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Effects of immersion into fresh and low salinity waters on survival of young sevenband grouper Epinephelus

septemfasciatus and removal of monogenean parasites Benedenia epinepheli and Neobenedenia girellae were examined at 12

and/or 23C. The immersion times that killed 50% of groupers (LT50) into salinities of 0 and 1 %o at 23C were estimated

at 1.4 and 9.6 minutes, respectively, while the L'T50 of groupers in salinities of 0 and 1 %o at 12C were estimated at 37.3

and 584 minutes, respectively. B. epinepheli could be completely removed from the groupers kept in salinities of less

than and equal to 5 %o for 3 minutes at 12 and 23C, likewise N. girellae could be detached from the groupers in salinities

of less than and equal to 5 %o for 3 minutes at 23°C (not tested at 12C). In the removal experiments no groupers died in

the salinity of 5 %o . These results suggest that the immersion into the salinity of 5 %o for 3 minutes is an effective way

to exterminate B. epinepheli and N. girellae from cultured sevenband groupers.
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Fig. 1 Body surface hemorrhage and ulcer of sevenband Wb, LA L, HEREDPS O ESHL) REE S ORI
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Table 1 Numbers of sevenband grouper juveniles produced in hatcheries of the leading seven prefectures in
Japan from 1992 to 2006.

No. of fish in each pref. (1,000 fish)

Year Mie Wakayama  Hiroshima  Kagawa Ehime Nagasaki Oita Total
1992 4 4
1993 1 I
1994 0
1995 6 7 13
1996 1 4 5
1997 0
1998 0
1999 36 22 58
2000 34 19 96 38 187
2001 131 5 13 1 150
2002 3 1 98 102
2003 73 1 70 57 201
2004 102 50 7 63 222
2005 36 150 9 53 14 262
2006 208 1 150 27 104 31 521

Data from Fisheries Agency and Japan Sea-Farming Association (1994-2003), Fisheries Agency and
Fisheries Research Agency (2004) and Fishery Agency et al. (2005-2008)
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Table 2 Cumulative numbers of cultured sevenband groupers diagnosed with each disease through
examinations at the Mie Prefecture Fisheries Research Institute each month from 1999 to 2006.

Month
Disease name Fish age 4 5 6 8§ 9 10 11 12 1 2 3  Total
Viral nervous necrosis 0 34 11 11 1 30
1 1 3 4 2 3 1 15
2 1
3 2 1 3
Lymphocystis disease 1 l
Vibriosis 1 1 1
Scuitcociliatidosis 0 1 1
1 1 1
White spot disease 1 1 1
Brain myxosporean disease | 1 1 5
2 1 2
3 2
Trichodinosis 0 I I
Benedeniosis 0 1 I
1 1 2
Neobenedeniosis 0 1 1
1 2 2
Unknown 0 1 1 3

Data from Tanaka et al. (2000-2007)
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Fig. 2 Mortality rates of groupers in salinities of 0 and 1 %o at 23 C (a)and 12 C (b). Circles and crosses
represent the mortalities in salinities of 0 and 1 %o, respectively. Dotted and solid curves show the
regressions ones by the logistic regression analysis.
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Table 3 Numbers of dead and alive groupers after the 1
to 27 mins immersions into salinities of 0 and 1 %o.

Dead/alive
Immersion 23°C 12°C
period (min) 0 %o 1 %o 0 %0 1 %o
1.0 1/5 072 0/6 0/6
1.5 3/3
2.0 3/0 0/3
3.0 3/0 0/3 0/6 0/6
5.0 3/0 0/3
7.0 1/5
9.0 1/0 1/5 /11 1/11
27.0 4/8 0/12

50
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Fig. 3 Removal rates of B. epinepheli when the groupers
were immersed into salinities from 0 to 34 %o at 23C.
Open and solid bars represent mean removal rates for
the immersion times of 3 and 6 mins, respectively, in
each salinity (n=3, vertical lines: SD). Different
alphabets indicate significant differences in the mean
removal rates.
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Fig. 4 Removal rates of N. girellae when the groupers
were immersed into salinities of 0, 5 and 34 %o at 23C.
Open and solid bars represent mean removal rates for
the immersion times of 3 and 6 mins, respectively, in
each salinity (n=3, vertical lines: SD). Different
alphabets indicate significant differences in the mean
removal rates.
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