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The effect of initial cell density on the interspecific competition between three

species of red tide microalgae
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Abstract: Red tides is a ubiquitous and natural phenomenon caused by the excessive growth of phytoplankton. It has caused
serious social problems and heavy damage to fisheries worldwide. Therefore, this has become a major environmental issue in
the world. The red tide occurrence can be affected by the effects of the initial cell density on the interspecific competition
between different species of red tide microalgae. However, few studies have been focused on the interspecific competition
between different microalgae species.

In this paper, three red tide microalgae, Alexandrium tamarense, Skeletonema costatum and Heterosigma akashiwo were
used. We investigated the effect of initial cell density on the interspecific competition between them by a mixed culture method.
Cultures were grown at (19+1) C under a 12/12 dark/light cycle of 3000lx illumination in {/2 culture medium. Cells were
counted on under the microscope after it was fixed by Lugol liquid every two days. The results showed that H. akashiwo
inhibited the growth of S. costatum, and the inhibition was more obvious with the promoting of inoculation proportions of 1.
akashiwo and S. costatum. When the inoculation proportions of A. tamarense and H. akashiwo (A : H) was 1 : 4., H.
akashiwo was in predominance in this competition. On the contrary, A. tamarense was in predominance when A : H = 1: 1
and A : H = 4 : 1. The result on the competition between A. tamarense and S. costatum was similar to that between A.
tamarense and H. akashiwo.

In conclusion, our results showed that the effect of initial cell density on the interspecific competition between different
species of red tide microalgae was a very important factor in red tide occurrence. Not only the consummation of nutritional

sources but also the interaction could notably affect the interspecific competition. We suggested that the inhibition of H.
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akashiwo on the growth of S. costatum and A. tamarense was due to the direct contact of cells, while the inhibition of A.

tamarense on the growth of S. costatum and H. akashiwo was caused by the indirect contact of cells. The inhibition of S.

costatum on the growth of A.

tamarense and Il. akashiwo need to be further determined.

Key words :interspecific competition; initial cell density; Alexandrium tamarense; Skeletonema costatum ; Heterosigma akashitwo
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Fig. 4 Effects of different inoculative proportions on the competition between H. akashiwo and S. costatum populations

r ., 6 s 18 94. 34X 10%*cell /ml,
22 98. 93X 10'cell/ml, 8 , 18
41.21X10"ell/ml, , 22 45.14X10"cell/ml,
s (61.54x10"ell/ml)  73.4%;
s (94. 35X 10"cell /ml) o
o, ( 4 ) s 14 86.39X10'cell /ml,

s 22 104. 12X 10%cell/ml, s



1334 25

, 18 . 17. 66X 10'ell/ml, ;
, (68.55X10"ell/ml)  25.8%;
) (85. 74X 10"cell/ml)
I, I 1l , 3 , ;
, ; . (
1) s 2 ( I I
2.3
B) B Lo, s
. 20, 19. 43X 10%cell/ml, 4
.20 89. 47 X 10"cell /ml, .24 94. 22X 10*
cell/ml, s R
(95.57X10'ell/ml)  20.3%; ;
(85. 74X 10%ell/mD
_ —— BOUHWAE Atanarense —8— KRB H akashiwo
E 100 000 g 100
$ s 80 - 30 -
g E 60 60 |- 60 +
§ % 40 40 |- 40 |-
£ 2 20 - 20 -
30 0 bt LD I S S S S R
¢ 2 ¢ 6 s 1012141618202224262830 0 2 4 6 8 1014 187 2272650
$& 5t 6] Culture time (d)
5
Fig. 5 Effects of different inoculative proportions on the competition between A. tamarense and H. akashiwo populations
I, 6 . 22 78. 42X 10*cell /ml,
, 26 79. 93X 10%cell /ml, 8 . 20
79. 06 X 10*cell/ml, , 22 84. 04 X 10*cell /ml, s
) (94. 35X 10%cell/ml)  89.1%
, (85. 46 X 10*cell /ml)
93.5% . 2 ) .
m ., ( 4 ) s 16 83.64x10"cell /ml,
, 20 86. 65X 10"cell /ml, 8 s
20 , 77. 43X 10"cell/ml, .
) (99.51X10%ell/ml)  77.8%;
s (78. 38X 10%ell/mD .
Ly I | s I (A:H=1:4) , s I (A
tH=1:1) mA:H=4:1) , o
2.4
C 6), r ., 4 s 18 77.74X10"cell/ml,
., 24 80. 57X 10%ell/ml, 6 s 16
50. 63X 10"cell /ml, , 28 53.18X10"cell /ml, s
) (95.57X10%cell/ml)  84.3% ;
s (58.94X10%ell/ml)  90.2%,



6 : 3 1335

—— BT P KR Asamarense —— B EE S costatum

F0 Asel4 100 100 1- A:S=4:1
-
3 80 80 80 -
B2 e 60 60 |-
87 3
2z 40 40 40
# £
o 20 20 20 -
3 Q L Q P TR Y N Y | 0 \L1J6L2L0|2r4\2|8|
1 20 24 28 [{] 8 12 16 20 24 28 Q 4 8 12
0 2 4 [} 8 101214 6:8 22 26 30 2 6 10 14 18 22 26 30 2 6 10 14 18 22 26 30

3 #3856l Culwre tme (d)
6

Fig. 6 Effects of different inoculative proportions on the competition between A. tamarense and S. costatum populations
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