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Abstract:
Oxygen supplementation has been shown to have useful applications in aquaculture. Production
capacities can be increased and nitrogen gas supersaturation problems can be alleviated by using
oxygen. This study was conducted to determine effects of supersaturated dissolved oxygen
concentrations (DO) on un-ionized ammonia (NH3) toxicity. Arlee rainbow trout (Oncorhynchus
mykiss) were tested at three NH3 levels (<0.01, 0.04, and 0.06 mg/L) and two DO levels (97.0 and
180.0% saturation). Controls were exposed to <0.01 mg/L NH3 and 97.0% DO. Trout exposed to high
DO and elevated NH3 consumed more oxygen than controls during a 9 week period. Immune response
and hematology were not affected by either NH3 or DO concentration. Gills from trout exposed to 0.04
and 0.06 mg/L NH3, at both DO concentrations, had an increased number of chloride cells and an
increased incidence and severity of epithelial swelling and edematous tissue. Liver and kidney tissues
were not affected by either NH3 or DO concentration. Trout exposed to 0.04 and 0.06 mg/L NH3
gained more weight/fish than controls during the 14 week study period. Feed conversion, condition
factors and survival were not affected by either NH3 or DO concentration. Trout exposed to 0.06 mg/L
NH3 had significantly less mesenteric fat than controls or fish at 0.04 mg/L NH3. Bile color of trout
exposed to high DO indicated that these fish were not feeding as well as controls. Bile color of trout
exposed to elevated NH3 indicated that these fish were feeding more often than controls. High NH3 or
DO levels had no effect on either dorsal or caudal fin condition in rainbow trout. Rainbow trout in this
study were not severely stressed by elevated NH3 concentrations. The negative effects of elevated NH3
exposure were not alleviated by increased DO. Further research on DO consumption, with respect to
supersaturated DO concentrations, and immune response with respect to NH3 exposure is needed. 
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