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Problem: Aguaponics systems seem like an efficient synergy where the aquaculture subsystem’s wastewater is nutrient-rich water for the hydroponic subsystem’s
plants, and by absorbing those nutrients the plants serve as biofilters for the aquaculture wastewater. Unfortunately plants and aquatic animals usually prefer their
water to be Iin different pH ranges for optimum growth. Using chemical additives to optimize the pH as the water moves between the aquaculture and hydroponic
subsystems comes with chemical related costs and risks, plus the problem of chemical buildup in recirculating aguaponic systems. Aguaponic systems must
usually run at a compromise pH that both animals and plants can tolerate but is not optimum for either.
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Goal: Develop and demonstrate a chemical-free method of optimizing aquaponics working fluid pH for each subsystem.

Hypothesis: Brassica juncea (Spicy Brown Oriental Mustard) microgreens grown hydroponically using aguarium wastewater treated in a
proton-exchange-membrane electrolysis cell to reduce the pH to approximately 6.7 will grow more quickly than Brassica juncea microgreens grown under similar

conditions using aquarium wastewater from the same batch that has not had its pH altered.

Result: The Brassica juncea microgreens grown in the pH optimized water achieved higher (P<0.05) mean plant weight than Brassica juncea microgreens grown
In untreated water from the same source. The mean weight of the treated microgreens was 55.2g, compared to a mean weight of 50.0g for the untreated
microgreens. This statistically significant increase in mean plant weight of over 10% demonstrates that PEM electrolysis can be a practical, chemical-free method

for pH optimization in aquaponic systems with the potential to reduce cost, reduce risk, and increase yield in a wide variety of crops.

Method Results
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Brassica junica seeds were sprouted for 4 days. The sprouts were then divided Control Plant Weights

between two Kratky hydroponic trays with test and control solutions. The plants were ’_/ Testi Plant Weights
grown for 4 more days side-by-side. The individual plants were then removed and 0 50

weighed.

WOULD YOU LIKE TO KNOW MORE? m%

Welch’s t-test for 1 tail gives a p value of this result of 0.051
(94.9% probability it is statistically significant)
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