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SUMMARY

1. An experiment conducted in streamside channels was used to document the regrowth of
grazed periphyton. Our objective was to determine the relative importance of current
velocity, grazing duration, and grazer type in shaping the trajectory of algal and periphytic
regrowth.

2. The grazing mayflies Baetis bicaudatus and Epeorus longimanus were used alone and in
combination to create three grazing treatments at slow, medium and fast current (2-5, 15—
20 and 30-40 cm s, respectively). Duration treatments consisted of 2, 4, 6, 8, 10 days of
grazing. Chlorophyll a and ash-free dry mass (AFDM) accumulation on grazed tiles was
measured (as periphytic AFDM and chlorophyll a, respectively) at 2, 4, 6, 8 and 10 days
following the removal of grazers.

3. Chlorophyll 2 and AFDM was best predicted by interactions between current velocity,
grazing duration and regrowth time.

4. The two grazer species did not differ in their effect on Chlorophyll 2 and AFDM during
the period of periphytic regrowth that followed grazing.

5. Longer grazing duration reduced periphytic biomass, but also accelerated algal regrowth,
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What happens to stream algae after invertebrate grazers have
eaten it? Does it grow faster or differently from un-grazed
algae? To address these questions, an experiment conducted
in streamside channels documented the re-growth of algae
following grazing by two mayfly species. We found that algal
re-growth did not depend on which mayfly species ate it;
rather, it was the duration of grazing that mattered. The longer
algae was grazed, the faster it grew. We also found that current
velocity was important for determining algal recovery, such
that grazed algae re-grew more rapidly in slow than in fast
current. These data suggest that past herbivory leaves a
“legacy” by influencing algal growth well after the grazing has
stopped.

and this growth enhancement was more pronounced at slower current velocities.
6. Data from this study suggest that herbivory can have important historical effects on

periphytic accrual.
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Introduction

Studies of stream herbivory generally focus on the
way in which grazers remove periphyton, not on how
it grows back after grazing has occurred (but see
DeNicola et al., 1990; Tuchman & Stevenson, 1991).
Little is known about what happens to stream
periphyton between grazing events, or even how
frequent those events are. Patch visitation frequencies
in natural streams have been proposed to vary with
patch biomass, community composition and renewal
rates (Hart, 1981; Kohler, 1983, 1984; Wiley & Kohler,
1984; Hart, Kohler & Carlton, 1991), but actual
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durations between grazing events are largely un-
known. Nevertheless, it is improbable that grazing
pressure is regular and continuous across the entire
streambed and visitation times likely vary from
minutes to hours to days.

Several factors might influence post-grazing per-
iphytic development in streams. First, current velocity
can regulate the levels of subsidy and stress experi-
enced by periphytic communities by simultaneously
regulating nutrient uptake rates and shear forces
(Biggs, Goring & Nikora, 1998). These antagonistic
processes serve as determinants of periphytic archi-
tecture and the kinds of algal cells that can success-
fully colonise and become established on grazed
surfaces (e.g. Poff et al., 1990; Stevenson, 1990; Biggs
& Hickey, 1994). Secondly, grazing duration influ-
ences the extent of periphyton removal and character-
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