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Fig. 1 Mutual allelopathic effects of co-culturing for 72 h between C. polykrikoides and A. sanguinea on cell density and growth
inhibition (or promotion)
a. AS ;b. CP ;c.CP AS (%); d. AS CP (%)
a. Cell density of AS; b. Cell density of CP; c. Inhibition of CP on AS; d. Inhibition of AS on CP
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Fig.3 Allelopathic effects of B. brevisulcata (BB) on A. sanguinea (AS)
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Fig. 4 Allelopathic effects of K. mikimotoi (Su’Ao, SZ) on A. sanguinea (AS)
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Abstract: Allelopathy plays an important regulatory role in phytoplankton population interactions and dynamics,
and has become an important area in the ecology of harmful algal blooms (HABs). But there are still many un-
knowns, both in the number of tested species and the general patterns of inter-specific allelopathic interactions. This
study investigated the allelopathic effects of four common HAB-forming dinoflagellates, Cochlodinium polykriko-
ides (from New York, USA), Karlodinium veneficum, Karenia mikimotoi, and Biecheleria brevisulcata (isolated
from China), on another common HAB-forming dinoflagellate, Akashiwo sanguinea. The choice of A. sanguinea as
a test model organism in this current study was due to its reported sensitivity to allelopathy. Under our experimental
conditions (72 h co-culturing), it was observed that the allelopathic effects varied from positive (growth-stimulating)
to negative (growth-inhibiting) depending on the species and in particular the initial cell density ratio. When
co-cultured with 4. sanguinea (initial cell density 500 cells/mL), C. polykrikoides promoted the growth of A. san-
guinea at an initial cell density of 250 cells/mL while K. mikimotoi (strain Su’Ao) and B. brevisulcata promoted A.
sanguinea at initial cell densities below 1 000 cells/mL. The growth of Karlodinium veneficum (with initial cell
densities between 5 000 to 50 000 cells/mL) was promoted by A. sanguinea. In contrast, with the same initial cell
density for A. sanguinea (500 cells/mL), the strain of K. mikimotoi from Shenzhen Bay inhibited the growth of 4.
sanguinea at the initial densities > 500 cells/mL, and C. polykrikoides inhibited the growth of 4. sanguinea at initial
cell densities >250 cells/mL in a dose-response manner that reached 100% inhibition when the initial density was
above 2 500 cells/mL. It is noteworthy that the two strains of K. mikimotoi (Su’Ao and Shenzhen Bay) exhibited
significantly different allelopathic potency. The results demonstrated that the allelopathic interactions among
HAB-forming species change from positive to negative, depending on the species and the ratio of initial cell density.

We believe that these results will contribute to further understanding of the mechanisms and dynamics of HABs.
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