
Top-down and bottom-up effects and relationships with local environmental factors 
in the water frog–helminth systems in Latvia 

INTRODUCTION

Top-down and bottom-up interactions in ecology refer to direct
interactions between adjacent trophic levels, where parasites are
placed higher but their hosts lower accordingly to the concept of
biomass pyramid.
Amphibian helminths include monogenean, trematode, cestode,
acanthocephalan, and nematomorph worms, which all are
endomacroparasites characterized by relatively large size and lack of
asexual replication in vertebrates; they often have complex life cycles
with one or more intermediate hosts, and cause infection intensity-
dependent pathologies.

MATERIALS AND METHODS

To study top-down and bottom-up effects, we conducted calling
male water frog counts and parasitological investigations of
helminths in waterbodies from different regions of Latvia,
supplemented by descriptions of waterbody features and
surrounding land use data.
We performed a series of generalized linear
model and zero-inflated negative binomial
regressions to determine the best
predictors for frog relative population
size and helminth infra-communities.
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ü Top-down effects of parasites on water frog population size 
were markedly weaker than the effects from both waterbody 
characteristics and terrestrial habitats. 

ü In the model rankings by AICc, the most qualitative GLM 
model explaining water frog population size contained only 
the waterbody factor, and it was followed by the model 
containing land use within 500 m (L500) only. The model 
containing parasite factor was on the bottom of the ranking by 
AICc.

ü Helminth infra-community species richness had a negative 
effect on the water frog population size; however, helminth
abundances showed no significant impact on the water frog 
population size and the host-parasite systems in water frogs 
seems to be evolved towards low levels of virulence and 
commensalism

ü The bottom-up effect from the host population size was 
observed only for larval diplostomid trematodes, which were 
more abundant in water frogs from larger populations, and 
this was an important factor with about the same rank as the 
most influential environmental factor (waterbody features).

ü In abundances of adult plagiorchiids and nematodes the best
predictor was the host specimen size. Environmental factors
had both direct effects from the habitat features (e.g.,
waterbody characteristics on frogs and diplostomids) and
indirect effects through parasite-host interactions (impacts of
anthropogenic habitats on frogs and helminths).

ü Our study suggests the presence of synergy between
top-down and bottom-up effects in the water frog–helminth
system that creates a mutual dependence of frog and
helminth population sizes and helps to balance helminth
infections at a level that does not cause over-exploitation of
the host resource.
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