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Effect of culture filtrates of various microalgae on the growth of toxic dinoflagellate Alexandrium tamarense -1l

Katsushi Sekiguchi, Shinnosuke Kaga, Minoru Takagi, Kazuhiro Matsuyama, and Takehiko Ogata* !

Abstract

Following the previous report, filtrates of [7 species of phiytopfankton cofiected from the coast of {wate

Prefecture were examined for the effect on the growth of toxic dinofiagellate Alexandrium tamarense.

As the results, those filtrates of 4 species (Thalassiosira sp., Heterocapsa sp., Prorocentrum dentatum,

P.compressum) reduced the growth rate of A.tamarense by above 20 % , comparing with control. Among

them, Heterocapsa sp. and Prorocentrum compressum reduced the growth rate of A.ramarense by above

30 % . Since these inhibiting effect on the growth of A.ramarense could not be elucidated with nutrients

concentration in those filtrates, we estimated that these phenomena were due to allelopathy effect of those

filtrates. Hereafter, it will be necessary to pursue the inhibiting component on the growth of A.ramarense.

Key words

. allelopathy, Alexandrium tamarense ,inhibition, dinoflagellate

F—="—F: 7L Osii—  Alexandrium tamarense, TETEHIH], ¥ EE

FUBHIC

B TEAE 71—V EPLRELLCHELE
1585 L NREEE 2B 2 MoEES A EREEE
Alexandrium tamarense OYSREEIEI- LIZTHEBIZ20T
3L, TholTEDH b 31E (Chaetoceros decipiens,
Thalassiosira sp., Gymnodinium sanguineum) “Ti3xfBR[X (2
1 ®FEREF /- 1% (Heterocapsa sp.) Tid 6 FHE
EFRFIEERELET SE5FELRD, ZOHR
HFEEE (NBIUP) OFIRICL20TIRELT
Lany—lkAb0LEESNL I EEAREL, e
T, L 0E&EHIIZ Atamarense DISHEI{ERT A 77 0 ¥
b AEAET AT REEL SRR L 100

FITASRTE, SHROAFBEAROERIZTS
T3, LWELORROERABEL, s’ T
A.tamarense DYEFEHIE X T S ¢ H{EHI RO G
Ty b OiEE, BXUMURNIRA»T -V F
(231 % Atamarense DBYIE]ZBED D H T REM % L
|72 Prorocentrum &% ' 7z EICM R 2 LA L THeat &
v, ETORETAREHMAEBLOTRET Lo

HEERE
FBRIBLCIO2MIIFITRELXIT-OT, £

RENIZODWTUTIZER~RS,
HERI
A.tamarense IS8V

KARTEDE & D ERILL 724 @ (BRBOFI35ATE) %, SW
MigE#EHY &, 151, 60 umol photon-m *-s "' (12
B EOHREN) O THERELA-LOEAV.
RIS BOBN

2001465 H~ 12R 12, ATFRIAFOKMBEBM3E
HHRELL gk X V), Thalassiosira & AT B L U
Prorocentrum J& 4 ¥ (Table1-1) % EME C/r¥E L, Gk’
I TEEL T, Thbb, AL D8ELA
Koz skt L-SWI R Cikirik, 1#iled>, SWI 1mé
ARSIV FI IV T L= (AR, R AFLIR)
|Z388, 15~18T. 30~40 umol photon-m " %-s ' (12
FERIE OB ESE) O&MFTHEEL, ML HEER%
SWIS0me & AR AF L EEREICBLEA,
I L SREOBEREBE L 2. TNOFENR
DO—F AR 51, SWII300me%E AdLiz# 7 AREERR
2z, AROFETEELERL. OB, BHB
EICHEEEO—MEI Y, SEAMSFT THIBEOHN 21T
W, IHZEEPCEREL A LR BA LA TEESY
BMTL, LB umDAYTI T4 MI—I2LDT
AEL— % — CRIE (QcmHg) L%H6 5 BRI,

* 1k B AR BEZEEL (School of Fisheries Sciences, Kitasato University, Ofunato, Iwate 022-0101, Japan)



50 BT A - A - Bl - Bl

Table 1-1. Microalgal cultures used for experiment [ .

Table 1-2. Microalgal cultures used for experiment II.

Specics Sampling i Cell density* Species Sampling Cell density*

Date Location (cells/m { ) Date Location (cells/m £ )
Thalassiosira sp. 1 21-May-01 Ofunato Bay 2000 Heterocapsa triguetra 28-Jun-02 Toni Bay 23000
Thalassiosira sp. 2 27-Jun-01 Yamada Bay 7000 Heterocapsa sp. 31-0c1-02  Kamaishi Bay 32000
Thalassiosira sp. 3 24-0ct-01 Kamaishi Bay S000 Prorocentrum micans 6-Aug-02 Yamada Bay 11000
Thalassiosira sp. 4 24-0c1-01  Kamaishi Bay 12000 Prarocentrum gracile 20-Aug-02  Yamada Bay 11000
Prorocentrum minimum 21-Jun-01 Miyako Bay 17000 Prorocentrum compressum  7-Nov-02 Yamada Bay 1000
Prorocentrum balticum 26-Jun-01  Yamada Bay 26000 Protoceratium reticulatum  6-Aug-02  Yamada Bay 6000
Prorocentrum triestinum 16-Jul-01  Ofunato Bay 20000 Gonyaulax sp. 6-Aug-02  Yamada Bay 7000
Prorocentrum dentatum 3-Dec-01 Ofunato Bay 37000 Scrippsiella trochoidea 19-Aug-02  Ofunato Bay 16000
Fibrocapsa japonica 6-Aug-02 Yamada Bay 14000

* Cell density of each species was measured microscopically at when its culture
was harvested for experiment.
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Fig.1-1. NO, . ,-N concentration of culture filtrates of
various algae in experiment I .
Culture conditions : SW Il medium,15~18T, 30-40 gmol
photon-m -s ' (12:12h light and dark cycle).
SW II : intact SW Il medium.
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Fig.2-1. NO, , ;-N concentration of culture filtrates of
various algae in experiment I[.
Culture conditions: SW I medium, 15~ 18T, 50-60 ymol
photon-m ?+s~ '(12:12h light and dark cycle).
SWII: intact SW I[ medium.
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Fig.1-2. PO,-P concentration of culture filtrates of various

algae in experiment I .

Culture conditions: same as in Fig.1-1.
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Fig.2-2. PO ,-P concentration of culture filtrates of various
algae in experiment II.
Culture conditions: same as in Fig.2-1.
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Fig.3-1. Growth rate of A.ramarense cultivated in the

medium containing culture filtrates of various algae (Exp.
1). A.tamarense cells were grown in the mixture of each
culture filtrate (30 m¢) and SW II (3 mé).

Initial cell density of A.ramarense was adjusted to 160

cells/mé.

Culture conditions:15% 17T, 80 u molphoton-m "% = s '

(12 : 12h light and dark cycle).

Vertical bars show standard deviation of triplicate.
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Fig.3-2. Growth rate of A.ramarense cultivated in the
medium containing culture filtrates of various algae(Exp.
II). A.tamarense cells were grown in the mixture of each
culture filtrate (30 m¢) and SW II (6 mf).
Initial cell density of A.tamarense was adjusted to ca.60

cells/mé.
Culture conditions and vertical bars:same as in Fig.3-1.
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