priming is a very important technique 

which results in rapid germination, improved 

seed growth and uniform stand establishment 

in various crops (Adebisi et al., 2013). 

Sikhondze and Ossom (2011) conducted an 

experiment to determine how long okra seeds 

should be primed in order to influence 

seedling growth and development. Four time 

durations (6, 12, 24, or 36 hours) were taken 

for hydro priming okra seeds. The results 

showed that seedlings grown from seeds that 

are primed for 24 hours had the greatest mean 

stem length and diameter, as compared to 

other durations and control. Tajbakhsh et al., 

(2004) conduct experiment on onion carried 

different treating methods. The results 

indicated that hydro-priming in high humidity 

leads to shortening the average germination 

time. Kaur et al., (2002) found that priming of 

pea by water and mannitol (4%) for 12 hours 

at 25°C increased the number and biomass of 

plants knots. The positive effect of hydro 

priming may be due to the maintenance of 

tissue water content, increase in antioxidant 

activities and carbohydrate metabolism 

(Farooq et al., 2008). Hydro-priming of bean 

seeds in water for 7-14 hours can improve the 

plant performance (Ghassemi-Golezani et al., 

2010). Sharma et al., (2013) reported that he 

has taken four different priming methods like 

hydro-priming, osmopriming, halo-priming 

and solid matrix along with control. The 

hydro-priming technique for 12 hour duration 

and SM priming with calcium aluminum 

silicate for 24 hour significantly increased the 

seed germination, seedling vigour, mean 
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germination time and marketable fruit yield. 

Priming in seed improve seed germination, 

seedling vigour and fruit yield in okra.  

 

Effect of halo-priming on vegetable crops 

 

Halo-priming- soaking the seeds in salt 

solutions. Yadav et al., (2012) conducted an 

experiment on 15 genotypes of okra plant 

where seeds were treated with three priming 

solutions in three replications. Three primers 

used for seed treatments were hydropriming, 

halopriming with calcium chloride and 

halopriming with potassium nitrate. The 

results showed that all seed priming 

treatments enhance the synchronous 

germination and speed of germination in 

genotypes IC411698 and IC89936.KNO3 

increases yield, fruit size and improves the 

quality in field and vegetables crops (Singh 

2015). Jianhua and Mcdonald (1997) reported 

that in case of accelerated aged seeds, 

halopriming for small-seeded crops is 

established as best method of priming and is 

capable of improving seed germination. It is 

evident from table 1 that significantly 

maximum increase in seedling length occurs 

in T6 Poly Ethylene Glycol 5% for 12 hrs 

(40.18) followed by T4 Poly NaCl 2% for 12 

hrs (38.24%) while lowest seedling length T0 

(13.87%) was observed with unprimed 

control treatment. 

 

Effect of osmo-priming on vegetable crops 
 

Araby and Hegazi (2004) studied osmo-

priming effect of PEG in tomato seeds and 

observed the best results with a priming 

duration of 7 days and direct sowing. Lin and 

Sung (2001) reported that pre-sowing 

treatments such as osmopriming and 

hydropriming in the bitter gourd seeds before 

sowing overcame sub-optimal environmental 

effects on germination and subsequent 

seedling establishment. Singh et al., (2014a) 

reported the effect of osmo-priming duration 

on germination, emergence and early growth 

of cowpea in Nigeria. Treatment consisted 

three osmo-priming duration (soaking in 1 % 

KNO3salt for 6, 8 and 10 hrs) and one hydro-

primed control (10hr). The results showed 

that osmo-priming with KNO3 for different 

durations were superior to unprimed treatment 

in term of seed germination, emergence, plant 

height and dry matter accumulation in 

cowpea. Primed seeds (both osmopriming and 

hydro-priming) increased performance of 

cowpea.  

 

Table.1 Mean performance data for five seedling characters in  

Bitter gourd (Momordica charantia L.) 

 

S.No. Treatment Germinatio

n (%) 

Speed of 

germination 

Shoot 

length(cm) 

Root 

Length(cm) 

Seedling 

length 

1. T0- Unprimed Control 67 3.75 5.56 8.30 13.87 

2. T1- Distilled water 

hydration (for 6 hrs) 

72 7.0 8.78 12.45 21.26 

3. T2- Distilled water 

hydration (for 12 hrs) 

74 8.0 10.12 15.05 25.18 

4. T3- NaCl (for 6 hrs) 79 9.50 15.40 18.20 33.60 

5. T4- NaCl (for 12 hrs) 80 13.0 17.30 21.15 38.24 

6. T5- PEG (for 6 hrs) 85 10.50 16.22 20.52 36.25 

7. T6- PEG (for 12 hrs) 87 18 18.20 21.90 40.18 
Source: Saini et al., (2017) 
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Table.2 Effect of seed priming on treatments on germination percent of tomato varieties 

 

Primimg Treatment UtkalPragyan UtkalKumari Utkal Raja UtkalDeepti 

GA3 (1ppm) 90.00 94.00 92.00 93.66 

KNO3(5%) 88.00 90.66 90.00 91.33 

Na2HPO4(2%) 85.00 87.00 88.33 88.00 

PEG(10 %) 81.33 81.67 81.00 90.66 

ZnSO4(1%) 81.00 82.67 81.33 84.00 

Ascorbic Acid(50 ppm) 76.00 79.33 79.00 77.00 

Deionised H2O 78.00 80.66 80.00 78.33 

Dry Seed (Control) 71.00 72.00 71.66 71.33 
Source: Soubhagya Behera (2016) 

 

However, osmo-priming with KNO3 salt 

(soaked in 1 % KNO3 salt solution and dried 

before sowing) for 6 hours could result in 

greater seed germination and seedling height 

than hydro-priming. 

 

Effect of hormonal priming on germination 

of vegetable crops 

 

Soubhagyabehera, 2016 reported when 

tomato seeds were primed with GA3 in Utkal 

Kumari germination was increased by 

30.56%. Venkatasubramanian and Umarani 

(2010) conducted storage studies to compare 

four different methods of priming viz., 

hydropriming, halopriming, sand matrix 

priming and osmopriming accomplished for 

two durations. The results revealed that 

viability of primed seeds were dependent on 

the method as well as duration of priming. 

Among the protocols studied, hydropriming 

(48 hours) for tomato and sand matrix 

priming (80% water holding capacity, 3 days) 

for eggplant and chilli were established as 

best methods of seed priming. Treatment 

capable of improving seed vigour as well as 

viability (Table 2). 

 

Effect of seed priming on flowering of 

vegetable crops 

 

Satishkumar (2005) reported that when brinjal 

seed treated with osmopriming solution 

increase the number of leaves, plant height, 

fruit yield, fruit length and days of 50% 

flowering also minimize. 

 

It can be concluded that from this review 

Seed priming controls the hydration level of 

seed and also controls the metabolic activity 

within the seed which is necessary for seed 

germination. Seed priming not only done with 

chemical and plant growth regulators it also 

can be done with antagonistic microorganisms 

which can be reduce soil and seed borne 

pathogens. Seed priming is not only adopted 

to improve uniform seed germination of 

different vegetable crops under non-

supporting conditions but also used to reduce 

the different diseases. 
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