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Optimizing the Protocol for the Efficient Biodigestion of Agricultural Wastes

Synopsis of Project
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Globally, agriculture generates 1.3 to 2.1 billion tons of waste annually,
and there is an increasing need to recycle agricultural wastes efficiently
to address this problem. The project aims to upcycle agricultural waste
into alternative hydroponic nutrient solutions to address the challenge
of agricultural waste disposal and reduce reliance on traditional
hydroponic nutrients. Specifically, it focuses on biodigesting used peat
moss and post-harvest trimmings using bacterial strains. The resulting
liquid compost is tested to support lettuce growth in hydroponic systems.
Key objectives were to:

* Optimize condition for efficient biodigestion of agricultural waste

* Validate effectiveness of liquid compost via lettuce growing trial
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Positive Control (PC): Commercial Nutrient Solution, T1: Vegetable +
Bacterial Solution, T2: Vegetable + Nutrient Broth, T3: Vegetable +
Substrate + Bacterial Solution, T4: VVegetable + Substrate + Nutrient
Broth

Compared to PC, T3 plants showed a statistically significant increase in
plant height (batch 1), and fresh weight and dry weight (batch 2). T4
plants had significant increase in fresh weight compared to PC (batch 2).

Implementation/Application

* Based on the experimental results, treated plants showed better
results as compared to the commercial nutrient solutions, indicating
the potential of upcycling agricultural waste into alternative nutrient
for hydroponics cultivation via optimized lab scale aerobic digestion
protocol using commercial bacterial strains.

* Peat moss, valued in horticulture for its ability to retain moisture and
enhance compost breakdown, is ultimately a finite resource. The
recirculation of peat moss and agricultural waste support sustainability
to a greater extent.

* The study also explored the conditions for the biodigestion process,
the ratio of the vegetables and substrate concentration, growth of
bacteria and pre-treatment of substrate.

* Further experiments are required to optimize the types and
concentrations of the microorganisms.

* In addition to lettuce, other plants (e.g., tomato, pak choy) should be
grown using the liquid compost.
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Project Investigator (Pl): Dr Antara Chakraborty; Co-Pl: Ms Fong Siew Lee; Collaborator: GroGrace (Urban Farming Singapore Pte Ltd)




