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Folorunso Ewumi Azeez: 
Assessing the proficiency of probiotics in treating diseases in aquaponics
Aquaponics is a potentially sustainable food production system that integrates recirculating aquaculture systems (RAS) with hydroponics cultivation of vegetables. The toxic nutrients (ammonia) in fish wastewater are oxidized to absorbable nutrients by beneficial bacteria (nitrifying bacteria), which plants use for growth. This purifies the wastewater, making it reusable by fish. One crucial challenge limiting aquaponics' commercialization is the proliferation of fungi pathogens (especially those adapted to aquatic environments). 
The most important among these are the Fusarium, Gilbertella, Pythium, and Phytophthora species. They are spore-producing fungi, which are motile in aquaponics solutions, making them cross-contaminants for both fish and plants. For example, an outbreak of Pythium incarnatum and Gilbertella persicaria, phytopathogens, caused severe gill damages and even death to fish and black tiger shrimps. This causes considerable damages to crop, and fish yields and significantly reduces farmers‘ income. Hence, there are urgent and consensus efforts to establish safe approaches that possess dua ability to control the pathogens in aquaponics medium.
In stand-alone hydroponics and recirculating aquaculture systems, these pathogens are usually controlled using registered pesticides and antibiotics, respectively. However, in coupled aquaponics, the curative methods are limited due to the possible toxicity of pesticides and antibiotics for fish, nitrifying bacteria, and plants. Probiotics are considered to be highly ubiquitous, with broader effects on different phytopathogens. Bacillus sp., Lactobacillus sp., Pseudomonas sp., and Carnobacterium sp. have been the most effective against hydroponics and fish pathogens. Bacillus substilis has been widely studied in aquaculture and has been reported to have high immunostimulation, disease resistance, and growth enhancement capacities. However, its dual ability against pathogens in an integrated systém has not been studied extensively. In addition, the possible effects of these probiotics on the nitrifying bacteria in aquaponics are unknown. Hence, there may be an influence of the probiotics on aquaponics medium. Another probiotic which has been severally identified as a potential biocontrol agent against spore-producing fungi pathogens is Pseudomonas fluorescens.  

It has been reported to be highly effective against Fusarium oxysporum f. sp. Raphani, Pythium ultimum, and Pythium aphanidermatum in traditional agriculture. It usually produces an antibiotic compound, pyrrolnitrin, which antagonizes the zoospores and disrupts the cell walls of root-borne pathogens in soil. Similarly, these microbes have been identified to exhibit plant growth-promoting characteristics in traditional agriculture, but there are limited studies on their use and effects in aquaponics. 
Based on the rationale above, this study aimed to investigate the capacity of the probiotics to control and suppress Pythium and Fusarium species, their effects on the nitrification in the biofilter, growth of plants, and microbial diversity in aquaponics. Firstly, we will investigate the efficiency of B. subtilis V26 (Stelkor, Russia), and Pseudomonas fluorescens (Barkash, US) against P. ultimum strain 67-1 in vitro. A strong inhibition effect will be defined as reducing fungal growth by >50%. The second experiment will be conducted in aquaponics system, where the effects of the probiotics will be weekly monitored on nitrate, nitrite and ammonial levels. The shift in the microbial diversity in the treated systems will be conduted by sequencing the root samples of the basil plants after 8 weeks.
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