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Killed salmons in 
aquaculture pens by 
Chrysochromulina 
polylepis

5 µm



Prymnesium phagotrophy on algae

Photos by Urban Tillmann
TIllmann, U. (1998) AME 14: 155-160



When will the 
first dead 

bathing guest 
float ashore?

10 000 
marched 

for 
a clean 

Öresund 

Sydsvenska Dagbladet September 5, 1988



Sydsvenska Dagbladet November 16, 1988

Fishermen fights for the sea

Minister: 
you might 

forget 
I will 

NOT !

Sea 
assassination





Factors influencing Prymnesium-

1. Toxin production and degradation

2. Allelopathy

3. Mixotrophy (phagotrophy)
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Toxicity in Chrysochromulina polylepis at different 
light conditions

Legrand, Johansson, Johnsen, Borsheim and Granéli, (manuscript)



Toxicity in Prymnesium parvum grown 
under NP sufficient and deficient conditions
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Prymnesium parvum toxicity
(HE50 number of P. parvum cells necessary to kill an organism
-NOTE that the lower the HE50, the more toxic the cells are)
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Relation between toxicity and nitrogen/phosphorus
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Effect of increasing P-deficent P. parvum numbers on flat-fish

QuickTime™ and a YUV420 codec decompressor are needed to see this picture.



Prymnesium parvum

Strong aeration, 100ml/sec
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Ichthyotoxic species

Prymnesium parvum

Chrysochromulina polylepis

AND… 
Gymnodinium spp., 
Heterosigma akashiwo, 
Chatonella spp., etc.

Prymnesin-2

H2N



The allelopathic organism, to achieve 
dominance, release chemical compounds 

stoping/inhibiting the growth of the competitors 

Allelopathic organism: 
better competitor for resources



☺ Before



After



Effect of Prymnesium parvum filtrate on different algae
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Dose response relationship between P. parvum cell-free filtrates on Artemia 
salina nauplia



Effect of  P. parvum filtrates on Heterocapsa rotundata

P. parvum densities (x105 cells ml-1)
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Control
+ P. parvum filtrate

0
1
2
3
4
5
6
7
8

0 1 2 3 4 5 6 7 8
days

0,0

0,2

0,4

0,6

0,8

0 1 2 3 4 5 6 7 8
days

Effect of P. parvum filtrates on a plankton community

Fistarol, Legrand, Granéli, 2003, MEPS  255: 115-125



CiliatesCiliates FlagellatesFlagellates DiatomsDiatoms

0

3000

6000

9000

12000

0 2 4 6 8
days

ce
ll 

10
3 

l-
1

0
500

1000
1500
2000
2500
3000
3500

0 2 4 6 8
days

ce
ll 

10
3 

l-
1

0

3000

6000

9000

12000

0 2 4 6 8
days

ce
ll 

l-
1

Control
+ P. parvum filtrate

Fistarol, Legrand, Granéli, 2003, MEPS  255: 115-125



Control
+ P. parvum filtrate
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Low Prymnesium parvum cell numbers can produce enough 
allelochemicals to stop growth or kill other algae
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The toxicity of the cell-free filtrate decreases faster in 
light than in dark
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Bacterivory and toxicity in Prymnesium patelliferum with different
intracellular P content
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P. parvum phagotrophy
(prey ingestion ca. 1 min)

P. Uronen

Photo Paulina Uronen

10 µm10 µm

Photos by Urban Tillmann
TIllmann, U. (1998) AME 14: 155-160



Starving cells

10 µm



% P. parvum feeding cells and lysed R. baltica cells
(-N treatment)
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P. parvum at different densities feeding on Rhodomonas baltica
(-N treatment)
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% immobilized H. rotundata cells
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Prymnesium phagotrophy on a heterotrophic dinoflagellate

Photos by Urban Tillmann
TIllmann, U. (1998) AME 14: 155-160



Oxyrrhis marina cell lysis in the presence and absence 
(control) of P- deficient Prymnesium parvum cells
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Relation between mortality of Oxyrrhys at different cells 
densities and P- deficient P. parvum cells (20000 . ml-1) 
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Ingestion of Oxyrrhis after 2 and 6 days incubation with 
increasing Rhodomas and Prymnesium densities
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P. Parvum feeding on 
horse blood cells

Before capturing a 
particle P. parvum
forms vesicles in the 
posterior end of the 
cell.



Epifluorescense microscope (UV light)

P. parvum with food 
vacuoles stained 
with blue/yellow 
LysoSensorTM

Light microscopeP-deficient P. 
parvum ingesting 

blood cells





Conclusions

•Toxicity is the key factor in the success of Prymnesium to 
dominate the  plankton food web

If toxicity is low: Prymnesium allelopathic effect is low (or 
non-existent) and is a suitable prey for grazers

•At high toxicity levels: (a) most phytoplankton groups are 
killed, some few species/groups may survive by being more
resistent (cyanobacteria, bacteria)

•At high toxicity levels(b) grazers are rapidly killed and 
ingested by Prymnesium, thus reversing the classic grazing 
pathway between protozoans and algae



Calanus helgolandicus

500µm Faecal pellet

Sedimentation (export)

Recycling/
retention



C. helgolandicus pellets

•Pictures taken with SEM

•400 X magnification



P. parvum with ingested 
particles (arrows)

Light microscope

10 µm

Epifluoroscense microscope
(blue light)


