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Popular Article  

Mitigation of Environmental Stress by Seed 

Priming 

Introduction 
Abiotic & biotic stresses and environmental pollutions are the main constraints 

of seed germination, radicle emergence and vigour of seedling, which ultimately reduce 

crop yield and productivity. These unfavorable conditions affect plant growth and crop 

yield by delaying the start of germination, reducing its growth rate and reducing 

availability of nutrients from soil.  There exist a lot of techniques which can be used for 

enhancing crop yield under different stress conditions. Among those Seed priming is one 

of the sustainable techniques to enhance seed germination and emergence. Seed priming 

is a pre-sowing treatment which leads to a physiological state that enables seed to 

germinate more efficiently. Seed priming is an alternative, low cost, and feasible 

technique, which can improve various abiotic & biotic stress tolerances through 

enhanced and advanced seed production. 

Environmental stress and its effect on crop growth and development  

Stress mainly of two types-  

A) Abiotic stress: It includes heat, drought, salinity, alkalinity, cold etc.  

B) Biotic stress: It includes attack of pest, pathogen, insect, weed etc. These effect 

crop growth as following ways- 

• Drought induces stomatal closure and also limits the size of individual leaves and 

leaf number. Therefore, reduces photosynthesis, growth and yield in a number of 

plant species (Atta et al., 2022). 

• Excessive wilting during drought causes a change in the amount of membrane lipids 

and this may result in increased electrolyte leakage and cell damage. 

• The salinity of soil reduces water availability of plant root via negative (low) 

osmotic potential as well as decrease of germination dynamics of plant seeds by 

ionic toxicity of Na+ and Cl− (Atta et al., 2021). 
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➢ Due to heat stress, various physiological injuries have been observed in plants such as 

scorching of leaves and stems, leaf abscission and senescence and root and shoot growth 

inhibition or fruit rot, which as a result lead to decreased plant productivity. 

➢ The stress effects mostly on reproductive stages than on vegetative stages, flower droppings 

& the pollen infertility occurs under high temperature in many crop species, reducing the seed 

set and crop yield. 

➢ Various plant pathogens and insect attack crop plants at various critical growth stages and 

causing necrosis, seed discoloration, leaf curling, rolling, stem rot, wilt etc. and ultimately 

reduce crop yield. 

Different types of seed priming methods: 

 

Fig 1: Types of seed priming techniques; Source: Chakraborty and Dwivedi (2021). 

 

Factors affecting seed priming process: 

➢ Aeration: Aeration helps in seed respiration, seed viability and contributes to uniform radicle 

emergence. The effects of aeration during priming varies according to species. 

➢ Duration: If Seeds are primed for optimal duration (12 hr.), it shows early emergence and 

seed maturation; but if primed for more duration (36-48 hrs.) this may cause inhibition of 

germination due to lack of oxygen supplied to embryo. 

➢ Temperature: If temperature is reduced during priming, it results in slower imbibition of 

seeds, because of increasing the duration of phase II of the triphasic pattern of imbibition’s. 
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➢ Concentration: Concentration of priming liquid effects the seed germination & growth. e.g. 

Seed priming with 1% sodium molybdate reduced the seed germination due to toxic effect on 

physiological and biochemical processes within the cell (Renugadevi et al., 2008). 

➢  Light: Light effects seed priming in various ways according to crop species. some species 

show enhanced germination when seeds primed in illuminating conditions (Celery), others 

may show better germination in dark (Lettuce). 

Role of seed priming in mitigating various types of stress:  

Primed seeds have the potential to ameliorate different stresses in field condition. It 

alleviates stress by following ways— 

➢ Seed priming causes early germination, rapid radicle emergence, uniform germination, 

&seedling growth and healthy crop stand and provides better growth attributes. 

➢ Osmopriming induces thermo-tolerance by exhibiting upregulation of ABA and 

downregulation of GA in thermo-inhibition-sensitive genotypes (Toh et al., 2008), while 

reverse was noted in osmo-primed seeds of thermo-inhibition-tolerant (Schwember and 

Bradford 2010). 

 
Fig. 2 (a) Non uniformity in seed germination due to stress conditions; (b) Uniformity 

in prime seeds. Source: Choudhury and Atta (2020). 

 

➢ Seed priming also activates certain antioxidant enzymes like superoxide dismutase (SOD), 

peroxidase (POD), catalase (CAT) and also other useful osmoprotectants like proline, soluble 

sugar, soluble proteins, etc. which strengthen the stress tolerance capacity inside the seeds as 

well as growing plant. 
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➢ Osmoprimed seeds impart resistance to fungal, bacterial, viral disease etc. for example -  in 

Tomato, Brassica and pearl millet it provides resistance to Fusarium oxysporum, viral disease 

and downy mildew, respectively (Anup et al., 2015). 

➢ Seed priming with PEG leads to enhance and accumulate more LEAs during seed maturation 

programme and provide better desiccation tolerance during late embryogenesis, which protect 

seeds against dehydration, salinity, cold, drought and heat stress. 

 

Fig 3: Mechanism of stress mitigation by seed priming; Source: Abdelhamid et al., 

(2019). 

Conclusion  

Seed priming emerges as an excellent technology for combating detrimental effects of 

abiotic & biotic stress in crops without much influencing its fitness and vigor. Seed priming 

technique is innovative, cheap and easy to apply at farmer’s field conditions. Different 

methods of Priming have advantages and disadvantages and may not all be equally profitable 

to use in different crops. In general, chemical treatments have been used more often and more 

effectively than biological treatments. But some biological priming techniques are used in 

combination with physical &chemical priming method for mitigating stress. 
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