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Development of a novel microbial cocktail to enhance seed germination and seedling
establishment in leafy vegetables
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Synopsis of Project

The Singapore government has set a "30 by 30" goal to produce
30% of the country’s nutritional needs locally by 2030, with an
allocation of $144 million to promote food self-sufficiency. A key
focus of this initiative is the production of green leafy
vegetables. The growth and yield of leafy vegetables are highly
dependent on successful seed germination and seedling
establishment, particularly in indoor farming environments.
Local producers face up to a 20% production loss due to poor
seed germination, and an additional 20% loss due to excessive
hypocotyl elongation in seedlings.

Currently, well-established seed treatment methods for leafy
vegetables are lacking. To address these challenges, we have
developed a seed priming method that has improved
germination rates to over 90% and reduced hypocotyl
elongation by more than 60% compared to controls (Figure 1A
and 1B).

Additionally, we have implemented a seed priming technique
incorporating plant growth-promoting microbes (PGPM), which
has enhanced nutrient uptake and increased biomass
production in lettuce by up to 23% (Figure 2A and 2B).

Moreover, we have identified a group of local isolates of PGPM
that can tolerate high temperatures, and the formulation of a
microbial cocktail to induce stress tolerance in leafy vegetables
is currently in progress
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Implementation/Application

The strategic use of PGPMs includes:

e Bio-primed seeds accelerate germination, leading to faster
and more uniform seedling emergence, as well as improved
root and shoot development. This results in enhanced crop
production and a shorter crop cycle.

e Seed priming with PGPM promotes healthier, more vigorous
plants with increased resistance to pests, diseases, and
tolerance to abiotic stresses such as drought, salinity, and
temperature variation.

e Additionally, bio-primed seeds improve nutrient metabolism,
converting complex nutrients into simpler forms for more
efficient absorption, and conserve water, helping plants
survive in harsh environmental conditions.

Dr Ganapathy Rajaseger

Figure 1B: Hypocotyl
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