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Interrelation Between Water Quality and Community Structure
of Phytoplankton around the Season of Red Tide Outbreak
off the Coast of Tongyeong Area, 2002

Yang Soon KANG*, Jung No KwON, Jae Kyoung SHON, S. Jin HONG and Jai Yul KONG'
Aquaculture and Environment Institute, NFRDI, Tongyeong 650-943, Korea
"Faculty of Food Science and Biotechnology, Pukyung National University, Busan 608-737, Korea

To understand interrelations between water quality and community structure of phytoplankton around the
season of red tide outbreak, field surveys were conducted 10 times off the coast of Tongyeong from July
to September in 2002. Because of heavy rain for 10 days, environmental conditions were changed and
differed from the previous year, sustaining high nutrients and low salinity. During the surveyed period
48 species of 29 genera of phytoplankton were identified, and diatom and dinoflagellate was 51.8% and
38.0%, respectively. At the time of bloom, cell counts of C. polykrikoides were outstanding but the number
of species remarkably decreased. There were striking differences in dominant species among research stations
before the bloom. Diatoms were the most dominant group in the whole study area in that period. Diversity
and evenness index were highest just before outbreak of the red tides (2 Aug, 2002). During the bloom
(4 Aug.), it decreased to the lowest value and then began to increase slowly. The result of PCA on water
quality vs phytoplankton biomass showed that the land loads of nutrient may be the main cause of summer
rally of phytoplankton biomass.

Key words: Cochlodinium polykrikoides, Diversity and evenness index, Tongyeong, PCA

M = e AL HAFAT} (Kim, 1988; Park et al., 1988; Jung et

Eolddele duol Moz O EaA Sejsfolr, YEe  al, 1999 Lim et al, 2002). 2} BFAL T8 FEAt
sz oz Hojglon sjotdo) BHoln 71 glopas A BAEE AL dFdl g FUAA AA EAAA] Sl
ForS o] 2} W3 42410] 10m 1Eke) Fo] By, sjze.  tEiA A 7R F5S & ¥ A e A F Qo
2 Z4E QojRE AP EXog s o] e vk, ES C polykrikoides A= vttt & Y, B4 54
rfso] e JEFF FFol FRIEE Sk ol osf AH A&S sta 7] WiEel Az M7 AS
21Eogo] FREIC} (Park et al, 2000). ZLEfuh TA] B 2k oaf3}r] Ha AlEEFEIAE wTRY £, 84 #Ha
dol FAS AL laled dAgle] LEH I glon, 53 & Aret= Aol 83810t (Smayda, 1978; Lim et al, 2002),
FTEAGLS dAAo] A=A "REH UL, FA7Y8H 2 d7e 20029 F@FWa AN Cochlodinium poly-
A FAF AA ] o] 7FEE A AT (Moon et al., krikoides 222X AF o) =234 ANESGFIAEL ZA

1992; Lee et al., 1994; Park et al, 2000). ]2 28] 27} 3 By= zAgtozy Azudy) gz 840018 71
o] dA SR Jlom, G del A ALAQ] dFEE Y3 1At a9k

At
siutet -Evtete] Avs AHE Y3l AT C poly- e Y gy
krikoides AZ+= 1982 H 2= 9 E olg 1995 =2 -
=

HAZE do7l o]F FARE Al7le BEE WHAISIC) (Kim et
al., 2001). C. polykrikoides@ Z2] WA o] thal 2 AF
2 B3 St AE Udas FdsidelA 4] 2ald

EFaE oASYS €71 fsko
20029 C. polykrikoides | =AY E FZ3lo 791y
947A 670 ZAFEHS AAste] 10We] EFERALE 4N

. o e A} (Fig. 1).
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Fig. 1. A map of Tongyeong, Korea, showing location of
sampling stations in 2002.
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MAF F 3 A o)l A 20% o 283} To2 5
L TRAEAE g1 F O (divessity) W dE R
(evenness)©= Z+Zt Shannon-Wiener index (Shannon and Wiener,
1963), Pielou index (Pielou, 1966)= Al4tstH il oluf HH-&
4R AVAT AT EFaEY F242 2
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AEQ B JFE v|x= FH 2L ety ¢t
FHE, dEyolAld, AL 4, HEE
FAEMNAT T 7 29EY HBAFHZ (Correlation
matrix)E ©]&3te] FAHEEA (Principal Component An-
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Fig. 2. Seasonal variation of precipitation and thyphoon at
Tongyeong, 2002 (Solid circles are survey date).
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Fig. 3. Seasonal variation of Cochlodinium cell density in
the season of red tide outbreak off the coast of Tongyeong,
2002 (solid line: cell density, dotted line: precipitation).
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Fig. 4. Mean value of water temperature, salinity and dissolved
oxygen in the coastal waters off Tongyeong, 2002 (@: surface
layer, O: middle layer, A: bottom layer).
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Fig. 5. Mean value of ammonia, nitrate and phosphate
concentration in the coastal waters off Tongyeong, 2002 (@:
surface layer, O: middle layer, A: bottom layer).
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Fig. 7. Abundance of phytoplankton taxa appeared in the
coastal waters off Tongyeong, 2002.
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R ZAPHAANA C polykrikoides?t EH Ao, A5
NN A dlexandrium spp.7}F 83, ThE JHERZFE
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spp.© AHAEE 0-100%, Nitzschia spp. 0.98-65.6%, Skeleto-
nema costatum, 0-57.9% $-H43}H3L C. polykrikoides= 70
we} 0-100%= SR C polykrikoides BZLA 7%
o= 272l Chaetoceros spp., Nitzschia spp., Skeletonema
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Table 1. The dominant species of phytoplankton in the coastal
waters off Tongyeong from July to September, 2002

Date Dominant species D:;rtrix;ng’zc):e

2 July Chaetoceros spp. 41.2-87.2
Skeletonema costatum 10.1-23.5

29 July Chaetoceros spp. 20.7-70.5
Skeletonema costatum 243.6-43.7

Chaetoceros spp. 0-82.7

31 July Coscinodiscus spp. 0-31_ 6
Skeletonema costatum 0-54.0
Thalassionema nitzschioides 0-33.3

Chaetoceros spp. 14.0-85.7

2 August Navicula spp. 0-22.2
Skeletonema costatum 0-62.8

Chaetoceros spp. 0-81.3
Coscinodiscus spp. 0-60.0

3 August Leptocylindrus spp. 0-22.2
Skeletonema costatum 0-24.5

Cochlodinium polykrikoides 0-72.7

Chaetoceros spp. 0.6-98.3

4 August Skeletonema costatum 0-97.8
Chaetoceros spp. 0-100.0
Leptocylindrus spp. 0-42.9

5 August Skeletonema costatum 0-32.4
Cochlodinium polykrikoides 0-100.0

Chaetoceros spp. 0-33.3

14 August Skeletongma costatum 0.3-46.7
Alexandrium spp. 0.2-50.0

Cochlodinium polykrikoides 0-99.2

Chaetoceros spp. 1.1-26.6

Nitzschia spp. 0-32.8

29 August Skeletonema costatum 0-29.4
Cochlodinium polykrikoides 0-95.2

Chaetoceros spp. 2.4-57.3

Nitzschia spp. 1.0-65.6

18 September Skeletonema costatum 0-57.9
Cochlodinium polykrikoides 0-77.6
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