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Project title: Enhancing the phosphorus utilization efficiency of common carp in pond aquaculture: unravelling the influence of microbes and bioprocessing in carp nutrition
The common carp (Cyprinus carpio) is the most popular representative of cyprinids in aquaculture and the oldest domesticated aquaculture species in the world. Common carp has long coiled intestine with high carbohydrate digestion ability and the capacity for gut fermentation. However, the digestion of phytate-phosphorus by pond carps has been a major subject of discussion lately as carps lack true stomach and right gastric pH for phytate-phosphorus digestion. 
Phytic acid (phytate-phosphorus) is the primary phosphorus reserve in cereals and legumes. Phytases in general, perform better in acidic pH environments (optimum pH between 3 and 6 units), but the gut pH of ‘agastric’ common carp has been reported above this range; minimum pH is ~6 units. This implies that phosphorus in feed ingredients is literally pumped out to the culture environment as carp do not properly digest them due to their biological limitation (higher gut pH). This in turn, affects the protein retention (nitrogen excretion) of common carps to some extent as phytic acids can bind to minerals, proteins, and starch, limiting their bioavailability. Also, with less phosphorus retention, there is less bone development (elongation) for protein (N) deposition, thus, the retention of phosphorus is correlated with the retention of nitrogen (protein) (growth).
In Central European fishponds, carps depend on natural food as their protein source and cereals (wheat, corn, triticale) as supplementary feed. Plant feed ingredients are rich in phytate-phosphorus, which are poorly digested by carps and are excreted into the culturing environment. Additionally, one of the recent subjects of discussion is the valorisation of agricultural by-products (high in phytate-phosphorus) through their inclusion in aquafeeds (circularity in aquaculture). The expansion of carp pond aquaculture production in Europe and the circularity in aquaculture can only be achieved if the biological phosphorus utilization capacity of common carp is enhanced. Therefore, this project aims to improve the phosphorus utilization in common carp through bioprocessing interventions such as solid-state fermentation (SSF), germination, and the use of organic acidifiers.
The project will achieve the following objectives:
1.
Isolate effective microbes from the gut of carp or pond water 

2.
Reduce the phytic acid content of cereals through SSF (with the isolated microbe(s)) and germination

3.
Investigate the possibility of decreasing the gut pH of carp using organic acidifiers 

4.
Investigate the influence of the bio-processing methods on the nitrogen and phosphorus utilization, growth, immunity, and intestinal health and microbiota of carp
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