THINK INDIA JOURNAL

ISSN:0971-1260
Vol-22-Issue-34-December -2019

Seed bio-priming: Step toward disease management
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ABSTRACT

Biopriming is a procedure of seed treatment with biological means that includes
integration of seed hydration and beneficial microorganism inoculation. It induces seed
germination, viability, vigour, plant growth and protection against seed or soil borne pathogen
and ultimately improve crop yield. Bio-priming of seed uses microbial inoculants of plant growth
promoting rhizobacteria and fungi. It is an eco-friendly strategy using selected microorganism
which produces substances for growth promotion and pathogen inhibition. Presently, seed
treatment with biological inoculants is being used as a substitute to synthetic chemical pesticides
and fertilizers in agriculture for plant and soil health improvement. Using biocontrol agents with
priming agents for seed treatment over simple seed coating has potential advantages and serves
as a better strategy of managing many seed and soil-borne diseases. Seed priming results under
adverse condition of soil useful in uniform and rapid seedling. In this review we suggested that
bio- priming can be used commercially as substitute of chemical pesticides and fertilizers for

managing seed and soil borne diseases and plant growth promotion respectively.
INTRODUCTION

Bio-priming of seed is a wonderful approach to meet the demand of chemical free food
and increasing population. To achieve this goal, every country is moving to organic farming or
sustainable farming. Quality of seed with rapid germination, productivity and higher yield
potential are most important factor in agriculture. Nutrient substances secretion from roots attract
many microorganisms in their rhizosphere (Walker et al., 2003) and have close relationship
with plant in which some are beneficial and other are harmful. Beneficial microbes refer to plant
growth promoting agents because they have ability to induce plant growth and development.
They can live as endophytes or in the surrounding area of plant roots (Kloepper et al., 1980).
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Biopriming provide resistance to plant against biotic and abiotic stresses while improving the
production and productivity of crop with seed quality improvement. Bio-priming involve seed
treatment with beneficial microorganism under controlled condition which increase the initial
procedures prior to germination without the appearance of the radicle. Secretion of substance and
solubilisation of mineral are directly involve in plant growth promotion activity through seed
biopriming. Nitrogen is a principal ingredient of amino acid, chlorophyll and other plant
structural components (Leghari et al.,, 2016). Biopriming uses different beneficial
microorganisms to increase plant growth promoting activity and managing diseases.
Microorganisms used for biopriming includes beneficial fungi and bacteria involve different
species of Trichoderma and Pseudomonas,Bacillus respectively among others. They improve
seed germination percentage, enhance seedling vigour and manage soil and seed borne
pathogens. Seed biopriming with Trichoderma harzianum reported to reduce the incidence of
root rot diseasein cowpea (EI-Mohamedyet al., 2006). Biological seed treatment is promising
method that enhances stress tolerance of seed before germination (Harman and Taylor 1988;
Jenson et al. 2004).

SEED BIO-PRIMING METHODOLOGY

Biopriming includes 12 hours seed soaking in water. Selected microorganism product
formulation at the rate of 10g/kg mixed well to pre-soaked seed. Use polythene bags for filling
treated seed, heaped, covered with moist sack of jute and incubate at approximately 25-32 °C for
48 hours to maintain high humidity. Bioagent adhering to surface of seed grows and form a
protective covering on seed coat during this period. These seed after biopriming can be sown
directly and stored safely up to 2 months in appropriate conditions. There are several beneficial
microorganisms such as Pseudomonas fluorescence, Bacillus polymyxa, Trichoderma viride,T.
harzianum can be used for biopriming of seed. These bioagents already described to enhance
plant growth as well as reduction in incidence of many plant diseases produce by seed and soil
borne pathogens. Some studies revealed that bioagents consortium (Trichodermaharzianum +
Pseudomonas flourescens) are more effective than using of single microorganism bio-priming
(Prasad et al., 2016). Forbiopriming of seed prepared cell/spore suspension first mixed with 1%
of Carboxy Methyl Cellulose. Seed treatment can be given with microbial culture either singly or

in combination by soaking into cell/spore suspension for 2 hours. Air dry seed for 2 hours at
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room temperature and then incubate for another 2 hours in moist chamber for 24 hours (Yadavet
al., 2012).

MANAGEMENT OF BIOTIC STRESS THROUGH BIO-PRIMING

Seed treatment is an effective strategy toward disease management. Seed treatment by
synthetic chemical pesticide are widely using from past decades. Because of their harmful effect
on human and environmental health promotes biological management of seed and soil borne
pathogens. Currently biopriming is a most popular method for seed treatment includes beneficial
microorganism inoculation and hydration of seed to manage seed and soil borne diseases
(Bisenet al., 2015). This method of seed treatment protect seed from pathogen as well as increase
uniformity and rate of germination and observed best technique to manage plant disease and
growth promotion (Muller and Berg 2008). Nowadays, plant growth-promoting rhizobacteria
use in biopriming is a basic ingredient of agricultural practice (Glick, 2012). Release of malic
acid from plant attract bacteria while infection with pathogens. PGPR form biofilm on roots of
plant and also compete with other soil microorganism in rhizosphere for nutrition and
colonization to protect from harmful pathogens (Rudrappaet al., 2008; Walker et al. 2003).
They also limit plant pathogens growth through secretion of siderophores and lytic enzymes
(Compant and Sessitsch 2010). Seed biopriming with Pseudomonas flourescens @ 1 x
10cfu/seed provide better protection against damping off disease in maize plant which is caused
by fungal pathogen Pythiumultimum (Callanet al., 1990). In pearl millet biopriming with
different isolates of Pseudomonas fluorescensshowed enhanced germination, seedling vigour and
elicited resistance against downy mildew disease (Raj et al., 2004). Biopriming of seed with
Trichoderma spp. is also a better option which manages pathogen through antimicrobial
compound secretion and also induces plant tolerance level against abiotic stresses (Ahmad et al.,
2015; Mastouriet al., 2012). Seed biopriming with Trichoderma spp. activate reactive oxygen
species detoxification system and induce pathogenesis related proteins accumulation at initial
stage of root colonization (De Palma et al., 2019; Yedidiaet al., 2000). Many studies suggested
that treatment with beneficial microbes enhance resistance of plant through lignification and
generation of ROS (Meshramet al., 2019; Patel et al., 2017).

CONCLUSION
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Use of beneficial microorganism in agriculture for increasing crop yield and plant disease
management now in trend because of unwanted serious health issues associated with the use of
synthetic chemical pesticides and fertilizers. Seed treatment is wonderful technique to manage
seed and soil borne diseases. Biopriming is also seed treatment strategy in which beneficial
microorganism used with a priming agent. That is eco-friendly approach reduces the effect of

biotic and abiotic stresses while inducing plant growth in different ways.

STATEMENT OF SIGNIFICANCE

This study will help the researcher to uncover the critical areas of minimal dose of
chemicals to overcome fear of environmental toxicity to humans, animals and plants itself since
living organisms are used alongside of a priming agent that lessens the risk of air and water
pollution.It becomes a healthy approach for the management and improvement in qualitative and

quantitative yield of the plants.
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