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Distribution of Microorganisms in the Marine Ranching
Ground of Tongyong Coastal Waters
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1Korea Ocean Research & Development, Ansan 425-170, Korea

Abstract - Surface and bottom water samples were collected from 10 stations located in the
coastal area of Tongyong in April, August and October 2000. Distribution of heterotrophic bac-
teria, coliform bacteria and fungi in the sea water samples was investigated by measuring the co-
rresponding viable cell number according to the plate counting method. Heterotrophic bacteria in
the surface water counted 3.1x 102~4.0x 103 c¢fu ml-?, 2.7x103~1.2%x 105 cfu ml-! and 1.3 x
102~ 7.2 x 102 cfu ml-! in April, August and October, respectively. The cell number of coliform bac-
teria in the surface water amounted to 0~ 1.5 x 10! ¢fu ml-?, 3.5 x 101~5.2 x 103 cfu ml-! and 0~
1.8 x 102 cfu ml-! in April, August and October, respectively. As for fungi, the cell number in the
surface water was 0~ 3.0 x 10! propagules ml-1, 3.0 x 101~ 8.0 x 10! propagules ml-! and 0~2.2 x
10! propagules ml-! in April, August and October respectively. The surface water samples from
the station 3 in August were added with feed stuffs for fish as much as 0.01gl™1,0.1gl-1 and 1gi-!
and cultured at 5°C, 15°C, 25°C and 35°C. Microbial cells were not isolated at all when the cul-
turing temperature was 5°C. However, the microbial cell number increased significantly in all the
surface water samples containing 1 gl-! of the feed stuffs when cultured at 15°C, 25°C and 35°C.
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Fig. 1. A map showing the sampling stations in the mar-
ine ranching ground of Tongyong coastal waters.
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Table 1. Selective media for isolation of marine micro-
organisms

Selective media Isolated microorganism

Seawater nutrient agar

(Kim and Lee 1998) Heterotrophic bacteria

Bacto MacConkey agar

(Difeo) Coliform bacteria
Czapek yeast extract agar

(Difco) Fungi
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Fig. 2. Number of heterotrophic bacteria isolated from
marine surface water of Tongyong.
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Fig. 8. Number of heterotrophic bacteria isolated from
marine bottom water of Tongyong.
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Fig. 4. Number of coliform bacteria isolated from marine
surface water of Tongyong.

5

. April
EEEE August

~ MR October

T 4

g

g

- 3

T

D

=]

E

2 2

% g

o

= :

2 ] ;

: ;

Station

Fig. 5. Number of coliform bacteria isolated from marine
bottom water of Tongyong.
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Fig. 6. Number of fungi isolated from marine surface wa-

ter of Tongyong.
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Fig. 7. Number of fungi isolated from marine bottom wa-
ter of Tongyong.
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Fig. 8. Number of heterotrophic bacteria as a fun-ction of
concentration of feedstuff for fish.
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centration of feedstuff for figh.
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Fig. 10. Number of fungi as a function of concentration of
feedstuff for fish.

2 d7dME 59 449 seE AL FH 7))
gleH o= Z47t 0.01gl°L,0.1gl7, 1gl 18] =2 ofF
o WolAbng Wskel FRe A olAEZR 24
o A Wstshex) AYY Ashe Figs 8~ 104 1}
episich HojAla g »= Ha HAVEE ¥ 5°C, 15°C,
25°C 9 35°CellA 747t wkA] ¥ F55 &4 A
3} 5°CollM e F&HAFE, HAFZALE, 7F EF
Hojata] =l Adglel FHEEHA &t 15°C,
25°C 2 35°CollA] wekAFE S 1gll 5= 2o
AtaE A7E e RE FA4E el U8
Aot 7Y A5 HelAlmng HrIsA] 42 control}
23 & | oF 7l sirtel FUMSIA A, A AR
Z&odFAEY A oF 27t Fobs A

H) 522 FAME A 2o YA
AFE H9 HAE 2o zel7t AlFe] Bzl o
g nAA e gorvz gl A58 | ATt F
A3 A5 A4E FR1E =9 3Vl 71
e ez RAY AREAY F=rl FUlkEtEE
A4t ZA At god LHEH F2 §7
Az FAHEAGT & $ SI9 3T o] 1998). weEtA
g9l & Adee] ARRAE g5 sk B4
A TR gERTGS B £ U 718 F
e B ngE Al vl Z d3FE w7 AE
o)l (Riemann et al. 2000) v} E2] 42} n|YE At
FAMAE AR 4+ ome e o el &

AEe AHeSE AL oo AdAd nlAE dRe
A3 2AF F Al ofo} Griz Bekech

= I -2

200041 4¥HE 104702 F 330 ZA ¥4 @
e 1070 A B35 Aol Fgod A, o
A, 7 ARE EEE AR E 2AP)
ZF AES e sz SHHAT £
oM 72 JE2olla] 4Y 3.1%x102~4.0X 102 cfu ml-?,
8% 2.7x103~1.2x10°cfuml?, 10 1.3x102~7.2X%
102 cfu ml'2 ZAME T, JAFZHF-E B3Pl A
44 0~1.5x10cfu ml?, 84 3.5x101~5.2% 103 cfu
mll, 108 0~1.8x10%2cfu ml 12 Jepdo} #F= %
2404 49 0~3.0x 10! propagules ml-!, 8¢ 3.0x
101~ 8.0 X 10! propagules ml~1, 104 0~2.2 X 10! propa-
gules ml"'2 ZAE<gich 3 8€9] A 3 Z4rd
o F-2] HolAlEE 0.01gl71,0.1gl,1gl1e) =2 A
7¥8ted 5°C, 15°C, 25°C 2 35°Col|A] vk & m|AJE
ol AdeE AT A wik2ert 5°CY de o™
2579 vAE=E A YA g@eH, 15°C, 25°C
2 35°Cell A ekt A9 25 1gl719] Ho| o]
A 7P A s Ao F7HE 2.

ool

ol_g

[

8

Ho

A, 2R, 4% 1989, 245 F AN A
T AA BAF] Bx. v 533)#]. 27:130-138.

A4, 01713, 1998. s Fu| Y& FH7) %, M.

Bianchi MAG and AJM Bianchi. 1982. Statistical sampling
of bacterial strains and its use in bacterial diversity
measurement. Microbiol. Ecol. 8:61-69.

Bolter M. 1982. Submodels of a brackish water environ-
ment : II. Remineralization rates of carbohydrates and
oxygen consumption by pelagic microheterotrophs.
Mar. Ecol. 3:233-241.

Cappuccino JG and N Sherman. 1987. Microbiology a
laboratory manual. 2nd ed. The Benjamin/Cummings
publishing company, INC.

Carlson CA and HW Ducklow. 1996. Growth of bacterio-
plankton and consumption of dissolved organic carbon
in the Sargasso Sea. Aquat. Microbiol. Ecol. 10:69-85.

Chrzanowski TH, RD Crotty and GJ Hubbard. 1988. Sea-
sonal variation in cell volume of epilimnetic bacteria.
Microbiol. Ecol. 16:155-163.

Harvey RW. 1987. A fluorochrome-staining technique for
counting bacteria in saline, organically enriched, alka-



Microbial flora in Tongyong 409

line lakes. Limnol. Oceanogr. 32:993-995.

Hutchlins DA, VM Franck, MA Breziuski and KW Brul-
and. 1999. Inducing phytoplankon iron limitation in
iron-deplete coastal waters with a strong cheiating lig-
and. Limnol. Oceanogr. 44:1009-1018.

Keller AA. 1989. Modelling the effects of temperature, light
and nutrients on primary productivity : An empirical
and a mechanistic approach compared. Limnol. Ocea-
nogr. 34:82-95.

Kirchman DL and JH Rich. 1997. Regulation of bacterial
growth by dissolved organic carbon and temperature in
the Equatorial Pacific Ocean. Microbiol. Ecol. 33:11-
20.

Kohlmeyer J. 1983. Geography of marine fungi. Australian
Journal of Botany, Supplement Series. 10:67-76.

Proctor LM and JA Fuhrman. 1990. Viral mortality of ma-
rine bacteria and cyanobacteria. Nature. 343:60-62.

Riemann L, GF Steward and F Azam. 2000. Dynamics of
bacterial community composition and activity during a

mesocosm diaton bloom. Appl. Environ. Microbiol. 66:
578-587.

Sherr E and B Sherr. 1988. Role of microbes in pelagic food
webs : A revised concept. Limnol. Oceanogr. 33:1225-
1227.

Simidu U, WJ Lee and K Kogure. 1983. Comparison of dif-
ferent techniques for determining plate counts of mar-
ine bacteria. Bulletin of the Japanese Society of Scien-
tific Fisheries. 49:1199-1203.

Thingstad TF, A Hagstrom and F Rassoulzadegan. 1997.
Accumulation of degradable DOC in surface waters: is
it caused by a malfunctioning microbial loop? Limnol.
Oceanogr. 42:398-404.

Vaatanen P and J Sundquist. 1977. Microbial cellulolytic
activity of the brackish water in the Tvarminne area,
northern Baltic Sea. Int. Revue. Ges. Hydrobiol. 62:
797-804.

(Received 17 November 2000, accepted 4 December 2000)



