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Nutrient Formulations to Enhance Growth and Induce Heat Tolerance in Plants
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Synopsis of Project

The primary objective of this project is to investigate the
incorporation of silicate into nutrient solutions to induce heat
tolerance in plants. Silicates can strengthen cell walls and
improve water retention and transpiration efficiency.
Experiments were conducted using Nai Bai, an Asian leafy green,
in a rooftop greenhouse.

Comparison of Average Fresh Weight (g) Across Four
Experimental Groups of Plants in an Outdoor Setting
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Figure 1: Comparison of average fresh weight in different
treatment groups, n=32

The experiment compared control (T1) and three treatment
groups (T2, T3, T4) with varying silicate concentrations (0.5 mM,
1.0 mM, and 2.0 mM). Results showed that T3 with 1.0mM
silicate dosage achieved the highest fresh weight of 76.55 g.

Implementation/Application

Heat stress can cause significant crop yield losses and contribute
to issues such as food insecurity and economic instability in the

agricultural industry. Given the heightened climate temperatures,

tropical countries like Singapore, this project can add value to
the agriculture industry through the introduction of a novel
approach to enhance heat tolerance in crops. It seeks to provide
a cost-effective and environmentally friendly alternative that can
be integrated into existing farming practices conveniently. With
leafy greens being able to withstand heat stress conditions, the
project results can enhance productivities of local farms and
augment our national food security.

Future Work

The team is looking to work with farms and industry players in

the following areas:

- Customisation of recipes in combatting heat stress for
different leafy greens

- Quantification of enhancement in crop productivity for the
tailored recipes.
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Maximizing Yield While Minimizing Energy Consumption
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Synopsis of Project
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This research targets the challenges from the COVID-19 pandemic
and high energy costs of Singapore’s indoor farming sector through
the study of three distinct photoperiod treatments (12, 14, and 16-
hours) applied to 11 Asian Leafy Vegetable (ALV) varieties under
controlled conditions. As photoperiod optimisation directly affects

the light and dark reactions within the plant, it has the potential to
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Implementation/Application

yields despite similar light
exposure.
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The research demonstrates that a “one-size-fits-all” lighting model
is inefficient and an optimal photoperiod of 14 hours can maintain
high vyields while significantly reducing energy. Tailoring
photoperiods to specific crops is essential for maximising energy-
to-biomass conversion, reducing operational costs, and achieving
sustainable production in indoor agriculture. This can support
environmental sustainability while also enhancing the economic
resilience of CEA systems.

Future Work:

The team is looking to work with farms and industry players in the

following areas:

- Optimization of light efficiency via intermittent lighting

- ldentification of plant density for specific crops to improve
indoor farming efficiency

- Provision of tailored recipes for different crops
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Probiotic-enriched Growth Recipes to Improve Stress Tolerance for Leafy Greens in

Greenhouse Environment
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Synopsis of Project

The aim of this study was to develop a customised recipe to
support optimized growth of leafy greens in vertical towers
under outdoor environments. Lettuce treated with a probiotic
mixture containing Bacillus subtilis exhibited a notable increase
in plant height throughout the vegetative growth period
(weeks 1-4) compared to the control plants (fertiliser only).
This suggests that probiotic microbes aid in the active
absorption of nutrients and significantly enhance plant health
compared to fertilization alone (Figure 1).
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Figure 1: Lettuce treated with a Bacillus subtilis increase in plant height
during the vegetative growth period compared to the control group.

B. subtilis is an effective bacterium used in agriculture,
including hydroponic systems. It enhances plant growth and
health through various mechanisms, such as improving
nutrient uptake and promoting stress tolerance, particularly
against heat stress, resulting in better overall plant growth.

Implementation/Application

Rapid changes in weather patterns and rising annual
temperatures can negatively affect crop health and harvest
qguality. By enhancing crop resilience through probiotic
amendments, growers can improve root nutrient absorption,
reduce fertilizer requirements, maintain stable production
under variable climatic conditions, and ultimately achieve
higher yields. In this study, lettuce treated with B. subtilis
showed improved vegetative growth, indicating enhanced
nutrient uptake and plant health. This can lead to vegetables
with improved quality and nutrition, texture, flavour, while
supporting sustainable agriculture.

Future Works:

The team is looking to work with farms and industry players in
the following area:

- Customisation of probiotic recipes for different crops
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