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The cultivation of laver, Porphyra spp., is one of the major marine farming industries in Japan.
However, the occurrence of suminori disease caused by pathogenic bacterial infection during the
period using frozen laver thalli is a serious problem. The present study was carried out to
elucidate the factors that influence the occurrence of suminori disease and to develop a bioloigical
control of suminori disease by bacteriophages that infected suminori pathogenic bacteria.

Pathogenicity was determined in four stocked bacterial strains, isolated from
suminori-diseased laver thalli of Porphyra spp. in 1985, 2002, 2003, and 2004 when the suminori
disease occurred in the Ariake Sea. Even though all isolates caused the same symptoms of the
disease on infected laver thalli of P, yezoensis, they belonged to completely different families.
Among them, in 1985 an isolate was identified as being closely related to Arthrobacter tumbae,
whereas the other three recent isolates were related to Gaetbulibacter saemankumensis.

The detection of the pathogen revealed that the isolate of Gaetbulibacter sp. was commenly
found on normal and frozen cultivated laver thalli. Furthermore, it was revealed that the
physiological condition of the laver thalli deteriorated due to the freezing treatment and the
deterioration was accelerated under low salinity. It was also observed that the sensitivity to
bacterial infection corresponded to the deterioration in the physiological condition of the laver
thalli. It was strongly suggested that several factors influence the incidence of suminori disease,
since the disease is induced by a combination of the number of pathogens present and the
physiclogical condition of laver thalli.

Three types of bacteriophages that infected suminori pathogenic bacterium, Gaetbulibacter sp.,
were isolated from seawater and tideland mud of the Ariake Sea. These bacteriophages were
classified into two groups according to their morphology and restriction analysis of their genomes.
Their host range, virulence, storage stability, and pH stability was investigated.

Suminori disease control was also attempted using one isolated bacteriophage selected by its
virulence and the storage stability. The incidence of the disease was apparently repressed in
phage-treated laver thalli immediately after bacterial infection. Furthermore, phage treatment
was effective even after 24 h of bacterial infection.

The effect of phage treatment on laver thalli that were frozen after the bacterial infection was
investigated and compared with that of acid treatment. The incidence of the disease was
protected in both phage-treated laver and organic acid-treated laver. It was also revealed that the
bacteria on phage-treated laver decreased more slowly than those of organic acid-treated laver
during the experimental period. In addition, it was observed that the mean length of organic
acid-treated laver was significantly shorter than that of phage-treated laver. It was suggested
that phage treatment is an effective suminori disease control without a significant reduction of
the growth of laver thalli.

The results obtained in this study reveal the incidence factors of suminori disease, and suggest

the possibility of using bacteriophages for suminori disease control in laver cultivation.
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