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The seasonal change in helmet size in Daphnia cucullata is a typical example of cyclomorphosis. It may be induced both by 
predator-released kairomones or small-scale turbulence. In field conditions, such turbulence may be caused by movement of 

aquatic animals; particularly strong vortexes are created by a large predatory cladoceran Leptodora kindtii.
D. cucullata is common in riverine pools close to the Elbe River in Czechia; in most of them it produces helmets. In a 

small pool Bezednice, however, daphnids lack helmets despite the presence of predatory phantom midge larvae 
Chaoborus flavicans.

distance between pools is 1,8 km, their max. depth is 4 m
Bezednice – predators: Chaoborus larvae, daphnids lack helmets

Řehačka – Leptodora kindtii as main predator cyclomorphosis is pronounced

Three different D. cucullata clones from each 
pool were exposed to kairomones of 
phantom midge larvae Chaoborus flavicans
and to turbulences in three replicates for 
each clone. Chaoborus larvae were 
separated from daphnids by a fine net 
allowing chemical communication. 

Řehačka – Leptodora kindtii as main predator, cyclomorphosis is pronounced

Turbulences were produced mechanically 
(fig. on the left). A relative helmet length was 
measured in the third generation and 
compared with control animals.

Clones from the small pool Bezednice reacted by significant 
helmet elongation in Chaoborus treatment (p<0.001), 
the reaction to turbulence was not significant (p=0.28).

Clones from the large pool Řehačka showed significant reaction 
of a similar magnitude in both treatments (both p<0.001).

Despite apparent interclonal variation, relative helmet length in Chaoborus
treatments did not differ between clones from both pools (p=0.58).

Bezednice (small pool) Řehačka (large pool)

y 
fa

ct
or

ia
l A

N
O

V
A

  a
nd

 T
uk

ey
 p

os
t -

ho
c 

te
st

s

turbulence

10
20

30

control Chaoborus

re
la

tiv
e 

he
lm

et
 le

ng
ht

 [%
]

turbulence

10
20

30

control Chaoborus

re
la

tiv
e 

he
lm

et
 le

ng
ht

 [%
]

an
al

ys
ed

 b
y

clone

B1 B2 B3

1

B1 B2 B3 B1 B2 B3

r

R1 R2 R3R1 R2 R3 R1 R2 R3

r

clone

Acknowledgements: We thank  Petr Juračka and Martin Hejda  for their help with statistics,  and  Dr. Jaromír Seďa for molecular analysis of our Daphnia clones.


