encroachment

Applied Vegetation Science 19 (2016) 369-370

COMMENTARY

A multifaceted view on the impacts of shrub

Fernando T. Maestre, David J. Eldridge & Santiago Soliveres

Maestre, F.T. (corresponding author,
fernando.maestre@urjc.es ),

Eldridge, D.J. (d.eldridge@unsw.edu.au)?,
Soliveres, S.
(santiago.soliveres@ips.unibe.ch)3

Abstract

"Departamento de Biologfa y Geologfa, Fisicay
Quimica Inorganica, Escuela Superior de
Ciencias Experimentales y Tecnologia,
Universidad Rey Juan Carlos, Calle Tulipan s/n,
28933 Mdstoles, Spain;

2School of Biological, Earth and Environmental
Sciences, University of New South Wales,
Sydney, New South Wales 2052, Australia;
SInstitute of Plant Sciences, University of Bern,
Altenbergrain 21, 3013 Bern, Switzerland

The increase in the density and cover of native shrubs, par-
ticularly in grasslands and open woodlands (shrub
encroachment, also known as woody encroachment or
thickening), is a global phenomenon that occurs in ecosys-
tems ranging from the drylands of eastern Australia to the
tundra (Eldridge et al. 2011). Regardless of the mecha-
nisms driving this land-cover change, shrub encroachment
is a source of concern for land managers in grasslands
worldwide, who consider it a major threat to the viability
of their pastoral enterprises (Eldridge & Soliveres 2015).
Within the scientific community, shrub encroachment has
often been viewed as being associated with declining
ecosystem functioning, landscape degradation or desertifi-
cation (Van Auken 2000). Consequently, considerable
resources have been allocated to support shrub removal
programmes in areas affected by shrub encroachment in
countries such as Australia and the USA (Eldridge & Soli-
veres 2015). Most of these programmes, however, have
failed in the long run (e.g. Rango et al. 2005).

Interest in shrub encroachment has not waned in recent
years. The two articles included in this issue of Applied Vege-
tation Science evaluate the consequences of encroachment
for grassland vegetation and possible management actions
to reverse its negative effects on grasses. Barbosa da Silva
et al. (2016) show that shrub encroachment simplified a
herbaceous community in seasonally flooded grasslands
from the Pantanal ecosystem in Brazil, and Pittarello et al.
(2016) illustrate how two management actions, the
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Shrub encroachment, a global phenomenon with management implications, is
examined in two papers in the current issue of Applied Vegetation Science. Barbosa
da Silva et al. show that encroachment simplifies the herbaceous community,
and Pittarello et al. illustrate how pastoral practices can restore encroached
grasslands. While detrimental effects of shrub encroachment on grassland vege-
tation are often reported, we argue for a more holistic view when assessing this
land-cover change.

arrangement of temporary night camp areas and the strate-
gic placement of mineral mix supplements for cattle, can
be used to restore the cover, diversity and biomass of
grasses in encroached grasslands from the Italian Alps.
Both articles provide useful insights into the (deleterious)
effects of shrub encroachment on grass diversity and abun-
dance in these ecosystems, and how it can be managed to
maximize the provision of forage for livestock.

While the results and conclusions of Barbosa da Silva
et al. (2016) and Pittarello et al. (2016) are entirely valid,
both studies focus on a particular functional group
(grasses) and ecosystem service (provision of forage). Can
these findings be extended to other environments, the
multiple services provided by grasslands/shrublands, the
different species of encroaching species or the variety of
taxa from these ecosystems? The response is clearly no, as
shrub encroachment has multiple outcomes for the biota,
functions and services of terrestrial ecosystems (Fig. 1).
Despite this, the shrub encroachment—degradation rela-
tionship is generally viewed as a one-size-fits-all paradigm
(Van Auken 2000; Eldridge et al. 2011). Increasing evi-
dence suggests that the positive effects of encroachment
might far outweigh the perceived negative effects. More
recent global-scale field studies (Soliveres et al. 2014) and
regional syntheses (Eldridge & Soliveres 2015) indicate
that plant diversity and multiple ecosystem functions are
maximized under moderate levels of woody plant cover
(the same response reported by Barbosa da Silva et al.
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Fig. 1. The positive effects of individual shrub patches (PLE) on multiple
ecosystem services across Australian woodlands are predicted to remain
positive until woody cover reaches about 60% (upper panel). The lower
panel depicts the predicted responses of five ecosystem services to
increasing shrub encroachment, with the range of values shown in the
shaded envelope. The vertical stripe represents the range of woody cover
values that maximize the level of all ecosystem services simultaneously.
Modified from Eldridge & Soliveres (2015).

[2016] for species diversity). Furthermore, the effects of
shrub encroachment on ecosystem structure and function-
ing, either positive or negative, are strongly dependent on
the functional traits of both the encroaching shrubs and
the grasses being replaced (Maestre et al. 2009), as well as
on environmental conditions (e.g. climate; Eldridge et al.
2011) and grazing pressure (Eldridge & Soliveres 2015).
We question whether the use of value-laden language with
negative connotations such as “This study is focused on the
spread of a native species that behaves as an invasive spe-
cies” (Barbosa da Silva et al. 2016) does really advance our
understanding of shrub encroachment, and whether
native encroacher species can be considered analogous to
exotics. This view might often be too simple and does not
recognize the many positive benefits of shrubs and shrub-
lands over and above any purely pastoral (grazing) value.
The majority of the criticism of encroachment derives
from grass/pastoral-focused studies, and relates to its
negative effects on forage production. However, shrub
encroachment is a complex and multifaceted phe-
nomenon, and understanding its ecological consequences
requires that we adopt a more holistic view, acknowledg-
ing the multiplicity of organisms and ecosystem processes/
services it affects. We call for a greater understanding of

the full range of ecological impacts of encroachment and
reinforce the notion that any effects are context-depen-
dent. Our perception of shrub encroachment will change
markedly depending on those organisms and ecosystem
services that we value the most in any ecosystem undergo-
ing such a dramatic land-cover change.
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