Impact of litter raking on vegetation change
along a soil acidity gradient in a deciduous forest
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Background

Main Findings

Litter raking was a widespread management activity in European forests
in the past centuries. The collected
litter was used mainly as bedding for
farm animals. This had a profound
impact on forest ecosystems due to
removal of large quantities of nutrients and biomass. Impacts of litter
raking on various forest components
were extensively studied (Sayer
2006, Biol. Rev. 81). However, the
impact on diversity and composition
of forest understorey vegetation
under various environmental conditions is still poorly understood.
Therefore we focused on species
composition change along soil
acidity gradient following two litter
raking treatments running for four
years.

● Mainly nutrient, light
● Species
demanding and ruderal
composition change
species increased (e.g.
is more pronounced
Taraxacum sect.
in plots affected by
Ruderalia, Conyza
litter raking.
canadensis, …)

How did we do this?

● This is particularly
true for vegetation
on more acidic soils
rather than for
vegetation on less
acidic soils.

Linear regression models show to what extent
species
composition
changed due to regular
litter raking along soil
acidity gradient (pH and
calcium; horizontal axes). First, Non-metric
multidimensional scaling (NMDS) was conducted. Differences between position of the
first-year and the lastyear record on NMDS
axes were calculated.
Each circle represents
the measure of change in a single plot (vertical axes; 0=no change). Red circles stand for autumn
raking, green for raking in spring and blue are control.

45 permanent plots have been
established. Tree litter was removed
in spring (15 plots) and autumn (15
plots) every year, 15 plots were
control. Species composition was recorded yearly. Soil chemical properties were analysed each year.

The repeated-measures ANOVA
showed a significant effect of
time since the start of the experiment (Ftime = 20.05, df = 3, p
<0.0001)
and
treatment
(Ftreatment = 8.69, df = 6, p <
0.0001).
Within-treatment variation
was too high to show significant
differences between groups (all
Bonferroni tests, p > 0.05)
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Experimental plot layout.

Site description
The experiment is taking place in the southeastern part of the Czech Republic, in the
Podyjí National Park. The elevation ranges
from 365 to 375 m a.s.l.. Climatically the locality belongs to a dry and warm part of the
Czech Republic. Cambisols are established on
the acidic biotitic granite bedrock. for centuries, the area had been used as pasture, but
has been wooded in the 19th century. Current
vegetation is dominated by Quercus petraea
agg. with a mixture of Pinus sylvestris and
Carpinus betulus.

List of species most positively or negatively influenced or by raking. The horizontal axis shows the sum
of frequency changes (positive: right columns; or negative: left columns) for raking in Autumn, Spring and
Control. Bar width depicts species frequency in the
dataset. Ruderal and light demanding species were
affected most positively.
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