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Habitat loss and simplification lower arthropod richness
but not diversity
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Habitat loss is rarely truly random and often occurs selectively with respect to

Ezg:sém;:?;gce the plant species comprising the habitat. Such selective habitat removal that
Email: kgsmith@davidson.edu decreases plant species diversity, that is, habitat simplification or homogenization,

may have two negative effects on other species. First, the reduction in plant
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community size (number of individuals) represents habitat loss for species at

selectively, the resulting habitat simplification decreases the diversity of resources
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available to species at higher trophic levels. It follows that habitat loss combined
with simplification will reduce biodiversity more than habitat loss without simpli-
fication. To test this, we experimentally implemented two types of habitat loss at
the plant community level and compared biodiversity of resident arthropods
between habitat loss types. In the first type of habitat loss, we reduced habitats by
50% nonselectively, maintaining original relative abundance and diversity of plant
species and therefore habitat and resource diversity for arthropods. In the second
type of habitat loss, we reduced habitats by 50% selectively, removing all but
one common plant species, dramatically simplifying habitat and resources for
arthropods. We replicated this experiment across three common plant species:
Asclepias tuberosa, Solidago altissima, and Baptisia alba. While habitat loss with
simplification reduced arthropod species richness compared with habitat loss
without simplification, neither type of habitat loss affected diversity, measured as
effective number of species (ENS), or species evenness as compared with controls.
Instead, differences in ENS and evenness were explained by the identity of the
common plant species. Our results indicate that the quality of remaining habitat,
in our case plant species identity, may be more important for multi-trophic
diversity than habitat diversity per se.
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INTRODUCTION

Biodiversity is declining globally (Barnosky et al., 2011;
Butchart et al., 2010; Cardinale et al., 2012; Ceballos
et al., 2015; Dirzo & Raven, 2003), in large part because
of habitat loss (Brooks et al., 2002; Chase et al., 2020;
Pimm et al., 2014; Yin et al., 2021). When addressing the
effects of habitat loss on biodiversity decline, it is often
implicitly or explicitly assumed that habitat is lost
nonselectively with respect to organisms comprising the
habitat (Bonin et al., 2011; Chaudhary et al., 2015; Keil
et al.,, 2015; Ney-Nifle & Mangel, 2000). While this is
sometimes true, habitat loss is often aggregated, resulting
in habitats experiencing simultaneous area reduction and
nonrandom loss of biodiversity (Seabloom et al., 2002;
Thiollay, 1997). This nonrandom aggregation may also
occur with respect to species comprising the habitat, that
is, the primary producers at the base of the trophic
pyramid. One example of such a situation is selective
logging of forests in which some tree species are prefe-
rentially removed over others, leaving a less diverse
plant community (Broadbent et al., 2008; Edwards &
Laurance, 2013; Ernst et al., 2006; Thiollay, 1992).
Another example is increased land use intensity, includ-
ing grazing, mowing, and fertilization. In grasslands,
these activities selectively affect rare or specialist flora,
decreasing the relative abundance of those species and
increasing the relative abundance of generalist species in
the habitat (Chisté et al.,, 2018; Gossner et al., 2016).
Given the primacy of habitat loss and modification as
drivers of biodiversity loss, more explorations of how
selective versus nonselective habitat loss affects biodiversity
are likely to be critical to biodiversity conservation and
management.

It is generally well understood that selective forms of
disturbance lead to greater ecosystem-wide biodiversity
loss than random disturbances (Almeida et al., 2021;
Garcia-Valdés et al., 2018; Smith et al.,, 2009). Niche
theory and the diversity-begets-diversity principle under-
lie this phenomenon: loss of biodiversity at lower trophic
levels is also loss of habitat diversity for organisms at
higher trophic levels (Miao et al., 2021; Thiollay, 1997).
According to the diversity-begets-diversity principle, which
postulates that diverse resources and niches provided by
taxonomic diversity stimulate evolution or the recruitment
of additional diversity (Emerson & Kolm, 2005; Kerr &
Packer, 1997; Tilman et al., 2014; Whittaker, 1972), a loss of
lower trophic level diversity should result in a trophic
cascade of biodiversity decline (Allan et al., 2014;
Soliveres et al., 2016). Because plants provide multiple
resources for species in higher trophic levels, plant
communities are themselves habitat for the species that
rely on plant structure, resource composition, and therefore

diversity. For example, when host plant communities
become dominated by one or a few similar species, the
diversity of available arthropod niches is reduced, thus
reducing arthropod diversity (Ebeling et al., 2020). We
therefore expect disturbances that simplify habitat by
decreasing both the amount of habitat and number of
available niches within a habitat to affect the biodiversity
of resident species occupying those niches more dra-
matically than disturbances that nonselectively decrease
habitat.

In this experiment, we manipulated habitat amount
(number of individual plants) and composition (plant
identity) at the level of plant communities and assessed
the concomitant effects of habitat loss and simplification
on associated arthropod community biodiversity. Our
goal was to determine how much more biodiversity loss
should be expected when habitat loss is combined with
habitat simplification, as compared to nonselective
habitat loss alone. Our experimental study system
reflects natural habitats in that the number, richness,
and diversity of host plants determine habitat size and
niche availability for organisms at higher trophic levels.
The pattern of habitat quality and quantity being largely
determined by producers has been observed and widely
discussed in forest ecosystems (Larrieu et al., 2018;
Patifio et al., 2018; Przepiéra & Ciach, 2022). Examining
how selective and nonselective habitat loss affects biodi-
versity in small, controlled habitats gives us insight into
how selective forces versus nonselective forces may
influence biodiversity in natural habitats of conserva-
tion concern, thus informing more effective predictions
of biodiversity loss following habitat loss.

Our experimental habitats each contained one
common and four rare plant species, reflecting the
often-uneven abundance distributions of natural habitats
(Preston, 1962). The three different common plant
species we selected (Asclepias tuberosa, Solidago
altissima, and Baptisia alba) each come from a different
taxonomic family and vary in the types of arthropod
communities they support. We implemented two differ-
ent types of habitat loss and compared arthropod
biodiversity between them. In the first type, we
reduced the size of habitats by 50% nonselectively,
while maintaining the original plant species richness
and relative abundance patterns (hereafter, habitat loss).
In the second type, we reduced habitats by 50% selec-
tively, removing all but one plant species, dramatically
reducing species richness and evenness of the habitat
(hereafter, habitat simplification). Comparing these
habitats to a control treatment, which experienced
neither habitat loss nor simplification, allowed us to
assess the effects of habitat loss with and without
reduction of diversity on biodiversity decline.
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METHODS
Habitat establishment

We constructed 45 experimental habitats in 1-m?
fabric plant growth bags in a grid arrangement
(Appendix S1: Figure S1) with ~5 m between bags in a
fenced field within a larger forest-old field complex in
the Davidson College Ecological Preserve in Davidson,
NC. Each bag was filled with a commercial topsoil
mixture and covered with a layer of bark mulch. In
May and June 2018, we planted 16 individual plants
in each bag. Eight of the 16 plants in each habitat
were one of our designated common species, B. alba,
A. tuberosa, or S. altissima. The remaining eight plants
in each habitat were evenly split among four other
species, each of which was represented twice within
the habitat. These four rare species were systemati-
cally selected from a pool of six possible plant species
such that each plant species was equally represented
across replicates in the experiment: Echinacea purpurea,
Monarda fistulosa, Opuntia humifusa, B. alba, A. tuberosa,
or S. altissima. Thus, habitats had a rotating assemblage
of five species, one of which comprised 50% of the plants
in the habitat (Figure 1; Appendix S1: Table S2). All
six plant species are native to the region and were
chosen for their phylogenetic diversity (six families) and
expected variation in arthropod assemblages. We col-
lected S. altissima ramets from wild, local populations,
and purchased all other species as seedlings from Prairie
Moon Nursery (Winona, MN).

Habitat
Loss

Control

Maintenance

We weeded bags year-round and maintained the original
number of individual plants as described above. To
maintain the relative abundance distributions of the
species in each habitat and to make visual arthropod
sampling possible, we maintained stem numbers for each
individual plant starting four weeks before sampling as
follows: S. altissima: three stems; B. alba: two stems;
E. purpurea: three stems; M. fistulosa: five stems;
A. tuberosa: five stems. Given its different growth form,
we did not maintain O. humifusa to a specific stem
number, but rather to prevent encroachment on adjacent
plants.

Experimental design and treatment
implementation

To address our prediction that habitat simplification
would lead to greater biodiversity loss than habitat loss,
we implemented three treatments in the summer of 2019
(n =15 habitats per treatment; Figure 1). We fully
crossed the three treatments (control, 50% habitat loss,
and 50% habitat loss with simplification) with the three
common plant species (B. alba, A. tuberosa, or S. altissima),
yielding nine individual treatment-common plant combina-
tions. These nine combinations were replicated five times
across different background plant communities, for a total
of 45 experimental habitats (Appendix S1: Table S2). For
the control treatment, we left habitats undisturbed, other

Habitat
Simplification

Common Plant Species @
Rare Plant Species HA ®

FIGURE 1 Schematic describing experimental treatments in this study. Large circles represent experimental habitats, ~1 m? in

area. Colored shapes within each circle represent individual plants, with shape and color designating plant species as shown in the

legend. Plant species richness and diversity were identical in the control and habitat loss treatments, but habitat simplification
reduced plant species richness and diversity compared with the control treatment.
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than maintenance of stem density as described above.
For the habitat loss treatment, we randomly chose half the
common species individuals and one individual of each
rare plant species for removal from the habitat. By reduc-
ing only the amount of habitat, but not the plant species
diversity, we simulated nonselective habitat loss. For the
habitat simplification treatment, we removed all rare spe-
cies plants, leaving only common species plants.
Remaining plant community structure posttreatment is
fully described in Appendix S1: Table S3. By reducing both
the amount of habitat and the plant species diversity in
the habitat, we simulated selective habitat loss and habitat
simplification. In both habitat loss treatments, we removed
50% of the individual plants, and therefore ~50% of
habitat area.

Sampling and arthropod classification

Because we were most interested in identifying the first
pulse of changes to arthropod diversity directly caused by
our treatments, and not by subsequent changes to the
habitat following disturbance, we focused on biodiversity
changes immediately following treatment implemen-
tation. Treatment implementation and subsequent
sampling occurred in five blocks, each containing nine
habitats with all possible common plant species-treatment
combinations represented once in the block. We imple-
mented treatments for each block two weeks prior to
sampling that block. Sampling occurred from June 10, 2019
through July 3, 2019. We systematically and fully sampled
each habitat in each block twice on two consecutive days,
with the goals of nondestructively identifying all resident
species and recording accurate relative abundance values
for each species. The group of researchers sampling the
habitats rotated on alternating days to ensure that each
habitat was viewed by as many people as possible. This
sampling method resulted in double-counting of experi-
mental units by two groups of researchers on two different
days. Although this approach resulted in double-counting
of arthropods, this does not affect our measures of diver-
sity or our analyses, which focus on relative rather than
absolute arthropod abundance.

Our sampling was nondestructive; we conducted
exhaustive visual surveys of macroinvertebrate abundance
on each individual plant. We avoided double-counting
within each observation period by systematically observing
one stem at a time from bottom to top or top to bottom.
We also avoided touching the plants during surveying to
discourage arthropods from moving between plants during
our observations. We observed plants systematically until
every stem had been surveyed, and all visible arthropods
had been counted. In addition to untimed exhaustive

visual sampling, we conducted timed pollinator surveys
(10 min per habitat) at midday for each habitat. We
collected descriptive data and took photographs of
species that could not be identified in the field. We
categorized macroinvertebrates to either the lowest
identifiable taxonomic unit or to morphospecies (hereafter
“species”) using field guides, BugGuide.net, identification
keys, expert advice, and an existing reference collection.
We provide a complete list of observed taxa (Appendix S1:
Table S1). Species that could not be assigned to known
taxa were given distinct morphospecies names that were
paired with descriptions and photographs to allow for
consistent identification (i.e., “Un_ID_Hemip1”).

DATA ANALYSIS

Calculating arthropod diversity: Species
richness, ENS, and evenness

The goal of our analysis was to determine how arthropod
biodiversity was affected by different types of habitat loss.
In our analysis, we focused on three biodiversity mea-
sures: arthropod species richness (i.e., number of taxa),
diversity measured as effective number of species (ENS),
and species evenness. We calculated ENS as the exponen-
tial of the Shannon-Weiner diversity index for arthro-
pods in each habitat. ENS is the number of equally
abundant arthropod species that would need to be in the
habitat to yield the actual Shannon-Weiner diversity
index of arthropods in the habitat. We calculated arthro-
pod evenness as the Shannon-Weiner index for each hab-
itat divided by the natural log of arthropod species
richness for each habitat.

Statistical analysis

We used generalized linear mixed models to determine
how habitat loss treatment and common plant species
affected arthropod richness and diversity. In R version
4.1.1, using the lme4 package (Bates et al., 2015), we
created four potential models for explaining the varia-
tion in arthropod diversity between habitats for each
dependent variable: species richness (Appendix S1:
Table S4), ENS (Appendix S1: Table S5), and species
evenness (Appendix S1: Table S6). The full model for
each dependent variable included treatment, common
species, and their interaction as fixed effects, with sampling
block as a random effect. The other three models respec-
tively dropped the interaction, common species, and treat-
ment terms. For the ENS models, we weighted variance for
common species to account for heteroscedasticity of that
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variable using nlme:varldent (Pinheiro et al., 2021),
according to criteria outlined by Zuur et al. (2009). We
calculated Akaike information criterion (AIC) for all
models and selected models with the lowest AIC values
as the best explanation of variation in the dependent vari-
able. We then checked our selected models for normality
of residuals and heteroscedasticity by plotting residuals
versus fitted values, inspecting qqgplots, and plotting
residuals versus levels of each fixed effect. Once the best
fit models for ENS and species richness had been identi-
fied, we assessed the relative effects of levels within
important fixed effects using post hoc pairwise comparisons
using the emmeans package (Lenth, 2021) (Appendix S1:
Tables S7-S12).

RESULTS

Selective habitat loss reduces arthropod
richness compared with nonselective
habitat loss

Both habitat loss and habitat simplification reduced
arthropod species richness compared with the undisturbed
control habitats. Additionally, habitat simplification
reduced arthropod species richness to a greater degree
than habitat loss alone (Figure 2A). The differences in
species richness between treatments can be visualized
in species-abundance distribution plots (Figure 3A),
with the variation in length of the distribution tails
between treatments showing variation in species rich-
ness. These results are consistent with our prediction
that habitat simplification will more dramatically affect
biodiversity, in this case, richness, than habitat loss
without simplification.

Habitat loss does not affect biodiversity as
measured by ENS and evenness

We detected no difference in average ENS or
evenness between habitats that experienced simplifica-
tion, habitat loss, or no disturbance (Appendix S1:
Figures S2 and S3). Neither of the best fit models explaining
variation in ENS and evenness between habitats contained
treatment as an effect (Appendix S1: Tables S5 and S6). This
suggests that while habitat loss and simplification affect
the species richness component of diversity, they do not
affect the evenness component of diversity. This result is
supported by the species-abundance distribution plots,
which show a similar ratio of rare to common arthropod
species across treatments (Figure 3A). This surprising

result not only contradicts our prediction that habitat
simplification would reduce biodiversity compared to
habitat loss, but also challenges general expectations in
ecology that habitat loss results in loss of biodiversity,
and that loss of diversity cascades between trophic levels.

Common plant species affects ENS by
changing habitat richness and evenness

We found that arthropod diversity, as measured by ENS,
was affected by the common plant species in the habitat.
Specifically, S. altissima-common habitats had higher
arthropod ENS than A. tuberosa and B. alba-common
habitats and A. tuberosa-common habitats had higher
ENS than B. alba-common habitats (Figure 2C).

Because ENS is influenced by both richness and
evenness, it can be affected by changes to species rich-
ness, species evenness, or both. The variation in ENS
between S. altissima and A. tuberosa-common habitats
cannot be explained by species richness, as we found
no difference in species richness between S. altissima
and A. tuberosa-common habitats (Figure 2B). Instead,
evidence suggests that the difference in ENS between
S. altissima and A. tuberosa-common habitats is
explained by changes in evenness. S. altissima habitats
have higher average arthropod evenness, which is consistent
with the higher ENS of those habitats. A. tuberosa-common
habitats, on the other hand, have a lower average arthropod
evenness (Figure 2D), which is consistent with the lower
ENS of those habitats (Figure 2C).

Though B. alba-common habitats do have a lower
ENS relative to S. altissima and A. tuberosa-common
habitats, the evenness of B. alba-common habitats is
not different from those of S. altissima or A. tuberosa
(Figure 2D). The species richness of B. alba-common
habitats, however, is lower than either of the other
two (Figure 2B). This suggests that the low ENS
of B. alba-common habitats can be explained by a
decrease in arthropod richness, rather than a decrease
in arthropod evenness in those habitats.

These patterns are also evident in the species-
abundance distribution plots for each common plant
species (Figure 3B). The shorter tail of the species-
abundance distribution for B. alba plot reflects the lower
species richness in B. alba-common habitats compared to
A. tuberosa and S. altissima, which are each longer tailed.
Additionally, the difference in distribution shape between
the A. tuberosa and S. altissima plots show differences in
ratios of rare to abundant arthropod species. These pat-
terns reflect the differences in evenness between
A. tuberosa and S. altissima-common habitats.
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FIGURE 2 Mean arthropod species richness for (A) each treatment and (B) each common plant species. Habitat loss and simplification
treatments both have reduced species richness compared with control (p < 0.0001, SE = 1.56), and habitat simplification has reduced
species richness compared with habitat loss without simplification (p < 0.0001, SE = 1.56). There is no difference in species richness
between Solidago altissima and Asclepias tuberosa-common habitats (p = 0.866, SE = 1.56). Baptisia alba-common habitats have lower
species richness than habitats with either of the other two common species (p < 0.01, SE = 1.56). (C) Mean arthropod effective number
of species (ENS) and (D) evenness for each common plant species. A. tuberosa (p < 0.0001, SE = 1.02) and B. alba-common habitats

(p < 0.0001, SE = 0.969) both have lower ENS than S. altissima-common habitats, and B. alba-common habitats have lower ENS than

A. tuberosa-common habitats (p = 0.0009, SE = 0.318). There was no effect of treatment on arthropod evenness (Appendix S1: Table S10,
Figure S2). A. tuberosa-common habitats have lower arthropod evenness than S. altissima-common habitats (p = 0.0019, SE = 0.0775).
Arthropod evenness in B. alba-common habitats is not different from either A. tuberosa (p = 0.322, SE = 0.0775) or S. altissima-common
habitats (p = 0.0252, SE = 0.0775). There was no effect of treatment on arthropod evenness (Appendix S1: Table S12, Figure S3).

All means are marginal means from best fit model, and all error bars represent 1 SE. Black bars above points indicate when means are
not statistically different.
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FIGURE 3 Plot of average arthropod species-abundance distribution across (A) treatments and (B) common species regions.

Abundances for each arthropod species are averaged across habitats in the region. Arthropod species identity on the x-axis is ranked from

most to least abundant (i.e., the most abundant species is different in each panel). Marginal mean (from best fit model) species richness,

evenness, and effective number of species (ENS) with SE are listed for each region. Marginal means and SE for ENS and evenness in
(A) were computed from full models, as best fit models for ENS and evenness did not contain treatment. Gray vertical lines highlight the end

of the distribution (i.e., the rarest species).

DISCUSSION

Habitat loss often targets specific producer species, thus
simplifying the habitat for consumers and other taxa by
reducing plant diversity. Most methods of predicting the
effects of habitat loss on biodiversity, however, treat
habitat loss as nonselective with respect to species. In
contrast, our prediction was based on expectations
that habitat simplification would homogenize available
resources within the habitat, restricting both the richness
and evenness of species that could be supported by the
habitat. In alignment with this prediction, we detected a
difference in arthropod species richness between habitat
loss with and without simplification, with simplification
decreasing richness more dramatically. However, we sur-
prisingly did not detect any differences in diversity, that
is, ENS, between habitat simplification and habitat loss
in our experiment. This difference between our richness
and ENS results indicates that loss of plant habitat
decreases the number of arthropod species but does not
fundamentally change the species-abundance relationship

or species evenness (i.e., the ratio of rare to abundant
species) of the arthropods.

Loss of any species affects species richness, that is,
declines in species richness can result from losing rare or
abundant species, and the abundance distribution of a com-
munity does not have to change for species richness to be
reduced. However, evenness is only affected by changes in
the overall abundance distribution of species in a commu-
nity. ENS is affected by changes to both the number of spe-
cies and the abundance distribution. Therefore, the fact that
both types of habitat loss affected richness and not ENS
indicates that both habitat loss and simplification primarily
affected rare species but did not change the overall arthro-
pod abundance distributions in the habitats.

When habitat is lost randomly (i.e., without simplification),
rare species are stochastically more likely to be lost,
simply as a function of their rarity (Almeida et al., 2021;
Goodsell & Connell, 2002; Hedrick et al., 1996; Raup, 1992;
Smith & Almeida, 2020). As a result, it is less surprising that
habitat loss without simplification, a putatively stochastic
disturbance, should have affected only rare species, thus
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primarily reducing richness but not ENS. Habitat loss with
simplification, on the other hand, a putatively determinis-
tic disturbance, should affect both rare and abundant
arthropod species thus changing ENS. Yet, in our experi-
ment, it did not. We attribute this outcome to the dramatic
variation in quality of the common plant species in our
experiment, which apparently overwhelmed any variation
in habitat diversity between treatments. In other words,
which habitat type (plant species indentity) was left after
habitat simplification was more important than the effect
of simplification per se.

We found that the abundance distribution of arthro-
pods on A. tuberosa is less even (many rare species, few
common species) than on S. altissima. We propose that
this outcome was caused by the presence of a few highly
abundant specialists arthropods on A. fuberosa, the presence
of which lowers evenness of the whole habitat, regardless
of what other plants are in the habitat. In contrast, the
relatively even abundance distribution of arthropods on
S. altissima helps maintain a high overall evenness in the
whole habitat, even in the face of significant habitat loss and
selective removal of plant species.

We suggest that this difference in resources provided
by the different common plant species overpowers the
differences in plant taxonomic diversity between habitat
loss and habitat simplification in their effect on ENS.
In other words, which plant species are present and
common is more important than how diverse the plant
community is. Ours is not the first study to indicate that
taxonomic homogenization may be less relevant for
biodiversity at other trophic levels than functional or
structural homogenization, in alignment with niche
theory (Brose, 2003; De Deyn et al., 2004; Geppert
et al., 2021), but our controlled experiment is unique in
documenting that phenomenon in a habitat loss context.

Our results have important implications for consi-
derations of biotic homogenization as a mechanism of
biodiversity loss. Biotic homogenization, the process
by which a combination of extirpations and invasions
increases functional and taxonomic similarity across
communities over time, occurs globally across biological
scales because of anthropogenic activities (Olden &
Rooney, 2006). Many biotic homogenization studies
have documented habitats where regions are taxonomically
but not functionally homogenized (Abadie et al., 2011;
Mouton et al., 2020; Sonnier et al., 2014; but see Villéger
et al., 2014; White et al., 2018). It has also been suggested
that loss of species in a biotic homogenization scenario does
not necessarily equate to loss of function (Baiser &
Lockwood, 2011). Our results build on these findings
by indicating that even highly homogenized habitats
with low producer-level diversity may still support a rel-
atively high diversity of species at higher trophic levels,

depending on the identity of the plant species that is
common in the homogenized habitats. In the case of our
experiment, the presence of important host plant species
such as S. altissima that support both high richness and
evenness of arthropod species may mitigate homogeniz-
ing effects of selective habitat loss on biodiversity at
higher trophic levels.

Although A. tuberosa and B. alba respectively are associ-
ated with lower evenness and richness of the habitats where
they are common, it cannot be overlooked that they con-
tribute unique arthropod species to the overall landscape.
By focusing too heavily on diversity and conserving host
species like S. altissima that have diverse arthropod assem-
blages, we could lose unique, highly coevolved relationships
such as the ones B. alba and A. tuberosa have with their
specialist arthropods. This loss of specialization could ulti-
mately decrease community resilience, ecosystem function,
and synchronization between disturbed communities
(Clavel et al., 2011). Additionally, regimes of conserving
plant species that support more generalist arthropods could
lead to large scale functional homogenization in the long
term (Clavel et al., 2011).

An important consideration for our results is that our
experiment occurred within the native ranges of all the
plant species used, and thus within a rich pool of
preadapted arthropod species. Loss of rare plant species in a
habitat dominated by one or a few non-native plant species
might affect biodiversity differently, a relevant concern as
decline in native habitat (habitat loss) and dominance of
non-native  species often happen simultaneously
(MacDougall & Turkington, 2005). One reason S. altissima
maintains such a high richness and evenness of arthropods
is that it recruits both specialist and generalist arthropod
species. However, when S. altissima is outside of its native
range, it recruits primarily generalist arthropod species and
does not provide habitat suitable for specialist arthropods
(Jobin et al., 1996; Kajzer-Bonk et al., 2016; Ustinova, 2019).
This phenomenon is not exclusive to S. altissima; exotic spe-
cies tend to interact more with generalists than specialists
(Morrién et al., 2010; Peralta et al., 2020). Using non-native
plant species as dominant species in our experiment could
therefore have yielded different results. In this case, habi-
tat simplification would be more likely to decrease the
ratio of native to non-native plants in the habitat, and we
would therefore expect it to have a greater effect on both
arthropod richness and ENS.

Our results also show the importance of addressing
both richness and evenness in studies on biodiversity.
Ecologists often choose richness as a proxy for total biodi-
versity (Haddad et al., 2009; Soliveres et al., 2016) or
focus on loss of species rather than changes in relative
species abundance (Brooks et al., 2002). Additionally,
review articles synthesizing biodiversity research often
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fail to distinguish between conclusions drawn from studies
using different biodiversity measures (Cardinale et al., 2012;
Tilman et al., 2014). These practices overlook the fact that
biodiversity measures are fundamentally different in how
they value rarity (Hill, 1973). In this study, if we had
ignored evenness, we would have underestimated
important effects of common plant species identity on
arthropod biodiversity. By contrast, if we had ignored
richness, we would have failed to detect any effects of
habitat loss on arthropod biodiversity. This is because
species richness places higher value on rare species,
which were more affected by habitat loss and simplifica-
tion. On the other hand, evenness (and thus ENS, as it
incorporates evenness) places higher value on abundant
species, which were more affected by the identity of the
common plant species. Our results empirically demon-
strate that choosing to measure either species richness or
species evenness precludes important conclusions by
changing the value placed on rare species in the study.

Our research highlights important nuances in the
relationship between habitat loss and biodiversity. First,
we show that the manner of habitat loss matters, that is,
does it include simplification? Additionally, we show that
the identity of the most common plant species in the habitat
matters. And finally, we showed that even the way we
measure biodiversity, that is, the value we give to rare species,
matters. Blanket statements and one-size-fits-all conclusions
about how habitat loss affects biodiversity can undermine
conservation efforts by ignoring relevant ecological scenarios
such as the one we describe. The effect of habitat loss on
biodiversity is context dependent and should be treated as
such in research and conservation efforts.
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