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Spatial and Temporal Occurrence of Edwardsiella tarda
at Flounder Farms in Jeju
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Abstract - To find the appearance period and distribution of Edwardsiella tarda which causes
severe damage to flounder (Paralichthys olivaceus) farms in Jeju—do, the rearing seawater (inflow,
rearing water, outflow) and internal organs of flounders from 5 flounder farms were examined
from June, 1997 to May, 1998. The number of bacteria in seawater was counted by plating the
seawater on DSSS (Double Strength Salmonella-Shigella) agar plates or by plating after
cultivation of bacteria. Bacteria in internal organs were counted by plating series of dilution of
homogenized organ. The results are summarized as follows. E. tarda was detected in inflow
seawater of five flounder farms in July, September and November, 1997 and February, March,
April of 1998. In the rearing water and cutflow water, the bacterium was detected throughout the
year and the number of bacteria was much higher in summer than any other seasons. A large
number of E. tarda in the internal organs were detected at farm B where a track-shaped tank
was used, which has the characteristics of low circulation rate and bad discharge of excrement
and residuals. In contast, none of E. tarda was detected at farm A where high circulation rate and
good discharge of organic materials were applied. A few number of E. tarda at farm E were
detected at the same condition as the farm A. A large number of E. tarda was observed in liver
and intestines among the internal organs, and the number was higher from June to September in
summer.
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Fig. 1. Map showing the sampling sites of Edwardsiella
tarda.
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Table 1. Result of Edwardsiella tarda detection in seawater from flounder farm A.

Period Occurrence of E. tarda
1997 1998
Water type June July  Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May
Inflow -~ + — — - — - — + + _ _
Rearing + + + + — + -+ — + + — —
Outflow + + + + - ++ + + + + - +
+ :<10cel/ml, ++ : >10 cell/ml
Table 2. Result of Edwardsiella tarda detection in seawater from flounder farm B.
Period Occurrence of E. tarda
1997 1998
Water type June July Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May
Inflow - - — - - - - - + — _ -
Rearing ++ + - + + ++ - + ++ + + —
Outflow ++ o+ + o+t o+ 4+ + +  ++ o+ + -

+:<10cell/ml, —++:=>10celV/ml
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Table 3. Result of Edwardsiella tarda detection in seawater from flounder farm C.

Occurrence of E. tarda

Period
1997 1998
Water type June July Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May
Inflow - - - - - - -~ — + - _ _
Rearing + + - + + ++ + + + + - -
Outflow + + - ++ + 4+ + + + + + -
+: <10 celVml, ++:>10 cel/ml
Table 4. Result of Edwardsiella tarda detection in seawater from flounder farm D.
Period Occurrence of E. tarda
1997 1998
Water type June July Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May
Inflow - - - - - + - - - - + —
Rearing + ++ + ++ + + + - + - + +
Outflow T i = S o S + + - + + + +

+: <10 cell/ml, ++4: =10 cell/ml

Table 5. Result of Edwardsiella tarda detection in seawater from flounder farm E.

Occurrence of E. tarda

Period
1997 1998
Water type June July  Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May
Inflow - - . = + - - - - — — — _
Rearing + + + ++ + + - - - - + +
Outflow + + + ++ + + - - - - + +

+: <10 cell/ml, ++4: =10 cell/ml
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Fig. 8. Viable count of E. tarda in the intestines of cultur-
ed flounder in the flounder farm B.
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Fig. 4. Viable count of E. farda in the intestines of cultur-
ed flounder in the flounder farm C.
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Fig. 5. Viable count of E. tarda in the intestines of cultur-
ed flounder in the flounder farm D.
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Fig. 6. Viable count of E. tarda in the intestines of cultur-
ed flounder in the flounder farm E.
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