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Investigations on selective grazing in Oxyrrhis marina

MA Wan-jie, WANG Xiao-dong, WANG Yan
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Abstract: As the main consumers of phytoplankton, heterotrophic dinoflagellates play key roles in carbon cycling and
nutrient regeneration in marine ecosystem. Oxyrrhis marina was a model predator in laboratory-based feeding studies.
To assess the effects of food type and particles size on grazing rate, growth rate and cell volume of heterotrophic dino-
flagellate, O. marina were provided with either individual or combined prey. The results indicated that the 0. marina
has ability to consume 7 taxa, belonging to Chromalveolata, Haptophyta, Chlorophyta, Bacillariophyta and Ochrophy-
ta, respectively. The feeding activity of O. marina strongly depends on the prey size, which influenced significantly
the grazing rates, growth rates as well as cell volume. O. marina was ability to fed prey with size ranged from 2 pwm
to 128 wm. Prey with diameters ranged from 7.4 to 13 wm, e. g. Dunaliella tertiolecta, Heterosigma akashiwo and
Thalassiosira weissflogii, resulted in the highest ingestion rates, growth rates and cell volume in O. marina. The In-
gestion rate of 0. marina on Aureococcus anophagefferens, Emiliania huxleyi, unicellular Phaeocystis globosa which
diameters ranged from 2 to 4.5 pum, and D. brightwellii with diameters up to 128 pwm was decreased significantly.
Furthermore, D. brightwellit was not ingested by O. marina once alternative prey was available. Heterotrophic dino-
flagellates could play a significant role in regulation of size spectrum and population dynamics of phytoplankton in ma-
rine ecosystem due to their size-selective feeding.
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Tab. 1 The equivalent spherical diameter, carbon content of each cell and collection site of the algae used in the experiment

*Eﬁ%ﬁ FRR IR 0 7% Bk et . P
Algae species ESD/ pm /pg + cell™!

PRI R ( Oxyrrhis marina) 29.10 469.48 R W LMD [15]

T 4 BRWE (Aureococcus anophagefferens) 2.00 2.10 FEERD [18]

o FC A 8 ( Emiliania huleyi) 4.40 15.10 EE TR [19]

BRI A B ( Phaeocystis globosa) 4.50 13.80 o [ Bk o [18]

+ A= K [C 3 ( Dunaliella tertiolecta) 7.40 46.50 IR 28 T 30 e e v [20]

TR 55 W ( Heterosigma akashiwo) 11.00 348.00 o [ 5 (1]

S ICHFBESE ( Thalassiosira weissflogii ) 13.00 212.00 [ R v [21]

i FC XU 3 ( Ditylum brightwellii ) 128.00 3301.45 v [ Bk I [22]
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Fig. 1 The responses of 0. marina feeding on a range of prey

with different sizes

AUR represent Aureococcus anophagefferens; EMI represent Emiliania
huxleyi; PHA represent unicellular Phaeocystis globosa; DUN repre-
sent Dunaliella tertiolecta; HET represent Heterosigma akashiwo;
THA represent Thalassiosira weissflogii ; DIT represent Ditylum bright-

wellit
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Fig. 2 Change in algal concentration of different sizes of food

over 48 h
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Fig. 3 Ingestion rate of 0. marina feeding on 4 different sizes

of food

AUR represent Aureococcus anophagefferens; DUN represent Du-
naliella tertiolecta; THA represent Thalassiosira weissflogii; DIT

represent Ditylum brightwellii
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