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Protected areas are essential, but not sufficient on their own, to conserve biodiversity into the future. Rangelands,
used primarily for livestock grazing, have the potential to complement existing reserve systems and be used for
“off-reserve” conservation. Success relies on our ability tomanage rangelands to simultaneously achieve positive eco-
nomic outcomes for graziers while maintaining the ecological processes that support biodiversity. However, we
argue that research has failed to effectively inform off-reserve conservation strategies, particularly in relation to ver-
tebrate fauna. Most research has focused on the difference in faunal diversity between ungrazed and heavily grazed
areas, but faunal responsesbetween these extremeshave received less attention. In reality,moderate levels of grazing
seem more likely to achieve the ecological, economic and social balance that would be required for successful off-
reserve conservation on rangelands. Here we review the current knowledge on the impact of grazing by domestic
livestock on terrestrial vertebrate fauna in rangelands, highlighting the relative lack of research on the impact of graz-
ing regimes between the extremes.We argue that amore detailed understanding of vertebrate responses to different
grazing intensities is required. Furthermore, if the potential for off-reserve conservation on rangelands is to be real-
ized, graziers need management advice based on the integration of ecological, economic, and social data.
CrownCopyright©2016PublishedbyElsevier Inc. onbehalf of The Society for RangeManagement. All rights reserved.

Introduction

“Off-reserve” conservation in areas with an alternative primary land
use is a way to complement existing reserve systems (Fischer, 2011) as
protected areas are increasingly considered inadequate, on their own, to
conserve biodiversity into the future (Margules and Pressey, 2000).
Rangelands used for domestic livestock grazing provide an ideal oppor-
tunity for off-reserve conservation. For rangelands to serve a dual pur-
pose (i.e., food production and conservation), positive outcomes for
the primary land user must be maintained while protecting the ecolog-
ical processes that support biodiversity (Norris, 2008). Therefore, it is
important to not only understand the impacts of domestic livestock
grazing on biodiversity but also combine ecological knowledge with
economic and social data (Eyre et al., 2011).

On rangelands, the response of vegetation to grazing has been stud-
ied in detail (Landsberg et al., 2003; Díaz et al., 2007); however, the re-
sponse of vertebrate fauna is complex and less well understood.

Research to date has focused on high-contrast treatments (e.g., Knox
et al., 2012; Pafilis et al., 2013; Rickart et al., 2013). Under high-
intensity grazing regimes, faunal diversity is generally reduced
(e.g., Dorrough et al., 2012). However, there are relatively few detailed
inquiries into the effects of more moderate levels of grazing. Under
moderate intensity grazing, overall faunal diversity may remain rela-
tively constant or may even increase (Martin and McIntyre, 2007;
Lusk andKoper, 2013). The effect ofmoderate levels of grazing on faunal
communities deserves further attention, as this is likely to be where a
balance between food production and conservation could be achieved.

Overall measures of biodiversity, such as abundance and species
richness, provide insight into faunal response to grazing but may bemis-
leading. Thesemeasures can remain constantwhile the community com-
position shifts as different species increase or decrease in abundance.
Community compositional changes and the responses of individual spe-
cies to grazing are, arguably, more important than overall biodiversity
measures for informing off-reserve conservation on rangelands (Derner
et al., 2009). This is especially true if conservation goals include protecting
certain species or encouraging particular assemblages.

So far, research has highlighted the differences betweenheavy grazing
and low or no grazing, but we still don’t know how best to graze
rangelands. We need to further understand faunal responses to grazing,
yet there are challenges involved in collecting the data that will inform
off-reserve management strategies. These include 1) designing experi-
ments at the appropriate scale that will examine faunal responses at
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moderate levels of grazing and take into account the complex abiotic and
biotic processes that occur on rangelands and 2) relating this information
to food production outcomes, including the economic and social implica-
tions of particular management actions. In overcoming these challenges,
strategies for off-reserve conservation on rangelands could be developed.

The aim of this review is to broadly synthesize the current global
knowledge on the impact of grazing by domestic livestock on terrestrial
vertebrate fauna. We highlight the relative lack of research on the im-
pact of grazing between high and low extremes, asserting that this
area of moderate grazing intensity is critical for informing off-reserve
conservation on rangelands. Finally, we provide direction for future re-
search, arguing that experimental grazing trials could facilitate a multi-
disciplinary approach to data collection and inform conservation
management strategies on rangelands.

Why are Rangelands Suitable for Off-Reserve Conservation?

Anthropogenic disturbances such as agriculture influence biodiver-
sity, often reducing it or changing the assemblage structure (Laurance
et al., 2014). Livestock grazing is the most widespread land use in the
world. It occurs on 25% of the global land surface including semiarid
and arid zones, as well as tropical and temperate regions (Asner et al.,
2004). Most livestock grazing takes place on rangelands. Rangelands
are defined here as open country that naturally produces forage plants
suitable for grazing of domestic livestock or wild animals.

Although rangelands are primarily used for food production, the im-
portance of these vast areas in terms of conservation cannot be
overlooked. Indeed, there is fierce debate about the best way to achieve
conservation and food production objectives on agricultural land
(Norris, 2008; Phalan et al., 2011; Hodge et al., 2015). “Land sharing”
is where dual land use occurs over large areas, generally with lower in-
tensity agriculture, whereas “land sparing” refers to higher-intensity ag-
riculture over smaller areas, with areas set aside solely for conservation
purposes (Phalan et al., 2011).

There is high potential for land sharing to be successful on
rangelands. In contrast to intensive agricultural practices like cropping,
rangelands may be relatively “intact” (McIntyre and Hobbs, 1999). Ad-
ditionally, their sheer size means that management changes could
have major biodiversity implications on a large scale.

An understanding of faunal response to various levels of grazing
could also helpwithmanagement of protected areas.While it is implied
that protected areas exclude livestock, this is not always the case. In
many situations, livestock can exist at relatively high densities inside
protected areas, whether managed intentionally (Porter et al., 2014;
Williamson et al., 2014) or as feral animals. Removal of feral livestock
may be expensive and difficult to achieve, so understanding their im-
pact on fauna could assist with protected area management. The fact
that domestic livestock grazing occurs “on reserve” and “off reserve”
suggests that a flexible view of land sharing and/or sparing is required
when considering the interface between conservation and agriculture
(Kremen 2015).

It is also important to consider thatmany rangeland systemshave an
evolutionary history with herbivory and are disturbance dependent
(Knapp 1999; Fynn et al 2016). Additionally, the presence of domestic
livestock alongside native herbivores creates a cumulative grazing pres-
sure (e.g., Ash and Smith 2003). Therefore, the capacity of a rangeland
system to tolerate domestic livestock grazing will depend on the evolu-
tionary history of herbivory at that location and the existing native her-
bivore grazing pressure. Because of these factors, the management
strategies required to achieve off-reserve conservation are likely to be
system specific.

Impact of Livestock Grazing on the Landscape

The specific set of agricultural management practices associatedwith
grazing constitutes a grazing regime. Stocking rates are managed

according to the pre-existing land condition and the system productivity
(i.e., rainfall) and can bemanipulated by fencing andwatering point con-
figurations. Grazing may be continuous, seasonal, or rotational with in-
termittent spelling, and different livestock are sometimes grazed
together in mixed flocks. Fire is commonly used in conjunction with
grazing to promote new growth and suppress undesirable shrub or
woody encroachment in grasslands (Gregory et al., 2010; Bock et al.,
2011). Additionally, woody growth may be mechanically or chemically
removed. In grasslands this is generally to combat encroachment,
whereas in open woodlands, existing trees may be thinned or cleared
to promote grass growth and assist with livestock movement through
the landscape (Asner et al., 2004). In some areas, forage plant abundance
and growth are promotedwith the application of fertilizer and introduc-
tion of exotic grasses (Kutt and Fisher, 2011). Management practices as-
sociatedwith grazing combinewith the effect of grazing itself to create a
cumulative impact on the landscape and determine the overall “distur-
bance intensity.” The inherent complexity of grazing regimes is one rea-
son it has been difficult for previous grazing studies to reach clear
conclusions and translate these into management recommendations.

Grazing has an effect on the composition, structure, and functioning
of ecosystems. Heavy grazing can profoundly alter the abiotic and biotic
components of a system through 1) removal of vegetation via herbivory,
altering vegetation structure and floristics; 2) trampling, leading to soil
compaction and destruction of the soil crust; or 3) the input of nitrogen
(Graetz and Tongway, 1986). Indirectly, grazing may change competi-
tion and predator/prey dynamics, leading to a change in foodweb struc-
ture (e.g., Knox et al., 2012; Pafilis et al., 2013; Pettigrew and Bull, 2014).

The response of vegetation to grazing has been studied in detail
(Landsberg et al., 2003; Díaz et al., 2007). Changes in soil nutrients
and the soil microbiotic crust due to concentrated grazing have been
commonly observed and occur relatively rapidly (Eldridge et al.,
2011). The destruction of the microbiotic crust through livestock tram-
pling has implications for water infiltration and seed germination
(Eldridge and Greene, 1994; Prasse and Bornkamm, 2000; Facelli and
Springbett, 2009). Heavy grazing generally favors annuals over peren-
nials and those plant species that are short and prostrate with a stolon-
iferous or rosette architecture (Díaz et al., 2007). The resulting
vegetation structure is simplified and more open with a higher propor-
tion of bare ground (Landsberg et al., 2003). In some grazing regimes
the vegetation structure is further altered by tree clearing or the intro-
duction of exotic grasses (Martin and McIntyre, 2007; Dorrough et al.,
2012; Germano et al., 2012). This knowledge of plant diversity response
to grazing has facilitated the development of generalized models.

Response curves of plant diversity to grazing were proposed a num-
ber of decades ago (Milchunas et al., 1988) and built upon in more re-
cent times (Cingolani et al., 2005). It is generally accepted that
vegetation heterogeneity is highest under low to moderate levels of
grazing but lowest when grazing is very low or high and the extent of
the effect depends on the evolutionary history of herbivory and its inter-
actionswith other biotic and abiotic factors (Milchunas et al., 1988). Re-
sponse curves of vertebrate faunal diversity do not exist. It could be
assumed they will closely follow plant diversity response, yet this has
not been tested for vertebrate fauna and appears not to be the case for
invertebrate fauna. In a global review, van Klink et al. (2014) found
that overall, increasing grazing intensity has a negative effect on arthro-
pod diversity. In addition, arthropod diversity respondsmore negatively
to grazing than plant diversity (Rambo and Faeth, 1999; Van Klink et al.,
2014). It is reasonable to suggest that vertebrate fauna diversity re-
sponses to grazing will also differ from plant diversity responses.

Effect of Grazing on Vertebrate Fauna

The extent to which species are influenced by grazing will depend
on how much they rely on the niches affected by grazing (Milchunas
et al., 1988). Grazing can directly alter important structural habitat fea-
tures at ground level (Smith et al., 1996; Brown et al., 2011; Eldridge
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et al., 2011). This can positively or negatively affect the ability of fauna to
find shelter or thermoregulate, avoid predation, and access food. Com-
munity food webs can be altered if changes to vegetation structure
alter predator efficiency or abundance and prey availability (Bleho
et al., 2014). Additionally, vertebrate responses to grazing interact
with their response to the use of non-native grasses (Smyth et al.,
2009; Kutt and Fisher, 2011; Germano et al., 2012); tree clearing
(Martin and McIntyre, 2007; Brown et al., 2011; Dorrough et al.,
2012); and fire (Fuhlendorf et al. 2006; Kutt and Gordon, 2012). De-
pending on their niche, some species will bemore affected by these ad-
ditional elements of a grazing regime, instead of livestock grazing itself.

Fire and grazing are inextricably linked in many rangeland systems,
and their interaction has an important effect on vertebrate communities
(e.g., Fuhlendorf et al. 2006; Kutt and Gordon, 2012). Wildfires and
grazing by native herbivores both play a role in maintaining the hetero-
geneity of vegetation structure and supporting the faunal diversity that
relies on this heterogeneity (Fuhlendorf and Engle 2001). However,
with the introduction of domestic livestock grazing, natural fire and
grazing regimes are often altered. Additionally, the interaction between
grazing and fire is complex; herbivory can affect fire behavior and post-
fire recovery (Davies et al., 2016) and fire influences grazing patterns.
Changes to natural grazing andfire regimes can produce amore homog-
enous vegetation structure and therefore less habitat variability for
fauna (Fuhlendorf and Engle 2001). The effect of the interaction be-
tween grazing and fire is often considered more important than either
of these factors alone (Kutt and Woinarski, 2007; Fuhlendorf et al.,
2009).

On a global scale, heavy livestock grazing and associated manage-
ment actions have been implicated in the decline of vertebrate species
richness and abundance (Donald et al., 2001). In many studies, reptile
abundance clearly declines at high grazing intensity (Woinarski and
Ash, 2002; James, 2003; Castellano and Valone, 2006; Kutt and
Woinarski, 2007; Hellgren et al., 2010; Eldridge et al., 2011; Pafilis
et al., 2013). There is a substantial body of evidence that grazing leads
to a reduction in small mammal abundance in North America
(Fleischner, 1994; Valone and Sauter, 2005; Bock et al., 2006; Johnston
and Anthony, 2008; Rickart et al., 2013); South America (Tabeni and
Ojeda, 2003); Africa (Keesing, 1998; Monadjem, 1999; McCauley et al.,
2006); New Zealand (Knox et al., 2012); and Australia (Read and
Cunningham, 2010; Legge et al., 2011; Kutt and Gordon, 2012). In
the past century a startling decline in birds has been observed in the
South and North American grasslands (Brennan and Kuvlesky, 2005;
Rahmig et al., 2009; Azpiroz et al., 2012) and Australia’s temperate
wheat and sheep zone (Attwood et al., 2009). In most cases, such
declines are due to the cumulative effects of widespread habitat
destruction, intensifying land use, and a lack of refugia, driven at least
in part by grazing management practices (Donald et al., 2001).

Conversely, some vertebrate groups show little response or even
benefit from heavy grazing. In the arid zones of Australia and North
America, reptiles often do not respond to grazing, suggesting resilience
(Read, 2002; Read and Cunningham, 2010; Germano et al., 2012; Frank
et al., 2013). Likewise, generalist arboreal reptiles apparently benefit
from heavy grazing (Woinarski and Ash, 2002; James, 2003; Eyre
et al., 2009b; Brown et al., 2011; Kutt and Fisher, 2011). Somemammal
species are facilitated by grazing, either through a long evolutionary his-
tory with ungulate herbivores or as an indirect response to associated
land management activities, such as increased water availability
(Munn et al., 2014). In grazed open woodlands, birds are typically
more responsive to tree clearing than grazing (Ludwig et al., 2000;
Martin and McIntyre, 2007; Dorrough et al., 2012), and in some loca-
tions, grazing alone has little effect or may even be beneficial to bird
abundance and species richness, provided trees are not cleared (Evans
et al., 2006a; Martin and McIntyre, 2007; Lusk and Koper, 2013).

Relatively few studies examine faunal response at multiple
levels of grazing (Table 1). Where entire vertebrate groups have been
sampled over multiple grazing intensities, species richness can remain

unchanged as grazing intensity increases, but the community assem-
blage generally shifts (Martin and McIntyre, 2007; Eyre et al., 2009a;
Read and Cunningham, 2010; Kutt et al., 2012). The response of birds
to moderate levels of grazing has received the most attention (Martin
and McIntyre, 2007; Wallis De Vries et al., 2007; Eyre et al., 2009b;
Rahmig et al., 2009; Johnson et al., 2011). Bird species associated with
disturbance increase in abundance as grazing intensity increases (Eyre
et al., 2009a; Kutt et al., 2012). While low levels of grazing will affect
some sensitive bird species, bird richness can be maintained at moder-
ate levels of grazing (Martin and McIntyre, 2007; Johnson et al., 2011).
Other studies have examined the response of individual species’ abun-
dance to moderate grazing intensities. For example, ground squirrel
(Spermophilus spp.) and badger (Taxidea taxus) abundances had almost
linear and opposite responses to increased grazing intensity (Bylo et al.,
2014). A lack of holistic data on entire vertebrate faunal communities
and how they respond to multiple levels of grazing impedes our ability
to formulate landscape-scale management strategies for rangelands.

Often, even when grazing studies do include multiple levels of graz-
ing, the focus stays on the changes between the highest contrast treat-
ments. Of course, when no obvious patterns can be seen among other
treatment levels, this makes for more clear-cut results and relates di-
rectly to land-use differences. But by focusing on extremes, we may be
missing more nuanced community responses at moderate grazing
levels. Where whole vertebrate groups are studied, conservation biolo-
gists need to examine compositional changes in more detail. Specific
compositional changes and the responses of individual species to graz-
ing may be more important than overall biodiversity measures for
informing off-reserve conservation on rangelands. This is especially im-
portant if conservation goals include protecting a certain species or en-
couraging particular assemblages.

Shifts in community composition are driven by a variety of direct
and indirect mechanisms (Fig. 1). Most grazing response mechanisms
are suggested or assumed, and very few have been experimentally test-
ed or examined in detail (but see Rosi et al., 2009; Villar et al., 2013). An
understanding of the mechanisms behind community compositional
change may make it possible to predict species responses to grazing
(Martin and Possingham, 2005).

Key Challenges

Extensive work has been done at a local scale to describe vertebrate
fauna community variability, as well as identifying potential mecha-
nisms. We can now move forward with a focus on data collection that
translates directly into practical management advice for off-reserve
conservation on rangelands. The first key challenge is to understand

Table 1
A summary of recent vertebrate response grazing studies, indicating the use of grazing
treatments

Grazing treatments in vertebrate
response studies

References

Grazed versus long ungrazed areas:
grazing exclosure

Kutt and Woinarski, 2007; Blevins and
With 2011; Bock et al., 2011; Wasiolka
and Blaum 2011; Germano et al., 2012;
Rickart et al., 2013; Lusk and Koper,
2013; Pafilis et al., 2013

Grazed versus long ungrazed areas:
protected land

Woinarski and Ash, 2002; Kutt and
Gordon, 2012

Grazed versus recently ungrazed
(e.g., after cattle removal) with
sampling at different intervals after
grazing removal

Vial et al. 2011; Legge et al., 2011; Kutt
et al. 2013; Whitehead et al. 2014

Different levels of grazing Martin and McIntyre, 2007; Eyre et al.,
2009a; Hellgren et al., 2010; Read and
Cunningham, 2010; Kutt et al., 2012;
Bylo et al., 2014; Kay et al., 2016
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vertebrate faunal responses between the extremes. Secondly, we
must correlate this with food production and profitability. Connecting
these different datasets would give us the ability to quantify the
cost of achieving specific conservation objectives on rangelands. Previ-
ous research has been ineffective at meeting these challenges. This is
partly due to the inherent complexity faced with the interacting ele-
ments of grazing regimes and the limitations faced when designing
grazing studies, but also partly due to a focus of biodiversity studies
on maintaining biodiversity, rather than balancing biodiversity and
food production outcomes.

Most grazing studies are designed within an existing grazed land-
scape where paddocks or properties experiencing differing disturbance
intensities are sampled (Dorrough et al., 2012; Germano et al., 2012;
Knox et al., 2012; Piana andMarsden, 2014). These disturbance intensi-
ties may be based on stocking rate, livestock dung counts (indicating
their use of the area), distance from watering points (i.e., piosphere tri-
als), or some kind of combination. It is difficult to quantify treatment
levels, as there are no standard definitions of “high,” “moderate,” or
“low” grazing. The other elements of a grazing regime are a further com-
plication that influence disturbance intensity and can confound the ef-
fect of grazing alone (Brennan and Kuvlesky, 2005). Furthermore,
prior land use and historical grazing intensities are usually unknown,
and the cumulative effect of native herbivores is often neglected. With-
out a standard means of quantifying treatment levels, it is difficult to
compare different grazing studies and make generalizations about ver-
tebrate responses, even if they occur in similar vegetation types.

In an existing grazed environment, manipulation of grazing regime
elements is often out of the researcher’s control, with treatment levels
limited towhat is already there. Piosphere trials have been used to sam-
ple plants (Landsberg et al., 2003) and invertebrates (Hoffmann and
James, 2011) across grazing gradients as they decrease radially away
from watering points. While there is great opportunity in such trials to
measure multiple levels of grazing across a gradient, these studies are
always confounded by proximity to water, a consideration important
to vagile fauna. Cross-fence comparisons (e.g., Read, 2002; Read and
Cunningham, 2010) in existing grazed environments can ensure that
landscape features are constant across treatments; however, the treat-
ment levels must still be estimated or inferred. Ideally, treatment levels
could be controlled or manipulated to avoid uncertainty.

Future Directions

A different way to study the response of vertebrate fauna to grazing
is to use large-scale, plot-based experimental manipulations.
Landscape-scale grazing trials have been used to study the response of
vertebrates in Scotland (Evans et al., 2005; Steen et al., 2005; Evans
et al., 2006a, 2006b; Dennis et al., 2007; Wheeler, 2008; Villar et al.,
2013, 2014); Canada (Lusk and Koper, 2013; Bylo et al., 2014); and
Australia (Kutt et al., 2012). In this situation, stocking rates and grazing
regime elements, such as fire, can be manipulated as required. Many of
the confounding factors mentioned earlier can be eliminated, or at least
quantified. Importantly, grazing trials create an opportunity to simulta-
neously measure biodiversity and the economic performance and live-
stock productivity of the different treatments (O’Reagain et al., 2009,
2011). Grazing trials are usually established by agricultural research
bodies for this purpose anyway. If biodiversity surveys are included as
an “add-on” during the planning phase, the multidisciplinary data sets
collected would be very valuable.

Experimental grazing trials have many benefits, but they are expen-
sive to establish and maintain at the appropriate spatial and temporal
scale. Ideally, grazing experiments need to be over large spatial and
temporal scales so that sites are independent and to sample enough cli-
matic variation (Bylo et al., 2014). Since grazing trials have the potential
to yield research outcomes across multiple disciplines, there is also an
opportunity to share establishment and maintenance costs. Further-
more, large-scale biodiversity surveys can be made more cost-effective
by using new trapping technologies (Garden et al., 2007; Lindenmayer
et al., 2012; Perkins et al., 2013; Swan et al., 2014). Remote sensing
(Kilpatrick et al., 2011), landscape scale surveillance techniques
(Pimm et al., 2015), camera trapping (Meek et al., 2014), affordable
Global Positioning System collars (Allan et al., 2013), and acoustic sur-
vey of birds and frogs (Lellouch et al., 2014) all have the potential to
greatly reduce survey costs.

Collaborations among ecologists, agricultural scientists, and land
managers may be further supported if we can frame ecological
questions in a way that is relevant to food production industries. Taking
a functional trait-based approach to assessing the response of fauna
to grazing may be useful, particularly as functional traits relate to
ecosystem services. While functional traits have been widely applied

Figure 1. A summary of suggested response mechanisms of vertebrate fauna to livestock grazing. The suggestedmechanisms are grouped in four categories: “shelter from environmental
extremes,” “compete for resources,” “avoid predation,” and “find food.” Thesemechanismsmay influence species positively and cause them to increase in abundance (“increasers,” listed in
the upper row). Or species may respond negatively and decrease in abundance (“decreasers,” listed in the lower row).
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to plants (e.g., De Bello et al., 2012;Díaz et al., 2007; Lavorel et al., 2007),
work is being done to use this approach with invertebrate and verte-
brate fauna (Martin and Possingham, 2005; Davies et al., 2010; Luck
et al., 2012).

Finally, itmay be beneficial to focus future research onmore detailed
investigations of compositional changes and species response mecha-
nisms. Community compositional changes, the responses of individual
species to grazing, and the mechanisms driving those responses may
be more important than overall biodiversity measures for informing
off-reserve conservation on rangelands (Derner et al., 2009). With an
understanding of responsemechanisms, we can improve our predictive
capabilities (Martin and Possingham, 2005). Consequently, if the re-
sponse of wild vertebrates to different grazing intensities can be pre-
dicted, land management actions could be manipulated to achieve
conservation goals that are targeted toward protecting certain species
or encouraging particular assemblages. This allows land managers to
prioritize their conservation efforts and make them relevant to their
specific rangeland system, rather than aiming to simply maximize
fauna abundance or diversity.

Management Implications

The grazing of domestic livestock on rangelands is a practice that
will continue, if not intensify, in the future, particularly considering
human population growth and the increasing demand for food. With
continuing declines in the major vertebrate fauna groups, it appears
that areas set aside for conservation will not be enough, by themselves,
to conserve vertebrate biodiversity into the future. Rangelands present
an opportunity for “off-reserve” conservation, but our ability tomanage
vertebrate fauna on rangelands is limited by our understanding of their
response to varying levels of grazing. It is particularly important to look
at more moderate grazing, as this is where agricultural profitability and
the goals of off-reserve conservation are most likely to align.

Large, long-term experimental grazing trials are a potential way for-
ward. Along with their many benefits, grazing trials have the potential
to generate economic and food production data alongside biodiversity
data. This gives us an ability to quantify the economic cost of conserving
a particular fauna species or community assemblage, the kind of infor-
mation that would help when devising land management incentive
strategies or “payment for ecosystem service”−style schemes
(Wegner, 2016). While expense is a major barrier to establishing graz-
ing trials, collaborative partnerships among ecologists, agricultural sci-
entists, and land managers could help share the costs and ensure that
the most useful research outcomes are achieved.
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