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Abstract This study aimed to understand the changes in microbial community after algicide dosing to control the
fish-killing dinoflagellate Cochlodinium polykrikoides in 10L microcosm. Based on our microcosm experiments, the
algicidal activity for C. polykrikoides of yellow clay at the concentrations of 4g and 10g per 10 L was < 20%. At
0.8 uM concentration of thiazolidinedione(TD49), the population of C. polykrikoides was controlled to be > 85%. In
microbial community, a significant increase in heterotrophic bacterial (HB) abundance was observed at day 1 in the
TD49 and yellow clay treatments including control. The HB remained high for 2 days and then gradually decreased.
In contrast, the abundance of heterotrophic nanoflagellates (HNFs) increased significantly on days 3 and 5 in the
TD49 treatments, indicating that the decline in HB was probably a result of predation by the high density of HNFs.
In addition, fluctuations in the aloricate ciliate Uronema sp., which feed on bacteria, was clearly correlated with
fluctuations in HB abundance, with a lag period of 1-3 days. Therefore, the short-term responses of the HNF and
Uronema sp. may have been a result of the rapidly increasing of HB abundance, which is related to degradation of
the dense C. polykrikoides bloom, particularly in the TD49 treatment. In addition, large aloricate ciliate Euplotes sp.
was significantly increased after reproduction of HNFs and Uronema sp. Consequently, the algicide TD49 had positive
effect on the microbial communities, which indicates that the microbial loop was temporarily enhanced in the
microcosm by energy flow from HB through HNFs to ciliate.
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Ho=Re v g g2 SRALA[M1071118001-08M1118-00110]3F KIOSTF2AFS] [PE99316]1C.2 8l E 2. 318& 23 A& 3
21 i*d\‘%»} Zxusdd A7l B2 JxE & FA AASusd, A9k ddes ke =9
*Corresponding Author : Seung Ho Baek (Korea Institute of Ocean Science & Technology)

Tel: +82-55-639-8510 email: baeksh@kiost.ac

Received January 13, 2015 Revised March 9, 2015

Accepted April 9, 2015 Published April 30, 2015

2971



A &esl=EA) A16d A4T, 2015

4 a
AR R & F2l Cochlodinium polykrikoides ©-Z
199510l A 2007 Ato] v d =& AEE Z3ste]
2ol A ARl JsE 6}‘%}[ 1, 2008 ©] - o]
S B ot Ax BANE 9 FEIF A 1A
9 oU1], 2013\ C. polykrikoides D77} AxF A
ZysiA| WAske], ekl wst gElE ARk ol

Bed 27] A E%E Uzt <l l“ﬂ"*"ﬂ/ﬂ 64

gk 9323021 )E A= %L OME} Eoﬂi w}g
o} TFFHIME 309 59| H&HE FU) ofF
gafi= Aorle ez dedtAl 2309 Fre| daf= F
ZFE o, A e E e A9 AT
10009} FRL2 f-2ubetol A A Az el A &
oA 7 2 JEE HATHFig 1]. o9k £ 3ol
A7 A ze] 2 a8l ol9fell s FEA 2 A
Qb WA SOl A A er dFE FEEd 5 3o
T 2L BAZE aTdrk
oje} 2

Azl oke AA71] S
) A5 AE, FAHE FAbEEA

k)

ATH2-5]. ShA|RF el el A %”B

A
b= AxE AA] HiME FE FEE d¥ 2
i glon, o5 FEe| §ixte] AV, nfadlEd Ao
ek ol webs] 2zgdrt 34 Aolrt e Al
2 31 Ha gloi5]. E3 el xFE 1T} vHFE
&£& MBS A8 FAANA d2HU9 95 4
71ske] 1S AT 4= Ak wEkA FE A up
2 HZAEY FAES WA W= o] Fa3
v, vheF AEC] FAEEo] A BE A FEAE
g FAAY dAEA o] AlF3 Aot

i ESelgte Ad e FAY HelgTxes &
ER71ES SEGETEE ot ol 8ata, E 1 e
= YR (Heterotrophic Nanoflagellates,
W, 2AE T A RSl o ¥4]5]

S =7 4

2 AT vpelARFTZNA A 2= C. pobykrikoides
& Az A AHeE setEd Y §1—Eg] 27 & 3
OO}:}\LEEH Joll MA]& MARES] T8 Q] vheEof,
Futelelol, AEFe] W] WsE Thetate],
oA olF EAS A&t d & dojg &
¥ wst 9 vAAE IE0 9ES AR
A

Atk

of

rBL

30, > ofN
2L 2 b
:Oé

K

ol
-

gl AL o)l Aol oJate] LA o2 A
Arh7). Aol AHgE FEEZ TJola|deln A%
]

Ag A& o]-&stATHFig. 1 BA|

40 I I 1 1

’ Occurience of initial C.polykrikoides bloom
M? ® Observed area of C.polykrikoides bloom
= Damaged area of ish culture. |
‘ Water current

7 Wind direcion

EastSea .o

Latitude

Japan

125 126 127 128 P 131 B
Longitude
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Fig. 2. Changes in microbial communities as a result

of the algicidal activity of yellow clay and
TD49 on Cochlodinium polykrikoides in the
control (a), 0.4 uM TD49, (b) 0.8 uM TD49
(c), 4 g yellow clay (d), 10 g yellow clay (e)
and 0.4 uM TD49 + 4 g yellow clay (f)
microcosms.

TD49 0.4 uMH 279 vhe|go} A= txa
FAFSH 12h o]F 348 Z7F8ke] 24h 10 X 10°
cells L' 12} Aol 228 ¥, 36h-48h 5k 742
9} #7}3 HLE3199 31, 72h ©]FHE] 7 X 10° cells L

Aslo] APEn/ HPHE FASISITE TD49
0.8 pMﬂaiLoM% TD uM o] AFsat Atk
oz fAte A iaigu}, HA1AE 14 X 10°
cells L' 2 37| 2po]& E 4g7} 10g AT
uteE]ole] AIAE WE %*é% =3 frAleblal,  4g
FEAT A 1X} H2-8(24h: 8.8 X 10° cells L7}
22} #3174(48h: 9.0 X 10’ cells L) o] #aw o},
10g SEA 2ol A= 13 H7d@sh: 7.8 X 10° cells
LYhet 71259tk TD49 0.4 uM 9 3HE 405 3 A
g FE 49 AT fAHEE uhelEloke] Al

d HES Bt o= 3E TDE &34, TD &
i}iﬂri IE 398 o A S F dve AS
AAREE 9L
TEYYAEFHNF) S AT W5 vt ole

-1 OO
3 Z2] 3 A7 (time lag)S Tl F7FsHE 7
B i

e
O
=4
~

W
1'“1
52
—E

X 10° cells L2 12} H14e] E=dkalgl=el, ol& vt
o7t H o] =&3ek & 24h9] time lag$ HNF7}
Z 28199t} TD49 0.4 uMI} 0.8 uM A 2] o A= 1t
HZlote] tlS4] 60h9] time lag ¥ #1304 uM: 15
X 10° cells L; 0.8 uM: 33 X 10° cells Lol =28
t}. 53] 0.8 uM TDAH gl A HNF 7| A57) =71
U, ol WY AFRAE C polkrikoides7} 0.4
uM TDH g Bt} 0.8 uM TDA 2]l A @A A A
oA, FaEE HGolA A EE SAadE o] &3t
of "heEjolo] tjF24 o] O’oi‘ikitq HNF9] 5212 9
o]l ‘i}Eﬂﬂ"V} Aekal & $ 449 time lags
788t e o]ef 2ol ”3.01
52 22 AxAE A
0.4 uM TD49 A2]Z K} 0.8 uM TD494
oA A vEld F Advke s o

Y0, W 2 o
oq‘
loll < Ol

2 o H1 o R

=2
(g

E AHg|atell Al HNF MAS9] H iy =2sh

AZHe A7 £ 60ho = TD49X 2| T<] 120hRT} 1/2
), o] TD49 &|iol s %7] HNFO
12 A3, %7 48h Betoll= T3] w

< UEE A% v, GEA T A E 27| HNF/)

2974



FEY et

Ao o8t HRAYE Cochlodinium polykrikoides A|ojol| w2

v 2&BETFY @F7HE

Aol WX Fgko] =3] wn|sel 7] witoel WA mmm Euplotes === Uronema ——— Others
S7kste] H e Bl Aol AA BEE o= 1003 a - -
ARSIk obge], FEAEAA TD4OH T nrk 0]
HNFo tgh ute|jobe] time lago] 12h 0.2 A S5 60
~tﬂ 2 8 TDS} FE 9] A7} Z7]o] HNFe v 40
2 G Aolo)A 71908 Ao FekEh TD49 04 20 I
uM o P 4g E ATl HNFO] F e A7) B T
d o] BEHA ehskont, vteEobe] E& AT 50
7} 2 24h F 4.0 X 10° cells L' ©] HNE7} #25) 0l
93, 7 F B FANYT An oz v e} !
EA5H HNFS B34 seeel B34 § 949 20 I i i
time lag& T FEE UL, o]} 22 time lage] *}o] 0 n
= gEurh TDWOA AAaH 2 et AL Az 1003 €C  pmmp
B4o] vjH 7] GRS Ao AR
slolazazold nadEae) 449 T4 4e S
%5 Uronema sp.(40 pm33), Euplotes sp.(150 pm33) é E
o} 1 o]9le] ARAER st H7lsATHFig. 3] g 200_5 1
§ 100’2 d ulinlnls
. Lo § 80’;
607
407
20’2
0 M .
1004 © slnluln
Fig. 3. Cell morphology of Uronema sp. (left) and 602
Euplotes sp.(tight)in the microcosm experiment. All 0
scale bars are 40 um. 20’; I_-_l
o , . ,
Aol 27} 2L Uronema sp.©] 71 HNF] Z7ksh oo £ pamn
FAksHA wElelote] $7h F 949 time lagFaL S}
3= A BASA Uronema sp= 712 37} 3
& AN WAk BjF4S S, Jogol w7 1
W, Al 2Ee 542 e Radste) Eg9) >
A|A]Eol2kal & 4= It 11]. Uronema sp.2] A% 5 0—1 01 23 4 5 6 7
7be dzS A9le 0.8 uM TD49A Etol A 3.0 Sampling date (days)
X 10° cells L'2 714 e U2 gy tpgo= Fig. 4. Relative contribution (%) in protozoan species

0.4 uM TD49 > 0.4 uM TD49 + 3E 4g Ag> FE
4g Ai> FE 10g Ay wow yehwth S
Uronema sp./WAIG2] @A F7t= A5 AME
Bags g4 AAEE 574483
FEAAtD But, drsos

s o ¥
uelote] ool

microcosms.

2975

as a result of the algicidal activity of yellow
clay and TD49 on Cochlodinium polykrikoides in
the control(a),0.4uM TD49, (b) 0.8 uM TD49
(c), 4 g yellow clay (d), 10 g yellow clay (e)
and 0.4 puM TD49 + 4 g yellow clay (f)
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