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Abstract 
Priming of seed is said to be one of the controlled methods of seed filling to the extent that it allows pre-

germinative metabolism for seed to function, but interferes with the emergence of radicles. Seed 

germination is a beautiful and complex process and there are many different ways of planting seeds, 

which are caused by different aspects of plant seeds. Priming improves seed quality may be performance 

or seed characteristics. Selected planting methods should be affordable and suitable for seeds in its 

flexibility. Seed formation improves the uniformity of seed performance. Major psychological and 

biological changes in primed seeds are seed water content, cell cycle control, seed modification of 

control of large oxidative stress structure and spatial integration. Seed planting plays an important role in 

agriculture. It promotes growth and controls plant stress. The different methods of planting seeds are: - 

Halo-Priming, Hydro-Priming, Osmo-Priming, GA3 Priming. This review paper focuses on different 

seed germination techniques / methods and their use in field plants to improve plant growth. 

 

Keywords: Seed priming, vegetable crops, priming techniques 

 

1. Introduction 

Vegetable plants are important for human nutrition and their demand is increasing everywhere. 

Rapid germination and seedling growth are required to produce a good harvest. With 

outstanding crop production, reliable and high quality crop production is recognized by 

scientists and farmers as major challenges (Chivasa et al., 1998 and Murungu et al., 2004) [6, 

23]. Many techniques can be used to increase yields, a simple and acceptable way to compare 

seed germination, increase germination and establish a seed is seed priming (K.Ghassemi-

Golezani et al., 2012) [15]. 

Heydecker began proposing seed formation in 1973. It is done before sowing the seeds, where 

the seeds are watered in sufficient quantities to make metabolic events before germination take 

place, although high-occurrence events will be prevented (Nascimento et al., 2004). It has 

produced wonderful and wonderful results with the seeds of many plants (Bradford, 1986)  [3]. 

A major factor affecting seed aging during seed storage is temperature. Factors including light, 

wind, temperature, time and normal seed are controlled by the onset of seed. It has a dramatic 

impact on agriculture. Controlling water content in seeds is permitted in three ways such as 

immersing the seed in water or solute or by exposing it to water vapor. It activates 

physiological processes in seeds that increase germination by soaking seeds in water. seeds to 

some degree. These processes are set correctly at the right stage and the seeds are carefully 

dehydrated. Thus, the seeds in the field are left in the same condition to grow evenly after 

planting. Priming is a beautiful and complex process and there are various ways to get started. 

This is due to the different signs and characteristics of each type of seed and the many 

situations in which plants are planted with their specific problems. There is no standard 

solution. A guided approach is required in each plant challenge. Seed priming has worked for a 

high yield and high yield on crops. Growth controls can be added to the initial solution to 

promote processes. 

For expensive and hybrid vegetable seeds, it is important that this germination process occurs 

quickly. It tolerates the harsh growth of the state and produces normal seedlings. Seed 

intensity is shown as the first factor that controlled seed quality and attracted researchers 

because of its high industrial and economic implications. The best methods for better 

measurement and plant balance are seed maturity. (Pandey et al., 2017) [26]. 

Increased germination rate and emergence in soil where there is little moisture, soaking the 

seeds in water overnight before sowing should be acceptable (Clark et al., 2001) [7]. Priming 

causes seeds to germinate and germinate even under harsh agricultural conditions such as cold 
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and humid or humid temperatures. It will bring an early 

period of flowering and harvesting and promote stress-

producing plants (Harris et al., 1999). It stimulates plants to 

open their immune responses very quickly and has the 

potential to emerge as a strategic tool for modern plant 

protection methods. It is often used to reduce the time 

between sowing and emergence of seedlings and to adapt to 

emergence (Parera and Cantliffe, 1994) [27]. In addition, it 

increases the seed strength of low-energy grains. Injuries to 

imbibitions are also prevented by seed treatment using the 

first techniques shown to improve plant science. It can also 

increase germination rate by promoting DNA repair 

techniques and stimulating pre-emergence metabolism. 

Primed seeds significantly improved the percentage of 

germination, root length and seed strength (Moosavi et al., 

2009) [22]. 

Priming requires a certain temperature and time, if not 

followed, seed can deteriorate due to the release of the 

embryo. There should be continuous air in the seed solution, 

otherwise the seeds will suffer the negative effects of 

anaerobic aeration. If priming is done for a long time, proper 

precaution against microbial attacks should be taken. 

Uncontrolled seed absorption of water is often detrimental to 

hydropriming. As a result of subsequent dry storage, primed 

seeds tend to decay and lead to the loss of beneficial ripening 

effects (Schwember and Bradford, 2005) [37]. Reduced seed 

retention time, chemical toxicity and difficulty in handling 

large numbers of seeds are serious disadvantages to seed 

growth. 

 

Types of seed priming 

1) Hydro – priming 
Hydro-priming is a method in which the seeds are soaked in 

hot or cold water for a period of time (7-14 hours) before 

sowing in a large field or other growing area or nutrients. This 

allows the seed to absorb water and eventually soften the seed 

coat enough to allow seed germs to emerge easily and 

quickly. Germination begins, but no radicles emerge. Apply 

the seeds to the priming solution and let it dry. This allows the 

seeds to quickly reach higher water levels through regular 

oxygen supply, which increases the levels of metabolites 

(intermediate metabolites) involved in germination and the 

enzymes involved in producing energy for germination. Here, 

the seeds should be weighed and taped twice the amount of 

seed should be kept at room temperature (25 + 2 °C) in a 

container, depending on the treatment. After processing, and 

after extracting excess / excess water, the seeds are weighed 

again to determine the percentage of water absorption. The 

following formula is used: 

 

 
 

The soaked seeds will be dried in the bottom of the hut for 

about 45 hours before sowing in the pre-prepared main field. 

Seeds are sown in each treatment area at the recommended 

times of the selected crop. The germination rate is then 

calculated using the following formula, based on daily 

observation of static seeds: 

 

 
 

Hydro-priming is one of the most satisfying, environmentally 

friendly, cheap and easily accessible methods used to break 

down seed germination and promote seed germination. 

Increases germination speed and consistency. It also improves 

the storage of plants in the garden. The germination period is 

short and it grows vigorously. Improves the germination 

process and emergence of seedlings in a salty and saline 

environment. 

The drawback of this special process is the unlimited water 

absorption of seeds. This is a result of the availability of 

excess / unused water during seed hydropriming. The rate at 

which water is absorbed depends on the interaction of the 

seed tissue in the water. In addition, this process leads to 

uneven fluid infiltration, which leads to a lack of 

simultaneous metabolic activity within the seed, followed by 

an unbalanced appearance. 

 

2) Halo priming 

Halo priming is a method of immersing seeds in an inorganic 

salt solution such as NaCl (sodium chloride), KNO3 

(potassium nitrate), CaCl2 (calcium chloride), CaSO4 

(calcium sulfate). Here the seeds are seasoned with various 

salts. A solution that supports the germination process, which 

promotes the emergence of seeds and seedlings even under 

adverse environmental conditions is used. Seeds are treated 

with a tolerable NaCl solution. A lot of research has been 

done and the following conclusions have been reached on 

halopriming regeneration, which includes significant 

improvements in seed germination, seedling emergence and 

establishment and eliminating crop yields in saline soils in 

retaliation for halo-priming. Seed preparation using NaCl 

(sodium chloride) and KCl (potassium chloride) was very 

helpful in eliminating the harmful effects of salt. Halopriming 

is an inexpensive and simplified farming method and is 

therefore recommended to farmers as it leads to better 

compatibility of seedling germination and canopy of plants 

under different environmental conditions. Halopriming with 

sodium chloride solution has been previously described to 

improve milk thistle germination and seedling colonization 

(Sedghi et al. 2010) [38], and melon plants performed better 

under salt (Sivritepe et al. 2003, 2005) [42, 43]. In sugarcane, 

NaCl halopriming has been found to be a productive pre-

germination practice to overcome the harmful effects of salt 

and drought (Patadeetal 2009). Farhoudi and Sharifzadeh 

(2006) [12] explain that using rapeseed, salt salts promote seed 

germination, seedling emergence, and further growth under 

natural saltwater conditions. In mung beans, early seed 

treatment with a low dose of sodium chloride reduces the 

adverse effects of NaCl stress (Saha et al. 2010) [34]. 

 

3) Osmo-priming 

Osmotic priming, also known as osmo-priming or osmo-

conditioning, involves the immersion of the seeds in shallow 

water in an osmotic solution instead of pure water. Due to the 

low water content of the osmotic solution, water slowly seeps 

into the seeds, allowing the subtle absorption of water and 

promoting seed growth, but not prominent radicals. The 

osmotic priming process involves a wide range of chemicals, 

including inorganic salts such as NaCl (Sodium chloride), 

KCl (potassium chloride), KNO3 (Potassium Nitrate), K3PO4 

(Tripotassium phosphate), KH2PO4 (Potassium dihydrogen 

phosphate), and CaCl2 (Calcium chloride). The most common 

chemical used in the treatment of osmotic priming is PEG, 

mainly due to its specific properties. The large size of the 

PEG molecule limits its penetration into the seed, avoiding 

the introduction of potentially cytotoxic effects and decreased 
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seed penetration capacity. However, PEG also has other 

drawbacks, such as high viscosity which limits the rate at 

which oxygen is dispersed in the solution. Therefore, the 

ventilation system is widely used in the implementation of 

PEG. Seed treatment with PEG has provided an effective 

means of better seed germination, seed germination, and 

better tolerance for a variety of plants under stressful 

conditions. 

 

4) Hormonal priming  

Hormonal seed priming is a process that involves sowing in 

advance with various hormones to improve plant growth and 

development. During the preparation of hormones, seeds 

absorb plant growth controls, ultimately having a direct effect 

on seed metabolism. Abscisic acid, auxin, gibberellin, kinetin, 

ethylene, polyamines and salicylic acid (SA), gibberellic acid 

(GA3) are some of the most commonly used priming agents. 

This helps the seeds to germinate and come out better as 

inorganic salts improve germination and the limits of purified 

seed growth. KNO3 increases yield, fruit size and improves 

the quality of garden and vegetable crops. Seed preparation 

with gibberellic acid improves soybean germination and 

emergence. Cytokinins are also used as priming agents and 

are mainly involved in breaking down seed dormancy in a few 

seeds. 

 

5) Solid Matrix priming 

Solid matrix priming (SMP), also known as matrix-

conditioning, is a seed-based control of water absorption and 

is a different method than osmotic priming. Solid Matrix 

Priming (SMP) is used to improve the biological control of 

Trichoderma by controlling seed water content. First time 

posted by Eastin, Kamterter, Inc. (Lincoln, NE). This allows 

for proper colonization of the seed area before sowing the 

seeds with the correct pH and matrix material. This is a 

process of mixing informed seed with organic carrier to bring 

the water content of the mixture to a slightly lower level than 

is required for seed germination. When a solid matrix is 

prepared, the seeds are mixed and placed in a solid water 

carrier for some time. The seeds are then removed from the 

matrix solution, thoroughly washed and dried again. Strong 

media allows seeds to absorb water at a slower rate, 

mimicking the natural absorption process that takes place in 

the soil. To complete an SMP without obstruction, the 

materials used, such as the matrix, are less likely to have a 

matrix, have very low water solubility, have high water 

retention and surface, are not seed toxic, and adhere. on the 

surface of the seed. In fact, commercial substrates such as 

vermiculite, peat moss, coal, sand, clay, and Celie and 

microcell are examples of solid support used in SMP. It grows 

over the seed during the initial process, increasing the 

potential for the seed to be treated and increases the number 

of dispersions. SMP is a simpler and less expensive method of 

seed preparation compared to osmo-priming. 

 

6) Bio-priming  

Biopriming is a biological seed treatment process that 

involves the combination of seed hydration which is 

essentially a part of the body's immune system, as well as the 

injection that is part of the biological control of seed seeds 

with a beneficial body to protect the seed. Biopriming mainly 

involves injecting seeds with germs. 

 

Hydration of Seeds + Bio agents = Biopriming of seeds 

 

This method of planting helps to increase the rate of 

germination and germination, and has other additional effects 

such as protecting the seeds in the soil and the germs found in 

the seeds. Infected seeds when immersed during germination 

can eventually grow vigorously and may have a negative 

impact on plant health. Using antagonistic microorganisms 

during maturation is an effective, eco-friendly way to solve 

this problem. Some of the existing bacteria are used as bio-

control agents and are able to integrate the rhizosphere and 

help plant after the germination phase in a direct and indirect 

way. Bio-priming proved to be the most effective way to deal 

with disease control compared to other techniques such as 

covering and covering the film. Some of the benefits include 

improved growth percentage, speed and uniformity of 

germination. It also describes the resistance of plants to water 

and heat stress. Extend the shelf life of seeds. It is best suited 

for small seeds, which leads to increased yields. 

 
Table 1: List of the different types of seed priming in vegetables 

 

SI. 

no. 
Crops Types of priming Advantages References 

01 Okra 
Hydro priming 

Rapid germination, improved seed growth and uniform stand 

establishment. 
Yadav, et al., 2011. 

Hydro priming Greatest mean stem length and diameter. Sharma, et al., 2014 [39]. 

02 
 

Onion 

Hydro priming Shortening the average germination duration. Nascimento, et al., 2003 [23]. 

Halo priming (NaCl) Enhance onion percentage and time of seedling emergence Tajbakhsh, et al., 2004 [45]. 

03 

Tomato 

Primed with GA3(Halo 

priming) 
Improved seed Vigor as well as viability Farooq, et al., 2005 [13]. 

Hydro priming Uniform seedling growth Maiti, et al., 2009 [21]. 

Hormonal-priming Increased germination by 30.56%. Soubhagyabehera, 2016 

Cherry 

tomato 
KNO3 

Increase in antioxidants system ability, yield quality, enhance 

tolerance to high osmotic tolerance during seed germination. 
Dahal, et al., 1990 [9]. 

04 Brinjal Osmo-priming 
Increase the number of leaves, plant height, fruit yield, fruit length 

and days of 50% flowering also minimize 
Satishkumar, et al., 2005 [36]. 

05 Capsicum 
Osmo-priming and 

Solid-matrix priming 

Improves seed germination over non–primed seeds also reduce 

mean days to germinate 
Pandita et al., 2007 

06 Chili Osmo-priming (KNO3) Reduce soil and seed borne pathogens. Uniform seed germination. Lanteri, et al., 2009 [20]. 

07 Cow pea Osmo-priming 

Maintenance of tissue water content, increase in antioxidant 

activities and carbohydrate metabolism, increased the number and 

biomass of plant knots. 
Singh, et al., 2014 [40]. 

08 Bean Hydro-priming Improve plant performance Ghassemi-Golezani et al., 
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2010 [14]. 
09 Cabbage Halo-priming (KH2PO4) Remarkable improvement in seedling size Jagadesh et al., 1994 

10 Coriander Halo-priming Increase germination, enhance plant and leaf area Hamidi et al., 2013 

11 Cucumber Hydro priming (CaCl2) 

Changes in physiological- total seedling, dry weight, seedling vigor 

index. Biochemical parameters – total soluble sugars and proteins, 

dehydrogenase activity, amylase activity isoenzyme, protein profile. 
Pandey, et al., 2017 [26]. 

12 Bitter gourd Hydro-priming 
Improves plant performance and helps in maintaining tissue water 

content 
Rishabh, et al., 2017 [33]. 

13 Watermelon Hydro-priming Improves germination and initial growth of seedlings Singh et al. 2001 [41]. 

14 Pumpkin Hydro-priming Improve metabolism activities along with biochemical parameters Pritima, et al., 2017. 

15 
Sponge 

gourd 

Hormonal-priming 

(GA3) 
Significant increase in shoot length Pill and Kilian, 2000 

16 Radish Osmo-priming (KNO3) Increase in seed quality parameters Alverado and Bradford, 1988 

17 Carrot Osmo-priming (PEG) Increase in germination Peluzio et al., 1999 [30]. 

18 Beetroot Halo-priming Improved yield, accelerated germination Durant et al.,1974 

19 Lettuce Osmo-priming (PEG) Improved germination, improved field emergence Cantliffe et al., 1981 [4]. 

20 Asparagus MgSO4, NaCl, KNO3 Speed of seedlings growth, germination rate increases. Bittencourt, et al., 2004 [2]. 

21 Spinach 
Halo priming with 

ZnSO4.7H2O 

Improved function against the biotic and abiotic factors, early 

seedlings growth. 
Chen, et al., 2011 [5]. 

 

Conclusion 

Seed priming is the best option for boosting the crop 

performance under fragile ecosystems. It enhances the 

metabolic events taking place throughout the priming 

intervention and the subsequent germination is felicitated. It is 

an inexpensive technology for maximizing the seed 

performance i.e., in the germination processes, though it is 

viable to be fragile. It is desirable to restore or highlight the 

advantages of seed priming irrespective tot eh harsh 

environment and sustainable production of degraded land.  

Further through this paper we have come to notice that the 

Halo-priming is more effective and gaining importance due to 

the controlled release and site directed to nutrients. It can also 

be concluded that NaCl could easily stimulate the effect 

related to the toxic effect as a result of salt stress in the seeds. 

Overall NaCl was more effective type of seed priming as 

compared to the above-mentioned priming types.  
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