ISSN 1226-9999 (print)
ISSN 2287-7851 (online)

Korean J. Environ. Biol. 35(4) : 492~500(2017) https://doi.org/10.11626/KJEB.2017.35.4.492

(Original article)

e
o
:?1=|’
At
oX,
re
-
21
o
o
o
=
_|10L1
kl
o2
i
o
i)
Lo
_\?_l‘

e oFatetr) &

Seasonal Variation of Primary Producer Phytoplankton
Community in the Vicinity of the Oyster Farming Area
between Tongyeong-Saryang Island

Young Kyun Lim'? and Seung Ho Baek'*

'South Sea Research Institute, KIOST, Geoje 53201, Republic of Korea
2Department of Oceanography and Ocean Environmental Sciences, Chungnam National University,
Dacejon 34134, Republic of Korea

Abstract - The purpose of this study was to investigate the seasonal distribution of phytoplankton
as prey for oysters and to characterize the environmental factors controlling their abundance
from June 2016 to May 2017, in the northeast coast between Tongyeong and Saryang Island,
particularly for the oyster farming area. During the survey period, water temperature changed
from 7.54°C in February to 29.5°C in August. The abnormal high temperature persisted during
one month in August. Salinity was low due to summer rainfall and typhoon. The lowest level
was 30.68 psu in September, and it peaked at 34.24 psu in May. The dissolved oxygen (DO)
concentration ranged from 6.0-9.45 mg L_], and the DO concentration in the surface layer was
like that in the bottom layers. The seasonal trends of pH were also like those of DO. The pH
ranged from 7.91 to 8.50. Nitrate with nitrite, phosphate, and silicate concentrations ranged from
0.14 pM to 7.66 pM, from 0.01 uM to 4.16 nM, and from 0.27 uM to 20.33 uM, respectively. The
concentration of chlorophyll a (Chl. a) ranged from 0.37 ng L™ to 2.44 ug L™ in the surface layer.
The annual average concentration was 1.26 ug L™". The annual mean phytoplankton community
comprised Bacillariophyta (69 %), Dinophyta (17%), and Cryptophyta (10%), respectively.
Dinoflagellate Prorocentrum donghaiense in June was the most dominant at 90% . In the summer,
diatom Chaetoceros decipiens, Rhizosolenia setigera and Pseudo-nitzschia delicatissima were
dominant. These species shifted to diatom Chaetoceros spp. and Crytophyta species in autumn. In
the winter, high densities of Skelefonema spp. and Eucampia zodiacus were maintained. Therefore,
the researchers thought that the annual mean Chl. a concentration was relatively lower to sustain
oyster feeding, implying that the prey organism (i.e., phytoplankton) was greatly controlled by
continuous filter feeding behavior of oyster in the vicinity area of the oyster culture farm.
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EFAEY Ho|7t Ha, £ IR = vrE ot oste] Zaf
Eo] AFo g et olgt AEEHIEY dEFS
S8, QR B AR, QUAR ST S BULA B
7AaQy gEo, AETHE 2 F B, AE 92
o ¢J3ste] A ¥t} (Huang and Q1 1997; Baek et al. 2007).
o|¢} Zro] RAESHY g el A BESH AR
of &jsto] 7+ oA AEEFIEY YA YA o] 44
Ht}h(Thompson et al. 2008; Guinder et al. 2013). &3], A|7t
2 B2l vje S Q3 Aro] Az Wt
si7] uhiol 3 Aol Flolehs ABERAES] BEY
Q TYTRY ALY REE PalE AL T e A
A 2 AR AdFE VT 4 e 24T AR
7F 8 & Qo S uEtel Zo] 441 o] FEg s
A AEEHIE w2 AEHY F¥ E 2H5 ) et
A 29 Wol@Ao] Bespl ehdeh. B 54 A7)
2un 22 5200 BRI IS Yol 4 Yo
o, B2 ojH F& S ol F9 FAATA A
$AE AT S+ o % MAFE FASHA "ot olet &
o] £EA 99 A el HItel A 28 BEY BE
2] A ojof &sto] 2]1733'] T O 9 Aol dio] ¥hE
Ht}h(Thompson et al. 2008; Baek et al. 2015).
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2, A AEEHIEY €S SHSA. of2d,
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St AL FYol A FFFE HALR L3, A

=AL
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Fig. 1. Map of the study area and the sampling stations (Stn. M) in
the Tongyeong-Saryang Island (Is.), Korea.
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S s 24 A7A] —20°ColM PE/d BT B
AEEFIAE T2 dEF £48 Y5t @ Al
A 500 mLe] ¥3FE Lugol’s solution (Sournia 1978)< 9|
g3l HFFE 3%2 DAL, AFANA 500 mL Al
22 50mLE H2AZ

AN W5 BEgt ATLXE 90% oM Eol Y
Aol A 24Xt FoF MAE FE3 T FFSA7] (Turner
BioSystems, Sunnyvale, CA, USA)E ©]&3}9] Chl. a %=
E 251 gth(Parsons e al. 1984). T3t AHA A ZF A
71 JsEAE ANEE gdx7A ettty U &
AL Pt opAA T FA 4 (NO2, NOs-N), ¢l
A (PO4-P), TH4AHE (Si0y), FEUY oM A4 (NH-N)E
Parsons et al. (1984)9] Ao wetx JdAdYg A&
4]7] (Autoanalyzer QuikChem 8000; Lachat Instruments,
Loveland, CO, USA)E o|&st] B4t aL, 2+2ke] Jof
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o]-g-sto] HAs}

Japanhemical Industries, Osaka, Japan)<
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scaling (MDS)E4-& 33} t} (Clarke and Warwick

2001).
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Fig. 2. Changes in the vertical distribution of temperature (A), salinity (B), and fluorescence value (C) from June 2016 to May 2017 in the

Station M.

CTDE o|&ste] &% F3aS 5l AU A&
EF3E0] AAH J=AE HAFOoRN AEEFIE
AE2F S A9 + Aok 2 A 7|17 B 332 A
HhR o2 2016W 799 2~3 m $AldE A BEEYD,
20179 490l 4~5m3Fol A T A (Fig. 2C). £3] 3~5
pg L Fghe AR B4 A0l B Aol
UASHA Yehte AS ohelstgint. Bhd, 893t odxt g
A 1283 3ol A FFollA W FFRE 715 AH

2. AA3 pH¢} D09 W3

S22 FEE BST AFo|A 525~9.8mgL ¢
M2 Ve, 259 FE=7t #30f vle] A os @
Al Yebt e (Fig. 3A), $AHCZ {93 2fo]E Byt
(p<0.05). E3F FZ4=9] pHE 7.95~859] H9|2 Vb
I, AF5] pHE 791~839] HR EZT} AF9 Ao
7t 2 AolE UEtlAl AR BE A} A7]OA BF
o] AR ¥ FhE BATH(Fig. 3B). FEUHLY] HEE

AdH st mets e 3 gon, 53] 20
Lol 6¥HE 9¥97tAE 7.78 mgL'o)A] 6.00 mg L™
B SR, 20] FHAF WolA = 1097 2447t
Z7lste] 29 98 mgL ™' 2 RA} 7|7 F H 1A 2L
FEE 7155 230 HlE] AFY 0] ZFolE &
Tt 293 39S A Qg 2AF A7 oA AF9] SEAL
7b B30l v3) A FEE AT ©]& Pomeroy et al.(2006)
oAA AFe A} Zol, 23} 22 Azt wjdEo] A
ol A7, f7180] Ball=e FAA §E34L7F &
mxo] yehd Az o B3 ¥35E 7)ot 4
SRS B d7] Y ATt g o2 SEe A
I} A, A ESFHIES FFAEE B Atart BT o
2ol 5 §&8449] FR7t AFET A Yehd Aoz
Atagch @3] AEA pHeEE S840} FARE 43
< Bgon, BE AR A7]oA FFAA AF Bl A
A2 F& pHEE 2 AL Lee er al. (2006) 4 2
F7F HFFAsH =Y s COE &45to] itse
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Fig. 3. Changes in the pH (A), DO (B) from June 2016 to May
2017 in the Station M. White and black bars are values
from surface and bottom, respectively.
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Fig. 4. Changes in nitrate + nitrite (A), ammonium (B), phosphate

(C), silicate (D) from June 2016 to May 2017 in the Station

M. White and black bars are values from surface and bot-
tom, respectively.
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g A9 7&"% ste] AEZFIE JYARE FH}
A BET = Y= ATA Af7t Qo) A W FFAF
7k =4 v?qﬂ g, 1090l HESA ¥ 2~3FE A3
stof oA W FFARE GrE 228 2 & 5 Ak
129‘_;-]_—& 07 mme W& Ao Frosro y2agA|ut, T4
5 Eo] Utk 3T AFoA FAR FEH v
£ 712319k 295 39l 15mm AFY] FoFos &
4719 G ol A FUEHUL, FHE F2F Eucampia

zodiacus®) N 21 (1.89%x 10 cell L) 0.2 Fokgo] i

& o]&Hol obAAE + AAE Y FE7F027uM o|FtE W
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Fig. S. Accumulated precipitation over 15 days before each survey

from June 2016 to May 2017 in Tongyeong. N.D. means no
data.

JFARY B W et 42EY
& a4z sheks sl

4.Chl.a =9 AEZHIEY AE

)

wa}

2016~2017TAE ZA} A]7]9] Chl. a FEE EZ]A]
037~244 gL' WO 6¥o] 7} &9k, 4] 713+
WA BT (Fig. 6). 53] 797} 8Y, 34, 449,549
Chl. a 5T+ F3ET AFA A &4 7125
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Fig. 6. Changes in the chlorophyll a concentration and phytoplankton abundance from June 2016 to May 2017 in the Station M. Black and
white bars are values from surface and bottom chlorophyll a concentration, respectively. White dot is phytoplankton abundance.
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Fig. 7. Changes in the phytoplankton composition ratio from June 2016 to May 2017 in the Station M.

of HAHOR ke PUE uAh AREIALE T [
FEoR HA% Aah 34 JdFT AT Lol 6ol o °
HRZF P donghaiense7} 90%= =-AstAtt. 792 F S 20 !
2% Chaetoceros decipiens?}, 882 Rhizosolenia setigera g ZZ
@} Pseudo-nitzschia delicatissimaZ} Z+Z¢ 2435} 0¥ (% 80
= N&HOF P delicatissima?} 3.8x10%cell L& &= 100 . S P
A FAE R, 108o]l= Fo] Hol= o] Chaetoceros spp.7} M e Ve My WY 0w VMo
54x10%cell L"'2 AH o2 =4 BHEYTH 54 12€ (B) B o
o= Skeletonema spp.7F 48 x10% cell L' &2, 297} 39
Eucampia zodiacus7} Y7} 6.0 10* cellL™'9} 4.0 x 10° cell
L2 24 2614 £ 98-S nolt olF 430] A o
2 P4 = 490l P delicatissima7t 53x 10" cell L™ 2 otz — <~ i
Uehd i, 590 Skeletonema spp.7t 19x10% cell L' & = dfj;f;:s (ﬂug'ﬁfﬂ"ﬁ.m
o H4g B ARFH o2 20169 ZAP)A 649 gER DR
2% £ olF, 78R FERIF SR, Azte] F3 L
o uet Fol ARA LT HolHe FAHS AT 2016 Y
dol SojHom sl 9 FHolH s A% ot
A& Cochlodinium polykrikodes® -2 2 E R 9ktet. Stress 0.1
ALE AEEFIE Aol wE 2HFEY A= Fig. 8. Joint plots of sites association analyses obtained by cluster
= golslr] 93 Cluster B4 1 MDS 5413t A= Fig. 8 (A) and m'ultidimensional scaling (MDS) orflination analy-
_ _ ses (B), using a data set of the surface species abundances
of Yehtt. FHEZRF P. donghaiense7t 5933 64 during the study period in the Station M (Each dashed circle
L = FolE HYa, Auld oz 49 59, 8¥9,9¥€9 &4 represents a similarity of dominant species).
o} Ao A EEFIES FHO| C. pseudocurvisetus} P.
delicatessima £, 29,39, 1289] ZA9 B4 18 2T AT 2| E. odiacus?t AR 2AZAE AR 3
2 E. zodiacus®}; Skeletonema spp.2] $8E0 2 Fol= 7 Q3 A2 FotEQltt F2F E. zodiacus= HA| A AL
& Sttt AnHoz 42EgaEY $1FL AY 2 F8sH: WAAR F (cosmopolitan specics) 0.2 214/
2 wsto] Mg #Fage) W3t 540 Fag aclew Ak, 2ol A= ALY EA AL e sHlA 7]
H4E Aoz puEt 5o, 240 5 BE A% 5 shasdoz S guAe s Ao JeA Yk

o

P

T
= OfAS B o, o]of w2 L Fo] o]t} (Baek et al. 2015). A/EWT 3] 2] Harima-Nada®]
TEEE EAS gttt ok d, 293 399l FAE Ae Agaog Fe 429 10~15°CY T4 2 &4

7b 60% FELR ThE AL AIZIEY #AL, ol oAl o AA s oks 99 237F 3em (Nishikawa er al.
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2007), T3t Ito er al. (2013)= 243 297} 399 A4
A A= FFY] 7kt HEo] U= AZFY] F7h= E.
zodiacus S48 ¥opd Qg gty B sttt A
oz X ALK E. zodiacus?t NFZA817] A2HeE 295
B 3¥el= FF I 4= AR S Fa% 9
HE Ao, FH 2 JA| 75~11.1°Co HYZ A%
at7)o XA 2R 2§t A-S Aot
SeuEte] F kAl e AolA 242t 3,553 haot
| W3] 793%E AA|gE
£3], 59 FH oM AafntGe., Y20, AT, 1
b, AR = 7hefet AR, AR R 9 4 At
A 2 =R $314] Z& FASHL UTH(NIFS 2012).
Kobayashi (1997)2} Nakamura and Kerciku (2000)2] ® 31
o oJstd, F4l =9 4T} HAls 2, 4, Ho] HE
7t 4% aoR Zg3th. F 4514 FA ZE A
A (NIFS 2012)¢] Batof| w2, A7 7] 242 213
T A 179gCm yr ' 2 YEPGT, SIS 189gCm”™
yi ' 2 Yeth §3], o4 sletel A Azt 7] 24k
©] 334gCm”yr ' 2 59 FHol F FaHrr} of 26 3
T EA Jebgt olek o] B9 FHY & FAH T
oA 7|4 o] WA YEhd AL & FAFo] 3] U
A=ol glof, I Aatgo] dAsHA Aoj=la k= A
S A = gtk GEA(Chl. 0)9] =5 v s, Js|
ota} FAbgtol A ABFS 2H2 1.58 pg LB 170 pg LR
HEQTH(NIFS 2012). & A 39 §F AFRFE A
s gollAe ABF Chl. a7t 126 pg L' 2 Asutat gHabgt
Hrp WA 3EEQI 2 AT oA Chl.a 552 ot
£ g3t vjwste] G2 A 9] AWE FEaEH, o2
9 F9 9Eh g Aol WA UErd 7ol
Ethols £ A PO A& 7HesHA 2 A T ¢
£ 3L S 48 2359 7He S AARE £ 4
AR 99 B8 BUtelr] YA 29 9
FAES AEF U3 B, FEEHA
o] o] AATAA | gt FFAQA A7t
th. £3] 59-AgE FH 4
P e S 9AFH o2 2HE5E
AalA Fag FeA o]
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SpHRAL, Ao Aol ALHUY. 22 s A
AT "I FF2E 31psu AFE WA FHEHIUL,
HA A= 9¥of 30.68 psuZ, FIX|E= 59 3424 psuZ T
2Tk pHE EZ)A 7.95~8.502, 252 791~83H
o 23 B4 BAHYOR, §EAAL pHet SAA E
ZoH 60~945mgL™' 2 EA Uegi, A& AE 317

o 525mgL™'e AFEE WA B 2 + oA
AL 0.14 pMo A 7.66 YMZ, JAHEL 0.01 pMoJA] 4.16
UME, 7AFE L 027 uMo A 20.33 uMZ ZHZE W slsl STt
2 Chl.a 55E 037pgL'ollA] 244 ug L™'2 W3}sl9
I, ABF 126 gL' 2 BREL AESLIE ZHS
AR F2F7F 69%=2 M =3, o R StHERF

17%, SHRZZ 10% &2 2 Yehyth 640 otdr
2% P. donghaiense7} 90% 2 =939, 79 427
Chaetoceros decipiens7} $-A3FRth. 3FA| 9= Rhizosolenia
setigera®} Pseudo-nitzchia delicatissima7} %7 WEREIL,
FA N E Chaetoceros spp.&t &7 2L IF0] FA4
o2 7ttt FAol= Skeletonema spp.2¢ Eucampia
codiaeus?t £& AES ZASAT. ARHOR B FAA
Z s gollA Aol BAG] Chl.a =7} 25ugL” ©]
a2 Uehga, dBdo] 126 g L7'E 9AsHA ¥A et
GRS A&H o2 oA st 29 AAEA el ¢
AEEFIE FEF0] AoHL ks AS AAE

RIS 6 A

Al Al

£ AT mAFETY FIA 7] 221747
9FAL] (NRF-2016M1A5A1027456)3F KIOST FL A 9
WYL wot £ 5Tk (PESIY). BY ZAe] =82
2 e AT 2L A =FYL
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