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Deposit feeding species are proposed as candidates for effluent bioremediation within 

aquaculture production systems. We evaluated the role of the system microbiome in 

regulating growth efficacy of Holothuria scabra, a commercially important sea cucumber 

(Holothuroidae), cultured on either organically enriched shrimp pond sediments or 

organically poor calcareous dune sand when fed isonitrogenous finfish particulate waste or a 

commercial formulated feed.  

 

DNA was extracted from the following “feeding chain” sites: pre-ingestion sediments, 

digestive system (foregut, midgut, hindgut), and faeces, in response to sediment and feed type 

from replicated treatments. Amplicons of the V4 region of the 16S rRNA gene were 

sequenced on an Illumina MiSeq. Bacterial community composition and environmental 

drivers were analysed by canonical correspondence analysis. Functional metagenome 

predictions were made using Tax4Fun. 

 

Feed and sediment affected holothurian growth over the 140 day trial, with dune sand and 

formulated feed treatments outperforming all others. Sampling location along the sea 

cucumber feeding chain had a significant effect on all alpha diversity metrics. Bacterial 

community richness and diversity was highest in the ambient sediments prior to ingestion and 

decreased with passage through the gut to reach the lowest diversity in the midgut before 

progressively increasing in the hindgut and faecal mounds. The bacterial community 

composition was dominated by Proteobacteria, Bacteroidetes, Firmicutes and 

Planctomycetes.  

 

The presence of a unique bacterial community in the midgut of H. scabra was detected and 

characterised.  The core midgut community was taxonomically and metabolically diverse and 

exhibited an enhanced capacity to respond to increasing nitrogen availability, a key nutrient 

commonly considered to limit deposit feeder growth by increasing purine and nitrogen 

metabolism. The significant increase in amino acid metabolism and metabolism of vitamins 

and co-factors in the hindgut of sea cucumbers reared on shrimp pond sediments supports the 

hypothesis that the gut microbiome plays a key role in nutrient provisioning to H. scabra.  

 

The study highlighted the important role that endogenous bacteria play in nitrogen 

metabolism and the remediation of aquaculture wastes. Understanding these interactions will 

inform the effective design of aquaculture effluent treatment systems that optimise deposit 

feeder growth while concurrently providing effective waste remediation.  

 


