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Fig.1 Cell density of K. mikimotoi and P. donghaiense in various light intensities at 18, 22, 25°C temperature
‘a b ¢ 18 22 25°C id e f 18 22 25°C
1814 18°C 30rp. 22°C 26r¢.25°C
S 5 29[ T 24}
=~ 16} >~ 26} o
M 4 % 2.2}
] W 241 *ji! :
ﬁ 14} ﬁ 20l i 20!
3 2 20] B
K12t K < 18}
Ok o 1.8 O
16l 16}
1.0 : : : : : : : : - s : - : : : : : :
20 40 60 80 100 120 140 20 40 60 80 100 120 140 20 40 60 80 100 120 140
FEBRERE [umol/(m?-s)] HEEREREE [umol/(m?-s)] HEBRERE [umol/(m?-s)]
1.8r4.18°C 26r1¢. 22°C 22§ 25°C
) T 24f 2 20!
w O s oy
199 B 22 W 181
¥4t W W
Eul # 20} ﬂ 16}
B B 2 st
K K i
w12 I 1.8} B 1.4]
10 L L ! L ! 1 16 ! 1 L L 1 ! 12 ! L 1 ! L !
20 40 60 80 100 120 140 20 40 60 80 100 120 140 20 40 60 80 100 120 140

JEIREREE [pmol/(m®s)]
2

HHRIBE [umol/(m®s)]

SEIRERE [umol/(m?s)]

Fig.2 Maximum specific growth rate of K. mikimotoi and P. donghaiense as a function of light intensities at 18, 22, 25°C temperature
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Tab.1 Relevant parameters of Eq. (3) under different culture conditions
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Tab.2 Ecological amplitude for light intensity of Karenia mikimotoi and Prorocentrum donghaiense at different cultural temperate
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ECOLOGICAL AMPLITUDE FOR LIGHT INTENSITY OF KARENIA MIKIMOTOI AND
PROROCENTRUM DONGHAIENSE AT DIFFERENT TEMPERATURES IN
LABORATORY CULTURES

WEN Shi-Yong"?, ~ LIN Yu-Fei’, WANG Zi-Zhu"? ~ SUN Tian-Li®, LI Fei"?, SHI Xiao-Yong®’, LIU
Yong-Jian"?,  ZHAO Jian-Hua"?

(1. National Marine Environmental Monitoring Center, Dalian 116023, China; 2. Key Laboratory for Ecological Environment in Coastal
Areas, State Oceanic Administration, Dalian 116023, China; 3. National marine hazard mitigation service, Beijing 100194, China)

Abstract The ecological amplitude for light intensity of algal growth refers to the level of growth and reproduction of
algae within a certain light intensity range, which usually consists of the optimum, suitable, and tolerance light intensity
ranges for algal growth. To obtain the ecological amplitude for light intensity of Karenia mikimotoi and Prorocentrum
donghaiense, laboratory culture experiments comprising six levels of light intensity gradients [28.32, 55.15, 75.06, 96.59,
111.66, and 135.75umol/(m*s)] were carried out. The effects of these six levels on algal cell densities and specific growth
rate of K. mikimotoi and P. donghaiense at three temperature gradients (18, 22, and 25°C) were determined. Moreover, a
tolerance model between light intensity and specific growth rate of algae was established based on the experimental results
and Shelford’s law of tolerance. Finally, the optimum, suitable, and tolerance light intensity ranges for algal growth were
obtained through the tolerance model. Results showed (1) an optimum light intensity for algal growth (/) in the given
light intensity gradient level under the same temperature conditions, regardless of K. mikimotoi or P. donghaiense. When [

= I, the algal cell densities and specific growth rate of K. mikimotoi and P. donghaiense increased significantly as light
intensity increased (ANOVA, P<0.05); when I = I,,, the algal cell densities and specific growth rate decreased

significantly as light intensity increased (ANOVA, P<0.01). (2) With the increase in temperature, algal cell densities and
the specific growth rate of K. mikimotoi and P. donghaiense initially increased and decreased thereafter. (3) The light
intensity tolerance model was consistent with Shelford’s law of tolerance. (4) For K. mikimotoi cultures grown at the three
temperatures (18, 22, and 25°C), the optimum light intensity values were 81.48, 80.15, and 79.27umol/(m’s), respectively,
and the suitable light intensity ranges were 33.11—162.96, 32.57—160.3, and 32.03—158.54umol/(m*s), respectively. (5)
For P. donghaiense cultures grown at the three temperatures (18, 22, and 25°C), the optimum light intensity values were
79.39, 78.19 and 76.69umol/(m*s), respectively, and the suitable light intensity ranges were 31.89—158.78,
31.77—156.38 and 31.18—153.38umol/(m’s), respectively.

Key words Karenia mikimotoi; Prorocentrum donghaiense; ecological amplitude; the optimum light intensity

for algal growth; suitable light intensity ranges for algal growth; tolerance light intensity ranges for algal growth



