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Tab.l The summary of Karenia species

Karenia asterichroma de Salas, Bolch et Hallegraeff 2004
Karenia bicuneiformis Botes, Sym et Pitcher 2003
Karenia brevis G. Hansen et Moestrup 2000
Karenia brevisulcata G. Hansen et Moestrup 2000
Karenia concordia Chang et Ryan 2004
Karenia cristata Botes, Sym et Pitcher 2003
Karenia digitate Yang, Takayama, Matsuoka et Hodgkiss 2000
Karenia Karenia longicanalis Yang, Hodgkiss et Hansen 2001
Karenia mikimotoi Hansen et Moestrup 2000
Karenia papilionacea Haywood et Steidinger 2004
Karenia selliformis Haywood, Steidinger et MacKenzie 2004
Karenia umbella de Salas, Bolch et Hallegraeff 2004

Yang et al, 2000; Botes et al, 2003; Chang et al, 2004; De Salas et al, 2004a, b; Haywood et al, 2004

10—15um, , Gymnodinium
, mikimotoi  Gyrodinium nagasakiense (Takayama et al,
, , 1984) Gymnodinium nagasakiense (Takayama, 1985)
2 , Gymnodinium sp.
- (apcial-sulcus
juncture) , , “mikimotoi”
S Mikimoto
(D - ”

1
Fig.1 The LM and SEM images of K. mikimotoi
:a. ;b DAPI ( ) R ( ) ; C.
=10pum
2 (Yasumoto et al, 1990; Arzul et al, 1995; Gentien et al,
2007)

2.1

> >

(haemolytietoxin, HT)

b

(glycolipids)
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( , 2015) . (<80cells/mL)

: ( ,2010)

(Monogalactosyl diacylglycerol)
(Digalactosyl diacylglycerol) (Parrish et al, 1998)

Octadecapentaenoic acid (18: 5n-3, OPA) SOD CAT SOD
(Mooney et al, GSH-Px ’
2007) (2001) ( . 2018)
s D ,
D
’ ( ,2010)
A 3
(Gymnocin A) B (Gymnocin B) (Satake et
al, 2002, 2005) 14 )
1000, ’
Gymnocin A 14 2- ’
-2- , CssHgO,3 Gylnnocin B
5sHgU1g Oy ’ 1935 ’
b 15 b b ’

>

(Oda, 1935; Arzul et al, 1995; Seki et al, 1995;
’ Sellem et al, 2000; Yang et al, 2004; Mitchell et al,

Cs2H92,059 Gymnocin A Gymnocin B

» Gymnocin A P388 s 2007; Ji et al, 2011) 1976 1979 1992 2005
a, B-
(Satake et al, 2005; Tsukano et al, (Raine et al, 2001;
2006) Silke et al, 2005); 1981 Chinhae
2.2 , , 260
(Kim, 2010); 1995
(4.8x10%¢cells/L), 800—900
(Gentien, 1998; Brand et al, 2012) (Gentien, 1998); 1998
; , 44
, : 2004
) > (Robin et al, 2013); 20 50
) (Granéli et al, 2008)
’ 4
?%
, ( , 1998 ,

2003; , 2007, , 2011), , 3.5 (
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Tab.2 The harmful incidents of K. mikimotoi blooms in China in recent years

(km?)
1998.3—4 35000
2004.6 3200
2005.5.24—6.1 7000
2005.6.8
2005.5.30—6.10 500 2400
2005.5.31—6.16 300 3700
2005.6.13 1300
2006.6.12—14 2100
2007.6.11—13 500
2008.5.1—5.5 260
2009.7.18—7.23 210
2010.6.13—6.16 7 4
2012.5.23-6.8 40 280.4
2012.5.24—6.3 40 57.7
2012.6.3—6.7 240 67.3
2012.5.18—6 130 30
2012.5.27—6 40 105390
2012.5.30—6.8 6 11996.1
2012.6.5—8 - 10 1170
2012.5.26—6.7 80 63151.2
2012.5.25—5.27 2 1050
2012.5.30—6.3 32 14549.5
2012.5.25—5.26 0.7 80
2012.5.30—6.2 U 7 3700
2014.9.13—9.17 400
2014.9.7—9.9 200
2015.5.26—6.2 100
2017.6.16—7.6 420
2017.6.27—6.30 300
2017.6.27—6.30 120
2017.6.20—6.26 180
( ,1998—2017)
,2009) , 1998 )
90 ,
(Luetal,2014)  2001—2008 S
17 3140 ( 5.1
2010) , 5
(Prorocentrum donghainese) Ouchi  (1994)
( , 2010; Lu et al, 2014; , 2015) ,
2012 12
5 ) )
20 ( , 2015; , 2016), (temporary cysts) (Hansen et al, 2000)
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(Partensky et al, 1989; Gentien,
1998) s (Barnes et al, 2015) ,

(Davidson et al, 2012)

>

5.2 )
, (Sourisseau et al, 2016)
, s (Kimura et al, 1999;
, , , 2007, ,2014) ,
(Dahl et al, 1989; Gentien, )
1998) Koizumi (1996) , ( , 2007)
2m/h , Kong  (2016) ,
2
, (2004) (2016) ,
5.3 ; (2013) ;
, 4—31°C (Gentien, 1998), 24.4
b ( ) b
, 10°C ,
25°C (Nielsen et al, 1991) (Yamaguchi et al, 1999)
9—35 (Gentien, 1998), , Li  (2009)
12 (Nielsen et al, Zhang (2017) Luo (2017)
1991) , -6- ATP
(Gentien, 1998) , DIP Richardson (2015) ,
a >
200mmol )
photon/(m*:s) (Richardson et al, 1987) >
5.4 (Luo et al, 2017)
(Brand et (Zhang et al, 2011) Zhang (2013)
al, 2012; Sourisseau et al, 2016) ,
6
s (Brand

et al, 2012), ,
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THE RESEARCH STATUS QUO , HAZARD , AND ECOLOGICAL MECHANISMS OF
KARENIA MIKIMOTOI RED TIDE IN COASTAL WATERS OF CHINA

LU Song-Hui"? ~CEN Jing-Yi"? ~WANG Jian-Yan’>, OU Lin-Jian"?
(1. College of Life Science and Technology, Jinan University, Guangzhou 510632, China; 2. Key Laboratory of Aquatic Eutrophication
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Abstract

(Gymnodiniales, Dinophyceae). It has been notorious for its recurrent blooms in the world. Chinese coastal waters are also

Karenia mikimotoi is a euryhaline and toxic dinoflagellate species, and it belongs to the family Kareniaceae

frequently affected by the harmful algal blooms caused by K. mikimotoi. It can produce complex toxins including
semi-lactose grease, solvents blood toxin, fish toxin, and cell toxin. When this species blooms massively in seawater, it
would cause an ecological disaster, resulting in a heavy economic loss and even threatening the local human health and
seafood safety. K. mikimotoi has a wide tolerance to light, can assimilate different forms of phosphates flexibly, and could
take nutrients for growth autotrophically (by photosynthesis) and heterotrophically (by phagotrophy) simultaneously. All
these ecological characteristics arm this species with an advantage in a sudden and large-scaled outbreak in the sea.

Key words Karenia mikimotoi; ecological characteristics

harmful algal blooms; toxin;



