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The Role of Marine Bacteria in the Dinoflagellate Bloom
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To provide essential information of the role of marine bacteria on the dinoflagellate
blooms, distribution of marine bacterial flora and dinoflagellate species was investigated in
Chinhae Bay located in southern part of Korea from August 1989 to April 1990.

Two hundred and fifty one strains of marine bacteria were isolated from seawater samp-
les collected from the study area. Among them, Flavobacterium spp. and Acinetobacter spp.
were the most dominant in bacterial flora. Another 32 strains which comprised 13 percent
of total strains were Erythrobacter spp.. Based on the physiological character, Erythrobacter
spp. were identified as Erythrobacter longus, Erythrobacter sp.(J-2) and Erythrobacter sp.
J-8). ‘

From the phytoplanktonic community, fourteen genera and twenty nine taxa of dinofla-
gellate species were identified. Based on the spatio-temporal frequence and abundance Gy-
mnodinium sanguneum, Provocentrum micans and Prorvocentrum mintmum were the aestival
dominent species. However, Heterocapsa triquetra was appeared as predominant species in
April. Cell density of about 2,000 cells/ml was prevailed in the bloom of August, but it
developed into more intensive bloom of above 500 cells/m! in September. The water qua-
lity showed eutrophic or hypereutrophic condition, which was proved by high concentration
of dissolved inorganic nitrogen, ortho-phosphate and chemical oxygen demand. Oxygen de-
ficient water mass was found in the bottom overlying waters in August and September.

High relationship between abundant bacterial flora and persistent dinoflagellate blooms
in eutrophic condition would be approvable.
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Fig. 1. Map showing phtyoplankton and marine bact-

ria sampling stations in Chinhae Bay.
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Table 12 ZAM o] MEHES Jebd ZHeojth
28 AEKE 100% 2 AN 7352 TFAH
£ B Acinetobacter spp.”t 24.21%, Erythrobacter
sp.”} 17.86%, Flavobactrium spp.7} 1342%, E. coli
393% 9 Fo2 Ed FEHAL, dEdE Fave-
bactrium spp.”t 31.74%, Acinetobacter spp.7} 34.15
%, Erythrobacter sp.”7} 13.08%, Moraxella spp.7} 2.
74% 2 wo g EHAAT. 7HES Flavobactrium
spp.”t 37.74%, Acinetobacter spp.”} 34.15%, Eryth-
robacter longus?t 13.08%, Vibrio spp.”} 7.39% <o
2 XA, AL Acinetobacter spp.”}F 31.96
%, Pseudomonas spp.”} 16.89%, Flavobactrum spp.
7} 1644 %, Erythrobacter sp.7} 9.89% 2 ¢o 8 ¥
X3t k. 2ubol KA B Erythrobacter
sp. 53] KBS JeblE Enythrobacter sp.(J-8)
3} Erythrobacter sp.(J-2)7F A&l 1.69% <} 0.14%
7v &8 §3HAR, V&l Erthrobacter sp.(J-8)
0.68%, 7&° Erythrobacter sp.(J-2)7} 7.00% Fr}.

F a9 BHBRES B1TFE, B 57FF
Acinetobacter spp.”} 18€ 3, Erythrobacter sp.”} 13
ZF, AL 674 F % Flavobactrium spp.”t 267
&, Erythrobacter sp.7} 75, 7V&9l Flavobact-
rium spp.7t 20W 5, Erythrobacter sp. 7057} 597
F FAA EHHAJG. 28 AL 508FF
Acinetobacter spp.”t 1515, Erythrobacter sp.”} 57
o] XEHME) £t

Table 1. Percentage of bacterial flora in accordance

with season in Chinhae Bay, 1989~1990
(Seasons %)

Flora Spring Summer Autumn Winter
Acinetobacter spp. 2421 993 3415 3196
Erythrobacter sp. 1796 1056 1308 989
Flavobacterium spp. 1342 4116 3774 1644
E. coli 393 2720 082 502
Pseudomonas spp. 380 38 011 1689
Vibrio spp. 376 073 739 502
Yeast spp. 364 278 077 199
Fungi(mold) 282 017 046
Erythrobacter sp.(J-2) 041 014 068  7.00
Erythrobacter sp.(J-8) 1.69
Micrococcus spp. 245
Moraxella spp. 143 0.50 2.74 213
Proteus spp. 015 098

unidentified 2217 - 128 1.37 320

W FREM XARHMES Enythrobacter sp.2]
24 55 893 32 Table 29} 2}, Enythro-
bacterZ A, B, C Type2.E Yol v AEF A
3 A B, C EF doln £54E 7HAH Gram
&4 Colony¥ Aol Al Orange, Pink, Red® 442 &
A< vehiA. Phosphate®} Tween 80L& B
Type& 4ot A, C Typed dAHoz 5AE
HoF:o
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gz gdol 18%, 9¥ 19%, 1049 163, 282
494 7F ol ATt
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mnodinium  sanguineum ©} AA T, BILE (st 1) FH
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HolEe G sanguineum ol A ZE FHAAM
8¥nt F73l9 3L, Provocentrum micansSt P. mi-
mimumE ThF 295U 1099 997 o
G. sanguineum®] A3 $HFIUL, 19 Cera-
tium fusus?t 3F%F YEbE T €9 49 O
¥o AAANM Heterocapsa triquetra?t $2E& 33}
dov, 1 o2 Gymnodinium fissum©) ATk,
58] 993 4¥elc Mkt RET S99 Alevan-
drium sp7t EH3AH

¥ ¥ P9 WslE BY Fig 29 #o] 8ol
T 229~5,921 cells/mlZ A St1, 2, 3, 531 HIET
EHEAAE 1,000 cells/ml ooz HKpdd
£ velth 9¥dle HBLEEE 528~16,207 ce-
s/ml, BT 4,609 cells/ml =~ EFBIEMS st.8,
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Fig. 2. Spatio-temporal variations of dinoflagellate cell
numbers in Chinhae Bay in 1989~1990.
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Fig. 3. Spatio-temporal variations of COD, DIP and DIN
in the surface water of Chinhae Bay in 1989~
1990.
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JeAt %(1984) 2 CO,9 H.SF 73 hEEol &
R MEol £FI D Bz on Udstd W
FH8t Fifs, RERSTOE BandE: AT
AT oleld AL KLYl NFer w4
3te] HEEAIA B ol Holdw KA ME 0
FEHo2 Kfa Te FKEATS e HAes
A FREEL oY HEERA o F8%
AEg ¥ Zlog Ay = EF AR}
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o (Matsuda et al, 1975; 4, 1983) J &K M
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= A E3 Fa3ttn WZEo) Shiba and Shi-
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o}, Table 2°1A12} Zo] A Type%! Orange® co-
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FH92rt, B Type©ltt C Types Pink9t Red? co-
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Table 2. Brief characteristics of the Erythrobacter spp.

Items AP B? c?
Form Rod Rod Rod
Gram —- - -
Motility + + +
Color Orange Pink Red
Oxidase + + +
Catalase + + +
Phosphatase + - +
Tween 80 + - +
Glucose + + +
Biotine + + +
Gelatin + + +

1): Erytorobacter longus

2): Erythrobacter sp.(J-2)

3): Erythrobacter sp.(J-8)
Type2 BF @) Astol M Kl (aggeregate) S
Z FAAD olE AL AFo| Detritusdll
23" Felv) B (aggregate) 2 ARZEFU 58
planktonel]l F.A=o] HolAH S s} %= . 4
5 (1988) = Tigriopus japonicus?) EE planktono]
HolE §A3y] 93t 2} stageF =, = Nauplius,
Copepodite”] 2 7182 fFATE T35 2
o sl (aggregate) & 2 B A= Acinetobacter sp.
(AG-3)7F & EA ¥ Bastgrh oo
M- AxE dodl: mph ERaEY ¥
722l Bt ERAESY Fo3 Yoz olgEHE
BA OHAA 9% nAdsLe gl

olde] Az EBEv dF EEHRES Jdgu
© EHEA £ 20T oA A EA e fEHilE
EHF o K@t wd SEIRT opJE} &
BEBFAKEE HEE migRds dd d23
of WA H},

web A BEEMESY 95 sl &% U iE
TREHEY T3S BEEFAMV H8%RKBRA
M= FEEETS @8 A% 23 a9 7E
oy, 1#ng FF EH BEEEAEY 3E
DS AT WM Y] MR
o vAe ®E S, ZHRBES sigwmsEey
Amino Acid$9 FE71H oSy BFEEEHY
W ERE 9 ERBG B3 A7) oS "ol
Fsfojord Zojth

® #9
MOl KRB A8 nXe 48 ¢
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7] 98k, dAarH ez st £ E sk

S DEERESH SO AEERE
ZA% dae d&3 2.

SEERES BEKBT 25182 Flavobacte-
rium spp.7t 26Wi¥k, Acinetobacter spp.7} 18BERLS
onm EhfEe Addz gaA JeEgyg, §9H
B2 oF 13% < 328H7H R len, of
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