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Abstract: With field culture experiments and model calculations, the natural-light-dependent growth and the optimal light layers in sea water for
growth of red tide dinoflagellate Prorocenirum donghaiense Lu were studied in order to analyze the role of light on algal blooms in the coastal
area in East China Sea in spring. The results show that the relationship of growth and light can be well described by Steele’ s equation, and the
) of P. donghaiense is (38.2+3.8) Wem™>, which is lower than I,,, for several other red tide algae (40 ~ 133

Wem™), meaning that P. donghaiense may have an advantage when developing blooms in turbid environments where solar irradiance is

optimal light intensity (7, opt

ot
easily attenuated. The optimal light layers for P. donghaiense growth are thicker offshore than inshore, and the thickness of optimal light layers
in the subsurface water usually in 3 ~ 15 m in depth is about 5 ~ 10 m in the red tide area. The trade-off of light and nutrient fitness results in
blooms in the so-called red tide area> and the light-optimum characteristic of the subsurface water is an important factor for the subsurface
bloom development in spring.
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Fig.1 Stations collecting sea water for cultures
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Table 1 PAR> salinity and water temperature of culture experiments

KR WRME AR Wem™2  #hBE /% KA/

RC15 2004-05 109 + 26 30 20.8+2.1
RC21a 2004-05 109 + 26 31 20.8+2.1
SZM 2005-04 12322 29 2.421.9
SRFO 2005-05 126 + 21 29 23.0£1.1
7a5 2006-05 115 + 21 29 21.1£2.2

1.3 Husb#

G HR B AL BT AR AR K 2R A
# (final biomass, Bf)*ﬁﬁifgﬂi%[m 15 1R A
IR WA & 2000 ~ 2006 4 77 2= 2R I 1 250K B
VRSB B NCEP 10 BT 8RS R A A 5T
16 FLR EE Clight intensity, 14§ 400 ~ 700nm 065
H %6 Cphotosynthetically active radiation, PAR) ¥ 5
J, PAR S8 (7 K BH AR S 10 B9 R B 0,470
el i) A G 1tk #4548 Origin 7.0 %X A1 ( OriginLab
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Fig.2  Final biomass ( B;) of P. donghaiense under

a variety of PAR intensities ( 1)



364 7N 58

F} 2% 29 &

REFRL AN, Rilg R A KW BT 2 (&
2), 5 AEAE W A R (R =0.92
+0.05, p <0.05), E T AT 75 FIAH N 5l o o
(R 2) 85 REW], 5 k3% F% S50 AR U D 3 AR 1)
1, 1E34.5~44.1 Wem > 210, ¥4 (38.2 + 3.8)
Wem 2.

*2 BAROWERIEFLE B/I S

WA BEIM 1,5 R?.p 1E
Table 2 1,,» R*s and p values obtained after

fitting By/1 data to equation (1)

S RCI5 RC2la SZM SRI0 Za5
Ly /Wem™2  37.2 4.1 35.4 39.6 34.5
R? 0.942 0.887 0.845 0.982 0.927
p 0.001 0.005 0.010 0.0001 0.037
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Fig.3  Changes of light fitness (LF) with water depth ( Z)
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Fig.4 Thickness of optimal light layer (LF=0.9)

for P. donghaiense in spring
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Table 3 Optimal light intensity (7,0 of some red tide algae

ZIRLIRERLES L/ Wem™2

PEFAY 51 K Alexandrium tamarenset3 45.0

KIRFYUE B Karenia mikimotoi'™’ 55.0
SE 3TV B Amphidinium klebsii™*) 45.0
B X LG 55 Gambierdiscus toxicus™ 45.0
Pyrrophyta BAWEHE Ostreopsis heptagona™*) 40.0
BB TS Ostreopsis siamensis™*] 40.0
[IJE J5 T Prorocentrum concavum™ 55.0
ZRIG IR ER Prorocentrum donghaiense' ) 38.2
FE QI Prorocentrum hoffmtmm'anummj 46.5
Iy J5 T Prorocentrum lima™*! 45.0
BYGEFR T Prorocentrum mexicanum™* 45.0
FE BN A Eucampia zodiacus™ 75.0
I T 4B Skeletonema costatum™") 133.0
Bacillariophyta
RIS BE Heterosigma akashiwot®? 133.0
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