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In order to prevent the multiplication of viruses and bacterial pathogens which infect to fish, the
research of the function of antagonistic influences among microorganisms in aquaculture shounld be useful.
For this purpose, marine and fresh water bacteria that have the properties of virusidal and bacteria-static
activities in the aquaculture site was investigated. Firstly the microbes which attached to the several
substrates in aquaculture environments were isolated. The strains that maintained the bacteria-static
activities were few in the anti-Edwardsiella though half the number had the anti-Vibrio activities among
the strains that isolated aquaculture water, the glass slide, and the biofilm set to the fish-rearing contioner.
After this study several bacterial strains were obtained that keep virusidal and Vibriostatic
activities and were used for the following studies.

In the study of antagonistic bacterium, the process of microbial interactions was used for prevention of
red sca bream diseases. As a result, Edwardsiella tarda infecting to red sea bream was restrained using
bacteria LMC-9 strain given as a feed to fish. In addition, the number of neutrophil increased six times
more compared with LMC-9 strain with the fish without LMC-S.

The EKZ-2 strain isolated from the macroalgae Eckionia kurome zoospore, which has the anti-bacterial
activities for pathogenic Vibrio 'anguillarum and E. tarda was used for rearing flat-fish. The increased
body weight of flat fish juvenile was obtained using the EKZ-2 strain, and also in sifu, the survival rates of
flat fish was much improved in the mass production of the larvae with EKZ-2.

Number of bacteria decreased in copper sterilized water compared in usual aquaculture water, and
Flavobacterium and Vibrio were dominating in water where copper was used. Moreover, when the EKZ-2
strain was inoculated in the low concentration copper medium, the growth was inhibited.

The mortality rate became 73% without EKZ-2 strain while it was 0% with EKZ-2 strain as a result of
the Edwardsiella syndrome infection in eel aquaculture.

Also in eel aquaculture in situ, the presence of E. tarda was checked in rearing water, soil of the bottom
in the ponds and the bodies of eel using PCR. As a result, The E. tarda detection rates were 56.8% without
the PMC-7 strain, while with PMC-7 was 18.9% in aquaculture water. Moreover, the change of the density
of the nutritive salts in the aquaculture environment was verified with and without PMC-7. It was
confirmed that the concentration of nutritive salts decreased with PMC-7. And, the survival number of the
eel was much higher using PMC-7 than that without PMC-7.

With the studies of these microorganisms and their use in vitro and in situ, several results were
obtained; that is, (D the pathogenic microbes were depressed, @ the immune activities were increased
with these microorganisms, @ the survival and production rates of aquaculture fish were improved, and
'| @ nutrients concentration in fish rearing biotopes decreased using the microbes as a feed to fish.
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