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1
1.1
[ Heterosigma akashiwo (Hada) | 1995 ,
2.1 ,
ATAGO
Harrison ~ (1980),
, 316 ( 142mm)
0. 2Hm , 14k 10h,
Lowr Model LI185 meter, 2T collector, Powers Scientific
SD 33SE
1.2
, 4 (12 19 25 327C),5
(10 18 25 30 35) 4 [0.02 x 10°° 0.08 x 10°° 0.3 x 10" 1.6 x 10"
quanta/ (cm™*s) ],  80(4x 5x4) , S0ml
, , 40ml , 5%
Turner Designs Model 10 24h , 6
1.3
B=In( Fo/ F1)/(t2— t1) , F i1 , Fa 2
ANOVA Tukey
Test ( Zar, 1996)
2.1
ANOVA Tukey Test ,
1, 2 1 2 , ,
1
Tab. 1 The respective effects of tanperature, salnity and irradiance on growth of H . akashiwo
(o (@ (@ o (@
quanta/ (an® s) |
12 0.0633 10 0. 1140 (1§) - 01320
19 0.1172 18 0. 1130 008 - 0088
25 0.2251 2 0. 935 0.3 Q0 2277
2 - 003 30 0. 0831 16 Q0 3575
35 0. 05%
25T , , 12C 32C ,
VARG )
10 18 35 ,

0.02x 10"
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0.08 x 1016quanta/ ( cmz's)

2

2 ANOVA
Tab.2  Summary of 3-way ANOVA results for various effects of diff erent

temperatures, salinities and irradiances on the growth of H. akashiwo

& F p
(C) 2 19 25 32 3 0279 0 0001
10* 18 25 3+ 35 4 5. 083 0. 001
[ % 10'quanta/ (> s) | 0.02 0.08 03 1.6 3 146.241 0 0001
x 9 1. 688 0 0001
x 12 6.5 0 0001
x 12 5242 0.074(NS)
x x 36 233 0 0001
o (P< 0 05) a b, NS:
2.2
1 1
(P< 0.001), (P=0.074> 0. 05) 1 \
0. 2% 10°quanta/ (cm’*s), 2¢C; ,
, 0. 08 x 1016quanta/ (em’es) , 19C 10;
, 0.3x 1016quanta/ (sz, s) 1.6 x 1016quanta/ ( an’ s) ,
25°C, 10—35, ,
12C |,
, RC (10)
25C 1.6x%10°quanta/ (em’*s) 10—
35, 0.85d" '
3
3.1
0.85d ! , Honjo (1993)

1

0.95d -,
(leell/ ml ),

? B

( , 1997)
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GROWTH OF FISH KILLING RED TIDE SPECIES
RAPHIDOPHYTE HETEROSIGMA AKASHI WO

YAN Tian, ZHOU Ming Jiang, QIAN Pei- Yuan "
(Institue f Oceanolazy, The ChineseAcademy o Sciences, Qingdao, 266071)
Ty Biology Department, Hong Kong University ¢ Sciences and Techrology, Hong Kong)

Abstract Raphidophyte H eterosigma akashivo is a fisk killing red tide species, which widely distributes in the
world and has caused great economic loss in many countries such as Japan, Canada and New Zealand In Dalian Bay,
China, it caused red tide each sunmer during 1985—1987 and has been also found in Jiaozhou Bay and Dapeng Bay
in recent years In order to understand the mechanism of red tide formation, it is mportant to know more about its
growth characteristics This paper used 3-factor experiment design to study the effects of temperature, salinity and i
radiance on the growth of this important species H. akashiwo (isolated from Jiaozhou Bay, Qingdao, China) . The
results show that the gowth of H. akashiwo was signficantly different among temperatures (12, 19, 25, 327T),
imadiance [0.02x 10®, 0.08x 10, 0.3x 10®, 1. 6x 10" quanta/ (cm®*s)] and between low saliniy ( 10,
18) and high salinity (35) . There were interactive effecis between any wo of and among all three physical factors on
the growth of H. dkashiwo, except irradiance and salinity. The optimal growth condition of H. dkashiwo was 25°C,
10 —35and 1. 6x 10®quanta/ (cm®s) with a growth rate of 0 85d” 'during the exponertial growth phase. Therefore,
H. akashiwo could divide at high rate and & more likely to bloom under high temperature and high illumination in
sunmer, and this species is able to dstribute widely in the ocean and estuaries due to its adaptation to wide salini-
ties. The paper aso discusses red tide formation mechanism and possible wide distribution of this species in China To
protect mariculture industry and fishery resources, more attention should be paid to this fish killing species

Key words H eterosigma akashiwo, Red tide, Growth



