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Abstract

Aquaculture, especially shrimp farming, has played a major role in the
growth of Thailand’s economy in recent years, as well as in many South East
Asian countries. Accurnulation of nitrogenous compounds in aquaculture ponds
can be toxic to aquatic amimals and causes environmental problems such as
eutrophication. The nitrification process is well known, but certain aspects of
the microbial ecology of nitrifiers, the microorganisms that convert ammonia to
nitrate, is less well understood. In this study, nitrifying bacteria were selected
from shrimp farm water and sediment and from commercial seeds. The
microbial consortia from each source giving the best ammonia removal during
batch culture pre-enrichments were used as inocula for two sequencing batch
reactors (SBRs). Nitrifiers were cultivated in the SBRs containing artificial
wastewater with 100 mg NH,-N/1 and 25 g/1 salinity. Both ammonia and nitrite
oxidizing bacteria (AOB and NOB) increased in number over the long-term
operation of both SBRs indicated by chemical analysis and most probable
number (MPN) technique. The shrimp farm water and sediment seed contained
highly efficacious AOB as concluded by their capacity to remove more

“ammonia by fewer AOB compared to those sourced from a commercial seed.
Enrichment of nitrifying bacteria from shrimp farm inoculum in SBR (NFSBR)
was studied by molecular methods. Cloning using bacterial specific primers
(27f and 1492r) for Bacterial clone library and using AOB specific primers
(190f and 1492r) for AOB clone library recovered two clones of Bacterial clone
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library and abundant clones of AOB clone library were highly identical to
Nitrosomonas nitrosa in the Nitrosomonas communis cluster. Results from
fluorescence in situ hybridization (FISH) demonstrated that the abundant
AOBs were NSO1225 and/or NSO190 binding cells (21% 2% of all bacteria).

" " The published NOB probes for Nitrobacter and Nitrospira did not hybridize to

any bactenial cells. Therefore, it was anticipated that a novel marine nitrite
oxidizing bacteria (NOB) consortium may exist in these saline nitrite-oxidizing
enrichments. The biomass from NFSBR was taken, split and subjected to either
high or low concentrations of nitrite (HNOBSBR and LNOBSBR), respectively.
FISH analysis of the NOB enrichment revealed the absence of Nitrospira and
only small numbers of Nitrobacrer cells. It seemed unlikely that the relatively
low proportions of detectable NOBs (Nifrobacter), in the presence of large
unknown bacterial clusters reminiscent of other nitrifying biomasses, were
likely to able to achieve the rates of nitrite oxidation observed.

In order to proof the presence of the potential novel nitrite oxidizing
bacteria, the three 16S rDNA clone libraries (DNA from NFSBR, LNOBSBR
and HNOBSBR) were construction using the new designed Nitrospira marina
specific primer (SNtsp 1010). The OTU1 was the dominant group of all clone
libraries, so it plays an important role of nitrite consumption. The result from
BLAST with OTU1 did not give significant homology with any organism, so it
could be a novel NOB. However, the sequence of OTUI did not contain the
conserved sequence of 165 tRNA, thus, it was confirm that primer set of 27f
and SNtsp1010r amplify a region of DNA that did not belong to 16S rDNA.

The experiment to explore the potential novel NOB was conducted.
Onlyl isolate (HA1l) from 37 presumed single colonies isolated from
LNOBSBR and HNOBSBR was matched to OTU! specific primer (ChanyF
and ChanyR), and able to consume 100 mg/i NO,-N, so it was assumed to be
the novel NOB which dominant in all sources. However, the NOB in HA1 have
not been able to be further identified and nor has confirmation of the capacity

for nitrite oxidation of the 1solate possible.
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