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Abstract

Abstract

In this paper, the bacterial diversity analysis was carried out in an integrated
multi-trophic aquaculture (IMTA) pond in Yunxiao County, Zhangzhou, Fujian
Province from April to October 2011. The variations of bacterial diversity and
abundance according to the results of PCR-DGGE and DAPI dyeing-fluorescence,
and their relationships with water factors were analyzed so as to provide some
scientific basis for artificially monitoring and regulating the ecosystem of aquaculture
ponds. The main results are as follows:

1. The elimination of background interference, identification of lanes and bands
and automatic similarity analysis were carried out by software Quantity One. Our
results showed that the bacterial community structures in samples collected from
different months varied a lot, while the diurnal variation of bacterial community
structures was much less and exhibited a relatively stable state.

2. The results of UPGMA cluster analysis indicated that the similarity coefficient
of bacterial community structure of water in clam pond was less than that in algae
pond, which implied that the bacterial community structure in clam pond varied larger
than that in algae pond. However, the similarity coefficient of bacterial community
structure of sediment collected in clam pond was larger than that in algae pond,
which implied that the bacterial community structure in clam pond were more stable
than that in algae pond.

3. The sequencing of dominant bands excised from the DGGE patterns revealed
that there were 7 genes sequences belonging to a-proteobacteria, 4 gene sequences
belonging to the Firmicutes group, 3 gene sequences belonging to y-proteobacteria, 1
gene sequences belonging to Actinomyces group, 1 gene sequence belonging to the
Cyanobacterium and 6 genes sequences of environmental samples. Such bacteria were
all common species in aquaculture water.

4. The number of bacteria was counted by DAPI- fluorescence microscopy, and

the results showed that there was no significant rhythmicity for monthly variation in
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bacterial abundance both in clam pond and alage pond. The bacterial abundance
varied from 1.01x10° to 4.35x10° cell/mL in clam pond, and from 1.09x10° to
6.61>10° cell/mL in alage pond. However, there was diurnal significant variation both
in clam pond and alage pond, The maximum and minimum of bacterial abundance
were found at 15:00 and the time after water exchange, respectively.

5. According to the results of principal component analysis (PCA) and
correlation analysis, the first principal component of water factors explained the
significant correlation between salinity, chlorophyll-a and total phosphorus in clam
pond, while the first and second principal component of water factors explained the
correlation between temperature, salinity, total phosphorus, chlorophyll-a and total
nitrogen in alage pond.

6. The correlation analysis in the variation of the bacterial abundance, OTUs and
water factors implied that there was no significant correlation between bacterial
abundance and chlorophyll-a, total nitrogen, total phosphorus in the clam pond from
April to October. While the bacterial abundance in alage pond was negatively
correlated to chlorophyll-a and temperature, and showed no significant correlation
with total nitrogen and total phosphorus.

The bacterial OTUs both in clam pond and alage pond were not significantly
correlated with water factors. However, there was a significant negative correlation
between bacterial OTUs and salinity in clam pond, while there was no significant
correlation between bacterial OTUs and bacterial abundance.

Key words: PCR-DGGE; integrated multi-trophic aquaculture (IMTA) pond,

bacterial diversity; bacterial abundance; water factor.
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