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Tab. 1 The inoculation cell density and proportion in co-cultures

Initial cell density (cells/mL)

Inoculation rate

Initial cell density (cells/mL)

Inoculation rate

(Cm) (S¢) (Cm) (SY
Cm:Sc=1:1 600 600 Cm:St 1:1 600 600
Cm:Sc=1:6 100 600 Cm:St 1:3 200 600
Cm:Sc=6:1 3600 600 Cm:St 3:1 1800 600
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Fig. 2 Growth of Chattonella marina and Skeletonema costatum in different Si concentrations
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Fig. 3 Competition of Chattonella marina and Skeletonema costatum in different Si concentrations

®2 FESIKRET, BFFEESTHBFENTHNEMER @ BZEMEE 600 - 600)

Tab.2 Inhibition factor between Chattonella marina and Skeletonema costatum in different Si concentrations (initial cell density 600 : 600)

Si K K
Si concentration (cells/mL) (cell:/ar);lL) a r 1, (d) o B a' B
(pg/L)
0 1683 6867 1.33 0.367 1.75 2.37 — 10.27 —
7513 17513 3.01 0.806 2.88 — 71.41 — 15.00
5 1383 7883 0.88 0.247 0.76 2.11 — 12.60 —
7767 36800 3.42 1.261 2.16 — 82.25 — 13.71
200 1187 6607 0.23 0.198 -2.35 3.52 — 12.52 —
9400 77504 3.77 1.08 2.85 — 49.39 — 8.23
1000 900 6780 0.66 0.24 -0.13 4.71 — 14.22 —
15000 77083 2.85 0.39 5.42 — 34.22 — 11.90

- K: 5 Kinax:
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Fig. 4 The growth of Skeletonema costatum and Scrippsiella trochoidea in mono species culture
1

The growth of Chattonella marina is showed in Fig. 1
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Fig. 5 The growth of Chattonella marina and Skeletonema co- Fig. 6 The growth of Chattonella marina and Scrippsiella tro-
statum in the co-cultures under different inoculation cell densities choidea in the co-cultures under different inoculation cell densities

#3 BEFRESTMEBSFRURMBERKIIKENTSMSIER
Tab. 3 Inhibition factor between Chattonella marina and Skeletonema costatum, Scrippsiella trochoidea in the co-cultures under
different inoculation cell densities

Inoculation rate (cellf/mL) (Ceﬁ:/aran) ¢ " & (@) ¢ b « 4
1:1 1583 6780 0.12 0.23 2.53 0.76 — 6.43 —
1:1 15000 77083 2.85 0.39 5.42 — 33.52 — 5.59
1:6 300 7020 0.56 0.12 -1.08 5.16 — 30.97 —
6:1 18400 77083 4.77 1.11 3.67 — 21.78 — 3.63
6:1 4433 6550 0.79 0.40 0.13 1.72 — 10.33 —
1:6 1453 77083 1.81 0.33 0.84 — 412.25 — 68.70
1:1 1816 6780 0.79 0.31 1.30 7.41 — 22.22 —
1:1 1407 1950 1.10 0.72 0.56 — 1.02 — 0.34
1:3 557 6843 1.27 0.51 1.13 8.22 — 24.67 —
3:1 1817 1950 1.33 0.80 0.79 — 0.42 — 0.24
1:3 3527 6675 0.27 0.27 1.56 6.53 — 19.58 —

3:1 1130 1950 1.25 1.64 1.00 — 2.18 — 0.73
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STUDIES ON INTERSPECIES COMPETITION OF CHATTONELLA MARINA
WITH SKELETONEMA COSTATUM AND SCRIPPSIELLA TROCHOIDEA
IN LABORATORY CULTURES

WANG Zhao-Hui'*?, YUAN Mei-Ling"*, LUO Yu-Min' and ZHAO Jian-Gang'

(1. Institute of Hydrobiology, Jinan University, Guangzhou 510632; 2. Key Laboratory of Aquatic Eutrophication and
Control of Harmful Algal Blooms of Guangdong Higher Education Institutes, Guangzhou 510632;
3. The Forth Middle School of Zibo, Shandong Province, Zibo 255100)

Abstract: In order to understand the interspecies competition of Chattonella marina with other harmful algal bloom
species, and to provide useful information for the control of C. marina bloom, the growth of C. marina and competition
between C. marina (Cm) and two other harmful algal bloom (HAB) species, Skeletonema costatum (Sc) and Scrippsiella
trochoidea (St), were studied, Experiments were conducted at three initial inoculation proportions according to their cell
volumes, and four Si concentrations. The competition parameters were used to compare interspecific competition be-
tween the three algae, and the concept of volume competition parameter was firstly introduced. The carrying capacity (K)
of C. marina showed no obvious changes in five different initial cell densities ranged from 100 cells/mL to 3600
cells/mL, however, the maximum cell density and the stable stage postponed with the decreasing of initial cell density. S.
costatum had the ability to keep steady growth even in Si free culture, and held the predominance of cell number in the
competition of C. marina. Meanwhile, the increase of Si level benefited the competition of S. costatum to C. marina.
The initial cell density and inoculation proportion exhibited significant effects on interspecific competition of the three
species. Although S. costatum grew faster than C. marina in the same initial cell density (600 cells/mL), the volume
competition parameters between them (a' and f') were comparable. S. costatum won in the culture when its inoculation
cell number overpassed that of C. marina (Cm:Sc=1:6, the same cell volume). C. marina predominated in the culture
only when its cell number greatly preponderated over S. costatum (Cm:Sc=6:1). S. trochoidea produced strong inhibition
effects on the growth of C. marina under all treatments of the experiment (Cm:St=1:1, 1:3, 3:1), and its volume compe-

tition parameters to C. marina (') were 27—100 times higher than the opposition (£'). However, no out-competionts

were observed in all treatments of this study, which implied that all of the three species had the possibility to dominate
in the interspecific competition. From the results of this study, it could be concluded that background cell number and
proportion of HAB species in the water column may play important roles in phytoplankton competition, and the back-

ground cell number would be a useful parameter for the forecast of C. marina bloom.

Key words: Chattonella marina; Interspecies competition; Initial cell density; Skeletonema costatum; Scrippsiella tro-

choidea



