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In this study, we have investigated the distributions and killing effects of marine bacteria that tend to kill the
red tide microalgae, C. polykrikoides in the area of Masan bay from June to October, 1996.

To summarize, C. polykrikoides killing bacteria were detected at 10” to 10° cells/m¢ of seawater samples during
the survey period, and the bloom was observed in September by containing 4.8 10° cells/n{. It appears, however,
that the number of these bacteria is decreased (2.0X10* cells/n¢) in October.

A total of 110 strains were isolated from seawater samples and seawater filtrate (pore size, 0.8 um)-containing
mixed culture of C. polykrikoides in which the mixed culture was grown in f/2 medium. As results, we have
successfully isolated Micrococcus sp. LG-1 which shows a remarkable killing effect against the C. polykrikoides.

The cell numbers of C. polykrikoides were decreased to less than 10 cells/m{ within 6days and Sdays after
inoculation of Micrococcus sp. LG-1 into the lag and logarithmic growth phases of C. polykrikoides,
respectively. Therefore, it appears that inoculation of Micrococcus sp. LG-1 against the logarithmic C.
polykrikoides is more effective than the lag growth phase. In addition, the killing effects were increased in
accordance with bacterial cell densities inoculated in a dose dependent manner. Especially, the filtrate of
killing bacterium culture (pore size, 0.2 um) revealed a dramatic effect in which C. polykrikoides were
decreased to less than 10 cells/m{ of culture within 1 hr, 1.5 hrs, 1.5 hrs, 3.5 hrs. and 5.5 hrs after inoculations
of the culture filtrate with concentration of 30%, 20%, 10%, 5% and 2.5%, respectively. Moreover,
Micrococcus sp. LG-1 showed a selective specificity against C. polykrikoides and any other killing effects of
Micrococcus sp. LG-1 were not observed against Alexandrium tamarense, Prorocentrum micans, Scrippsiella
trochoidea. and Gymnodinium sanguineum.
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Fig. 1. Location of sampling station in Masan Bay.
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Table 1. Variation of phytoplankton communities in
Masan bay from June to October in 1996
(cells/me)

Month
June July Aug Sep. Oct
Skeletonema costatum 654 340 111 329 1552

Species

Chaetoceros spp. 130 100 90 133 5467
Nitzschia spp. 540 300 120 213 3451
Prorocentrum spp. 3220 5420 240 101 124
Cochlodinium polykikoides 120 150 543 11230 231
Unidentified 170 120 90 110 130

Table 2. Numbers of viable bacteria and C. polykrikoides killing bacteria in Masan bay from June to October

in 1996

(cells/md)

Killing microorganisms in the
seawater filterate (MPN")

Month Killing bacteria (A) ~(B)  Viable bacteria (CFU?)
<0.8 um (A) <02 um (B)

June 2.0X10? 0 2.0X10? 7.9X10*

July 9.1X 10 0 9.1X10? 47X10°

Aug. 1.8X10? 11X10 17X10? 6.5X 10

Sep. 49X10° 1.8X10 4.8X10° 1.9X10°

Oct. 20X 10? 0 20X 107 42X10°

‘MPN: Most probable number. *CFU: Colony forming unit.
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Table 3. Taxonomical characteristics of Micrococcus

sp. LG-1
Morphological and biochemical Composition of
characteristics fatty acids

Check items Results Name Percentage
Cell shape coccus 140 iso 199
Gram stain positive 140 328
Motility negative 150 iso ' 407
Catalase positive 150 anteiso 5598
Gl OF st dati 16:1 w7c alcohol 137
Se“‘f"_se, ) oxaaton 160 iso 44

nsiivity 0 SnSVE 16 glle 190
bacitracin (0.02U) ' 160 1167
Mannose negatve 170 anteiso 14%
Urease negative 181 ehc 034
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Fig. 2. Comparison of killing effect of Micrococcus
sp. LG-1 against C. polykrikoides by the ino-
culation time of killing bacteria at 20C.

@, in the lag stage; A, in the logarithmic
stage; l, control.
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Fig. 3. Microscopical observation on the killing pro-
cess of Micrococcus sp. LG-1 against C. poF
ykrikoides. Bars: 30 um. A: live fused cell, B,
C: deformed cell, D: bursted cell.
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Fig. 4. Killing effect of Micrococcus sp. LG-1 against
C. polykrikoides by the different cell densities
of added bacteria at 20C,

@, Initial bacterial densities of 10° cells/mé;
A, 10° cells/nf; ¥, 10° cells/ni; ¢, 10° ce-
lls/mé; W, control.
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Fig. 5. Effects of the different culture filtrate concen-

trations of Micrococcus sp. LG-1 against the
growth of C. polykrikoides.
@, Fitrates were added with the concentrations
of 1%; A, 25%; ¥, 5%; &, 10%; +, 20%;
%, 30%; M, control (addition of Psendomonas
sp. M-5 filtrate, final concentration: 30%).
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Table 4. Killing effects of Micrococcus sp. LG-1 on
the growth of 5 species of marine red tide

microalgae
Species Killing activity
Cochlodinium polykrikoides positive
Gymnodinium sanguineum negative
Prorocentrum micans negative
Alexandrium tamarense negative
Scrippsiella trochoidea negative
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