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ANt With the rapid development of sea cucumber aquaculture, its diseases become a prominet problem. As integral
parts of the Apostichopus japonicus culture ecosystem, microbios and physicochemical indexes have close relationship
with the health of sea cucumber. Therefore, it is crucial to detect the variation regulation of physicochemical indexes and
culturable bacteria in the environment of sea cucumber culture ponds. From April 2012 to April 2013, the dynamic variation
of 4 culturable bacteria groups (heterotrophic bacteria, vibrios, nitrifying bacteria, sulphurate bacteria) and 4 physicochemical
indexes (temperature, pH, salinity, dissolved oxygen) in water of Apostichopus japonicus culture ponds in Jimo, Shandong
Province were monitored. Besides, the sediment was also tested for 6 culturable bacteria groups (heterotrophic bacteria,
vibrios, nitrifying bacteria, nitrate-reducing bacteria, sulphurate bacteria, sulphurate-reducing) and 6 physicochemical indexes
(temperature, pH, redox potential, sulfide, organic carbon, total nitrogen). Meanwhile, the correlation between different
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bacteria groups and 5 physicochemical environmental indexes in sediment was analyzed. The result showed that the population
of most bacteria groups was high in summer and low in winter, and that the variation amplitude of vibrios was bigger than
that of heterotrophic bacteria. The number of nitrifying bacteria was the one order of magnitude higher than that of sulfuring
bacteria, with similar variation trend. The pH and dissolved oxygen had lowest values in summer. The number of heterotrophic
bacteria in sediment did not vary much, but that of vibrios showed two peaks in summer and winter. The number of nitrogen-
circulation related bacteria was higher than that of sulfur circulation bacteria. According to the correlation analysis, redox
potential showed a significant positive correlation with pH in the sediment (P < 0.05), both an extremely significant negative
correlation with sulfide (P < 0.01). Sulfide showed an extreme significant positive correlation with heterotrophic bacteria,
sulphurate-reducing bacteria (P < 0.01), but a significant negative correlation with sulphurate bacteria and nitrate-reducing
bacteria (P < 0.05). The total nitrogen showed significant correlation with nitrifying bacteria (P < 0.05). There were some
significant correlations between different bacteria groups: 1) heterotrophic bacteria with nitrifying bacteria and sulphurate-
reducing bacteria (P < 0.01); 2) nitrifying bacteria positively with sulphurate-reducing bacteria (P < 0.01); 3) vibrios positively
with heterotrophic bacteria and nitrifying bacteria; 4) nitrate-reducing bacteria negatively with nitrifying bacteria; 5)
sulphurate-reducing bacteria negatively with sulphurate bacteria. The study indicated the significant correlations and complex
relationships between various physicochemical indexes and bacterial numbers in Apostichopus japonicus culture pond, which
provides theory basis to further study sea cucumber diseases.
Apostichopus japonicus culture ponds; sulfide; vibrios; correlation analysis
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Fig. 1 Seasonal variations of culturable heterotrophic bacteria, vibrios, nitrifying bacteria and sulphurate bacteria in water.
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"Means significant correlation (P < 0.05) ; ~ means highly significant correlation (P < 0.01).
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