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Abstract: In response to the ongoing global extinction, conservationists must prioritize future conser-
vation investments to ensure that such measures are biologically effective and economically viable. To
propose an effective conservation plan for Orthoptera assemblages on Cyprus Island, we introduce
the Standardized Conservation Index (StCI), a biodiversity index accounting for the conservation
value (ci), presence, dispersal ability, endemism and conservation status of a species. We evaluated
the effect of eleven environmental variables on StCI, ci, species richness and the Shannon–Wiener
diversity index, using linear and generalized linear models. Species and environmental data were
collected in 60 localities that were placed along four elevational zones and included seven habitat
types. Our results revealed the importance of rural mosaics and forests for the conservation of Or-
thoptera. The Shannon–Wiener diversity index failed to show the importance of high-altitude forests.
The Orthoptera species diversity was favored by flower heads and the soil humidity, while rock cover
and high shrubs had a positive and negative effect, respectively, on the StCI and ci values. Our results
underline the value of StCI in complementing traditional diversity indices, as a scale-independent
index that can be used for different taxa to prioritize sites of conservation concern.

Keywords: assessment; biodiversity index; Cyprus; grasshoppers; insects; prioritization

1. Introduction

The concept of conservation value has been widely used by scientists for different
levels of biological organization (e.g., species, communities, habitats), spatial units (e.g., site,
grid, ecosystems), and metrics (e.g., species richness, endemism) with one main goal—the
prioritization of conservation efforts [1]. In addition, the global loss of biodiversity has led
to an increased interest in biodiversity assessment to guide conservation planning [2]. As a
result, scientists worldwide have developed several metrics in the form of conservation
indices. Much of the area prioritization literature focuses on groups such as vascular
plants [3], dragonflies [4,5], orthoptera [2,6] and butterflies [7]. The most common crite-
ria that they use are geographical distribution, endemism, dispersal capacity, rarity and
mobility, as well as other life-history traits. These conservation tools are used to assess
specific areas of interest and species’ conservation value. Although protected areas are an
effective tool for the conservation of biodiversity, there are still protected areas that host
locally threatened invertebrate species, which are neglected in conservation planning and
management [8]. On the other hand, some areas may contain unique biodiversity but, due
to the lack of species conservation assessment, they remain unprotected.

Islands are mainly threatened by climate change, invasive species, aridity and land
use change [9–12] and there is an urgent need to assess the conservation value of species,
as well as sites that are not designated as protected areas, within island environments.
Insular communities are characterized by high rates of endemism and are naturally more
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fragile and vulnerable than continental ecosystems [13]. For island species, there will be no
space available to relocate to in response to climate change, while high-altitude biodiversity
hotspots are predicted to experience a sharp decline in species richness [14].

Orthoptera (grasshoppers and crickets) are an ideal group to assess the biodiversity
and conservation value of such vulnerable and largely changing environments, as they
respond rapidly to environmental and land use changes and disturbances [15–18]. They
occupy an important position in food webs, as the leading consumers of plant biomass, and
play a crucial role in the functioning of ecosystem processes [19]. Although many endemic
Orthoptera species occur in the Mediterranean region, there is still limited knowledge
about their ecological requirements and distribution patterns, especially on islands [20].

This study was carried out in Cyprus, an island of high diversity [21], rich in flora [22]
and invertebrate fauna (i.e., more than 7000 insect species, of which 10% are endemic) [23]
and part of the Mediterranean Basin biodiversity hotspot [24]. However, information on the
biogeography, ecology and biology of most invertebrate taxa on the island is missing. Such
information is essential in developing effective conservation strategies and management
plans to prevent the loss of biodiversity [25]. The protected areas on the island include
forested mountain areas, whereas other mid-elevation sites with mosaic landscapes com-
prising open agricultural areas and natural vegetation are currently threatened by land
abandonment or land transformation and suffer from a lack of protection. Cyprus hosts
73 Orthoptera species, including 18 endemic species and subspecies [26,27], as well as
10 species under threat [18], underlining its conservation importance. Apart from some
studies covering the distribution patterns of Orthoptera at a national scale [26–29], no
systematic research on the Orthoptera of Cyprus has ever been conducted. In this study, we
sought to increase the knowledge of Cyprus’ orthopteran assemblages and develop new
perspectives for their adequate conservation management by developing tools to facilitate
the assessment of species’ and sites’ conservation value.

While various indices assess the conservation value of species [4–7], some are based
on life-history traits [2] or subjective criteria (e.g., ecological importance) [3] and semi-
quantitative species assessments [4,6,7]. In this study, we propose an index for the as-
sessment of the conservation value of species, comprising the following objective criteria:
presence, endemism, dispersal capacity and conservation status. We also explore how envi-
ronmental parameters influence the composition, species richness and conservation value
of orthopteran assemblages and bridge the gap between theory and practice, ultimately
making meaningful contributions to the field.

2. Materials and Methods
2.1. Study Area

The study area is situated in Cyprus, extending from sea level up to 1952 m, covering
an area of 1400 km2 (Figure 1). The climate is Mediterranean, characterized by dry summers
and mild winters, with a mean annual temperature of 18 ◦C and mean annual precipitation
of 480 mm [30,31]. The dominant vegetation type encountered is pine forests (Pinus
brutia) at higher altitudes, followed by scrubland, while, at medium altitudes, agricultural
landscapes cover a great part of the area, along with natural or semi-natural vegetation.
The lowlands and the coastal zone are mainly covered by annual crops and shrublands.

2.2. Site Selection

We randomly selected 60 sites of 25 ha each from the study area (Figure 1), using
ArcGIS v.10 [32]. First, we divided the study area into four 500 m elevation zones (<500,
501–1000, 1001–1500, >1500) and super-imposed a standard grid of 500 m × 500 m. Within
the standard grids, seven broad habitat types were considered: (1) forests; (2) sclerophyllous
vegetation; (3) transitional woodland/shrubland; (4) agricultural areas; (5) heterogeneous
agricultural areas (rural mosaics); (6) grasslands using the Corine Land Cover Map [33]; and
(7) riparian habitats (data provided by the Department of Forests of Cyprus). Candidate
grid cells (500 m × 500 m) satisfied two criteria: >70% being in one elevation zone and
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including >60% of the same habitat type. We then randomly selected 15 grid cells for every
elevation category, representing each habitat type with at least one replicate, under the
condition that they were located at a distance of at least 500 m apart (Table S1).
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Figure 1. Study area and sampling sites along the four elevational zones. Each grid cell is assigned
to one of the habitats studied and an example is given with three of the habitat types (forests, rural
mosaics, sclerophyllous vegetation) along with a sampling transect of 300 m and three plots located
at each site for Orthoptera sampling.

2.3. Sampling

Orthoptera were sampled in three plots of 5 m × 5 m, located at the beginning (0 m),
middle (150 m) and end (300 m) of a 300 m transect located at each site (180 plots in
total). We recorded the orthopteran species within the above plots using a hand-held
net for a fixed interval of 15 min. We estimated their relative abundance in situ using
a five-grade ordinary scale (1: one individual, 2: 2–5 individuals, 3: 6–10 individuals,
4: 11–50 individuals, 5: >50 individuals) [34]. Sampling was conducted twice in May–June
2012–2013, at the peak of adult Orthoptera activity. Specimens were identified in the field
or in the laboratory using a stereo microscope and appropriate key [35].

For each plot (25 m2) at each site, we measured 11 environmental parameters. These
were the (1) altitude, using a hand GPS; (2) slope; (3) bare ground; and (4) rocky substrate
cover, using a four-grade scale (1: 0–10%, 2: 11–20%, 3: 21–35%, 4: >35%). We also recorded
the temperature (5) and soil humidity (6) using a Hobo data logger and considered the
sampling average values in the analysis. In addition, once, in May, we estimated the
average cover of (7) low shrubs, (8) high shrubs, (9) trees, as the vertical projection of
their crown area (%) and (10) herb cover (%), and the overall number of flower heads (11),
using a seven-grade scale (1: <10, 2: 11–50, 3: 51–100, 4: 101–200, 5: 201–400, 6: 401–600,
7: >600) [34].

2.4. Data Analysis

We estimated the orthopteran alpha diversity for each site (pooling data from the three
plots), in terms of species richness (S), endemic species richness (SE) and the Shannon–
Wiener diversity index (H). We then calculated overall diversity values, as well as the
average diversity value for each habitat type, assuming that the three plots corresponded
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to one sample unit (i.e., site). We used the five-grade ordinal scale of abundance classes of
Orthoptera to estimate the above indices. We performed diversity comparisons among the
elevational zones and across each of the seven habitat types using the Kruskal–Wallis test
(a = 0.05) and ANOVA with Tukey’s post hoc test.

2.4.1. Orthoptera Conservation Value Assessment

To assess the conservation value of each site, we developed the Standardized Con-
servation Index (StCI), which was calculated based on the conservation value (ci) of the
species. The StCI was created to identify sites of conservation importance that host valuable
species and are in need of protection and conservation actions. Our approach builds on
that applied by Matenaar et al. 2015 [6] (Grasshopper Conservation Index) and Simaika
and Samways 2009 [4] (Dragonfly Biotic Index).

The StCI takes values from 1 to 100 and is applicable at all scales, regardless of the
number of species or the number of sites sampled. It is the ratio of the mean value of the
conservation value (ci) of all species in every site divided by the maximum value of the
mean ci recorded in the whole study area:

StCIn = cimean/cimax × 100, ci = (1 − pii/N) + 2 × (v1 + v2 + . . .vk)/2k + 1, v = di/dmax, ei/emax, ri/rmax

StCI: Standardized Conservation Index, ci: species conservation value, pi: number of
species i present, N: number of sites, v: vulnerability parameter, k: number of vulnerability
parameters calculated, di: dispersal capacity, ei: endemism, ri: Red List status.

The species conservation value (ci) is a continuous variable ranging between 0 and 1
and considers the average values of the species rarity and species vulnerability parameters.
Species rarity is measured based on the inverse occurrence of a species in the study area
(1 − ni /N). Each parameter of species vulnerability (v) is calculated as the value that
the species takes for this parameter divided by the maximum parameter value. Several
vulnerability parameters can be integrated, according to the targeted taxonomic group
each time.

In the case of orthopterans, species vulnerability was calculated on the basis of three
parameters, namely the dispersal capacity (di), endemism (ei) and Red List status (ri). The
dispersal capacity (di) of a species took a value of “1” for species with well-developed
wings that are fully capable of flight, “2” for short-winged species and a maximum value of
“3” for flightless species with very limited dispersal capacity, according to the categorization
of Matenaar et al. 2015 [6]. For endemism, we defined three groups: “1” non-endemics; “2”
near endemics, when occurring in Cyprus and in one vicinal country; and “3” endemics of
Cyprus. The Red List status (ri) ranged from 1 to 5 for the species of the least concern (LC),
near-threatened (NT), vulnerable (VU), endangered (EN) and critically endangered (CR)
species, respectively, based on the latest Red List assessment of grasshoppers, crickets and
bush crickets across Europe [20].

2.4.2. Community Composition in Relation to Environmental Variables

To investigate the relationships between the environmental parameters and com-
munity composition, we conducted a redundancy analysis (RDA), using the “vegan”
package [36] in R 4.1.2 [37]. Species with less than three occurrences were removed from
the analysis, while the abundance data were Hellinger-transformed to down-weight the
influence of many species’ absences. Permutation tests with 999 permutations were used to
assess the significance of the relationships between the community composition and the
explanatory variables (variables without collinearity VIF < 5).

2.4.3. Effect of Environmental Variables on Orthoptera Diversity

We assessed the effects of the 11 environmental variables on the orthopteran species
richness (S), Shannon–Wiener diversity index (H), species conservation value (ci) and
Standardized Conservation Index (StCI), using linear models (LM) and generalized lin-
ear models (GLM). Prior to model fitting, we tested the explanatory variables for multi-
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collinearity (Spearman rank coefficient r > 0.7) and one variable (temperature) was excluded
(r = −0.80, p < 0.01) from further analysis. The effects of the environmental parameters on
the grasshopper species richness were analyzed using a Poisson distribution for count data
and Gaussian distribution GLM’s for the Shannon–Wiener diversity index. The relation-
ships between the ci and StCI and the environmental variables were tested with linear mod-
els on log10(x + 1)-transformed data to meet the model assumptions. Model selection was
based on the Akaike information criterion (AIC) with backward selection, until a minimum
adequate model was obtained [38]. Model performance was checked graphically using
diagnostic plots, and the normality of residuals was checked by Kolmogorov–Smirnov
tests [39]. We also calculated the adjusted R-squared (linear models) and the percentage of
deviance explained (D2) (GLMs) as a measure of the explanatory power of the best models.
In all models, the explanatory variables were standardized to allow the comparison of
model parameter estimates. LMs and GLMs were obtained using the “MASS” and “car”
packages [40,41] in R 4.1.2 [37].

3. Results

A total of 34 Orthoptera species were recorded, belonging to five families and 28 gen-
era (Table S2). We recorded 11 out of the 18 endemic species taxa of Cyprus, namely
five endemic species, Exodrymadusa inornata, Isophya mavromoustakisi, Modicogryllus cyprius,
Pezotettix cypria and Pyrgomorpha cypria, as well as six endemic sub-species, Truxalis eximia
cypria, Chorthippus vagans cypriotus, Sphingonotus caerulans insularis, Sphingonotus eurasius
cyprius, Conocephalus fuscus cyprius and Eupholidoptera cypria cypria. One of the recorded
endemic species is listed among the IUCN threatened categories in Cyprus, Isophya mavro-
mustakisi (EN). The dominant family was Acrididae with 16 species, followed by Tettigo-
nidae with 11 species. Furthermore, species of the Acrididae family were found in all
of the habitat types, while the Tridactylidae and Tetrigidae families were found only in
riverine vegetation.

3.1. Diversity Indices

The most important habitat type in terms of overall species richness (S) and the
Shannon–Wiener diversity index (H) was rural mosaics, with 22 species and five out of
the 18 endemic species found on the island (Kruskal–Wallis X2 = 5.98, p = 0.05; ANOVA
F = 11.74, df = 2, p < 0.05). Grasslands and forests were the least diverse (mean H), although
forests had a great number of endemic species (Table 1).

3.2. Standardized Conservation Index (StCI)

The StCI and ci reached their highest mean values in rural mosaics, followed by forests
and sclerophyllous vegetation, and their lowest values in riverine vegetation (Table 1). The
importance of rural mosaics was also highlighted by the sole presence of a rare species
of conservation concern, the endemic Isophya mavromoustakisi, which had the highest ci
value (Table S2). Forests had relatively low species richness, with significantly higher
StCI and ci values observed therein, being a consequence of the high number of endemic,
rare and flightless species (Kruskal–Wallis X2 = 12.62, df = 3, p < 0.05; Kruskal–Wallis
X2 = 10.29, df = 3, p < 0.05). For instance, within forests, the species with the highest ci were
Exodrymadusa inornata and Modicogryllus cyprius, found mainly in pine forests at higher
altitudes (Tables S3 and S4). The species with the lowest ci values were Chorthippus bornhalmi
and Calliptamus barbarus (Table S2). Grasslands had a greater StCI value than agricultural
areas and transitional woodland/shrubland, although they were less species-rich (Mean
S) (Table 1).

3.3. Effects of Environmental Variables on Orthopteran Community Composition

We found that three environmental parameters, namely the soil humidity, altitude
and low shrubs, were significantly related to the occurrence of species in orthopteran
assemblages (redundancy analysis, RDA; 15.12% of variance explained, p < 0.05) (Figure 2,
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Table S5). The increased soil humidity affected species such as Chorthippus bornhalmi and
Phanenoptera nana. Some other species preferred higher altitudes, such as Sphingonotus
caerulans insularis and Chorthippus vagans cypriotus, while other species preferred areas with
higher cover of low shrubs, such as Calliptamus barbarus.

Table 1. Orthoptera diversity across habitat types. S: species richness, SE: endemic and sub-endemic
species richness (in parentheses, number of threatened species according to the IUCN Red List
assessment), Mean S: mean species richness, Mean SE: mean endemic species richness, Mean H:
mean Shannon–Wiener diversity index, Mean ci: mean species conservation value, Mean StCI: mean
Standardized Conservation Index, N sites: number of sites for each habitat type (in parentheses,
number of plots). Habitat types are ranked by StCI.

Habitat Types

Overall
Diversity Average Site Diversity

N Sites
S SE Mean S Mean SE Mean H Mean ci Mean StCI

Rural mosaics 22 5 (1) 6.25 (±0.75) 1.13 (±0.30) 1.62 (±0.13) 0.42 (±0.02) 72.41
(±3.97) 8 (24)

Forests 15 5 2.62 (±0.23) 0.71 (±0.23) 0.79 (±0.09) 0.40 (±0.02) 68.83
(±3.24) 21 (63)

Sclerophyllous
vegetation 15 4 2.89 (±0.35) 0.56 (±0.18) 0.89 (±0.10) 0.39 (±0.02) 67.12

(±3.25) 9 (27)

Grasslands 11 3 3.50 (±1.19) 0.75 (±0.25) 0.78 (±0.32) 0.39 (±0.03) 66.76
(±5.54) 4 (12)

Transitional
woodland/shrubland 12 2 4.25 (±1.38) 0.75 (±0.48) 1.07 (±0.39) 0.38 (±0.03) 64.54

(±4.53) 4 (12)

Agricultural areas 14 3 4.17 (±0.60) 0.5 (±0.34) 1.28 (±0.17) 0.37 (±0.02) 62.81
(±3.15) 6 (18)

Riverine vegetation 16 3 3.88 (±0.81) 0.25 (±0.16) 1.07 (±0.23) 0.36 (±0.02) 61.83
(±2.95) 8 (24)

Total 34 11 3.63
(±0.26)

0.67
(±0.11)

1.02
(±0.07)

0.39
(±0.01)

67.09
(±1.51) 60Diversity 2024, 16, 347 7 of 13 

 

 

 
Figure 2. Redundancy analysis diagram (RDA) presenting the relationships between the environ-
mental variables and orthopteran species (variation explained 15.12%, p < 0.05). shum: soil humidity, 
lshrubs: low shrubs. Orthoptera species’ codes can be found in Table S5. 

The best set of models that resulted from the stepwise selection is presented in Table 
2. The number of flower heads was the most important parameter, predicting the overall 
species richness and Shannon–Wiener diversity index, while the altitude had a significant 
and negative effect. The cover of trees had a negative effect on the Shannon–Wiener diver-
sity index, ci and StCI, while high shrub cover negatively influenced ci and StCI alone. 
Rock cover had a positive impact on ci and StCI. 

Table 2. Best LMs and GLMs for Orthopteran species richness (S), Shannon–Wiener diversity index 
(H), species conservation value (ci) and Standardized Conservation Index (StCI); D2: percentage of 
deviance explained (%), R2: adjusted R-squared explained. Statistically significant terms are shown 
in bold. 

Variable Estimate SE z Value p 
S (D2 = 51)     
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Figure 2. Redundancy analysis diagram (RDA) presenting the relationships between the environ-
mental variables and orthopteran species (variation explained 15.12%, p < 0.05). shum: soil humidity,
lshrubs: low shrubs. Orthoptera species’ codes can be found in Table S5.
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The best set of models that resulted from the stepwise selection is presented in Table 2.
The number of flower heads was the most important parameter, predicting the overall
species richness and Shannon–Wiener diversity index, while the altitude had a significant
and negative effect. The cover of trees had a negative effect on the Shannon–Wiener
diversity index, ci and StCI, while high shrub cover negatively influenced ci and StCI alone.
Rock cover had a positive impact on ci and StCI.

Table 2. Best LMs and GLMs for Orthopteran species richness (S), Shannon–Wiener diversity index
(H), species conservation value (ci) and Standardized Conservation Index (StCI); D2: percentage of
deviance explained (%), R2: adjusted R-squared explained. Statistically significant terms are shown
in bold.

Variable Estimate SE z Value p

S (D2 = 51)
(Intercept) 1.22 0.07 16.77 <0.001
Altitude −0.25 0.07 −3.46 <0.001
Flower heads 0.20 0.06 3.16 <0.05
Slope −0.12 0.07 −1.66 0.10

H (D2 = 48)
Intercept 1.02 0.05 19.57 <0.001
Low shrubs −0.13 0.08 −1.69 0.10
Herbs −0.15 0.08 −1.94 0.06
High shrubs −0.17 0.09 −1.95 0.06
Flower heads 0.19 0.07 2.71 <0.05
Tree cover −0.23 0.08 −2.78 <0.05
Altitude −0.28 0.06 −4.97 <0.001

ci (R2 = 0.23)
Intercept 0.33 0.01 59.97 <0.001
Slope −0.01 0.01 −1.56 0.12
High shrubs −0.02 0.01 −2.47 <0.05
Rocks 0.01 0.01 2.61 <0.05
Tree cover −0.02 0.01 −3.51 <0.001

StCI (R2 = 0.24)
Intercept 4.21 0.02 228.88 <0.001
Slope −0.03 0.02 −1.70 0.10
High shrubs 0.05 0.02 −2.52 <0.05
Rocks −0.05 0.02 2.52 <0.05
Tree cover −0.08 0.02 −3.67 <0.001

4. Discussion
4.1. Standardized Conservation Index (StCI) and Species Conservation Value (ci)

Identifying sites that host vulnerable species such as rare, endemic or threatened species
is important for conservation planning decisions. Such an evaluation would be extremely
useful in understudied countries that need to prioritize areas of conservation concern.

In this study, we introduce ci, which is a measure of the conservation value of a
species based on its rarity, endemism and conservation status (IUCN Red List assessment),
while other vulnerability parameters, i.e., generations, can be integrated into the formula,
according to the targeted taxonomic group. Its main strength lies in identifying species of
conservation concern. The StCI is a measure of the mean conservation value of all species
present at a given site and pinpoints the sites that host rare, endemic and Red-Listed
species, not influenced by the site’s species richness. Although using the Red List categories
along with endemism and rarity could potentially lead to the overestimation of the StCI,
the addition of other vulnerability parameters that could have a direct effect on species’
survival, such as the dispersal ability (less mobile species are more prone to threats), as well
as the fact that Red List assessments are performed at a global or European level, mitigates
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this issue. The StCI index can be applied to prioritize sites in need of conservation actions
within a network of sites at a national, regional or global scale.

The main difference between the StCI and analogous indices like the Grasshopper
Conservation Index (GCIn) [6], the Dragonfly Biotic Index (DBI) [4], the modified Grasshop-
per Conservation Index (GCI”) [42], the Katydid Biotic Index (KBI) [2] and the Butterfly
Conservation Index (BCI) [7] is that the StCI shows great flexibility in incorporating many
vulnerability parameters based on the ecology of the studied taxon, as well as having
objective criteria such as the species rarity parameter, which takes into account species’
occurrences in a site. The proposed index does not diminish the purpose of the latter
indices but rather complements them.

4.2. Site Conservation Value

The StCI revealed the importance of forests for Orthoptera conservation, as they host
highly threatened and sensitive species. The Shannon–Wiener index failed to show the
ecological value of high-altitude forests, which held a high number of endemic Orthoptera
species (e.g., Exodrymadusa inornata and Sphingonotus caerulans insularis).

Considering the diversity indices, we found that rural mosaics, followed by agricul-
tural areas and riverine vegetation, were the most diverse sites after the Shannon–Wiener
index, while forest and grasslands were the least diverse. A similar pattern was observed
for species richness, where rural mosaics and riverine vegetation held the highest numbers
of species and grassland the lowest.

Our results show the importance of rural mosaics for Orthoptera conservation. The
rural landscape is characterized by a small-scale mosaic of agricultural fields and natural
vegetation that includes a variety of microhabitats, which, in turn, results in a wide range
of feeding resources, refuge places and sites for oviposition [43]. Our results are in line
with other studies in the Mediterranean area, underlining the importance of rural mosaics
as habitats that favor Orthoptera assemblages [44,45]. However, this habitat is locally de-
creasing in Cyprus due to agricultural land abandonment. As a result, forest encroachment
reduces the open character of rural mosaics, an important factor for the conservation of
other insects, such as butterflies and spiders [46–48].

Forests were found to be important for endemic species but not highly diverse. Closed
pine tree canopy sites were species-poor due to the restricted food resources, caused by
the limited understory of plants, which is covered mainly by fern species [49]. These
conditions are largely unfavorable for the open-area species that dominated the Orthoptera
assemblages in our study area.

4.3. Effects of Environmental Parameters on Orthoptera Community Composition

The orthopteran species were found to be greatly affected by the availability of flower
heads. The flower head abundance improves the habitat’s suitability for grasshoppers,
since it provides shelter from predators [50] and is a potential feeding resource for some
bush cricket juveniles [51], such as Isophya mavromoustakisi and Eupholidoptera cypria cypria.
Furthermore, the soil humidity was found to be an important factor influencing the or-
thopteran community composition; it is considered a key factor defining vascular plant
communities and has a regulatory effect on grasshopper hatching and the seasonality of
their life cycle [52–54]. As expected, the species richness, as well as the community com-
position, was negatively affected by the altitude [46,51], given the harsher microclimatic
conditions and reduced food resources. In our study, tree cover had a negative correlation
with the Shannon index, ci and StCI. Increased tree cover is probably associated with a
reduction in suitable open microhabitats containing resources like food plants and ovipo-
sition sites, while it acts as a barrier for flying heliophilous species of Orthoptera [55–57].
Open forested sites, however, with high rock cover had a positive effect on the ci and StCI. It
is well known that rocky substrates provide shelter and facilitate orthopterans’ thermoreg-
ulation, especially in mountain regions [58–60]. These substrates foster endemic species
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such as Exodrymadusa inonrata and Modicogryllus cyprius, with high ci values, providing
microclimate niches in open rocky areas [60].

4.4. Implications for Conservation Management

The conservation value of the island of Cyprus in terms of orthopterans is high, hosting
18 endemic and sub-endemic species along with 10 Red-Listed species [20]. Conservation
efforts should be prioritized in light of the most valuable species according to ci, whilst
sites with high StCI values that lack a protection status need to be further evaluated. The
StCI can be used at a national level to identify hotspots of biodiversity within a country,
but the concept of the StCI could be easily adapted at a regional and global level and for
different taxa.

Our study highlights the importance of open habitats for the conservation of orthopter-
ans in Cyprus, particularly those with high structural diversity (e.g., rural mosaics) [61,62].
The maintenance of the landscape heterogeneity in agricultural lands should be a dis-
tinct target integrated into the Common Agricultural Policy [63] for the conservation of
invertebrates, including orthopterans.

Our results also underline the need to preserve the open canopy of pine forests
and maintain woody clearings, which are crucial for mountain endemics [64]. Over the
last decade, forest encroachment has become a major threat to biodiversity [65] and it is
fundamental to preserve the open character of similar habitat woodlands. Furthermore,
in view of the potential effects of climatic change in the Mediterranean basin [66,67],
mountainous habitats need further attention and research as they hold great endemic
diversity [68], and their role as climate change refugia could prove crucial for species
conservation. For example, Suggitt et al. 2012 [68] found that butterflies can shift their use
of different habitats in response to year-to-year variations in climate. They concluded that
the species preferred the cooler conditions provided by closed habitats such as forests in
hot years but were associated with warmer, more open habitats such as grasslands in cold
years. Climatic conditions play a significant role in the spatial distribution of species, such
as Orthoptera, including habitat changes as they adjust to new environments [69].

Therefore, to gain further knowledge of species’ responses to climate change and the
population status from year to year, conservation biologists should encourage active, tar-
geted management actions on Cyprus Island, which would benefit from the establishment
of a coordinated orthopteran monitoring scheme.

5. Conclusions

A new assessment tool was developed for site prioritization, in terms of the Standard-
ized Conservation Index (StCI), complementing existing indices [2,6,7] and calculated based
on the conservation value (ci) of species based on their rarity, dispersal ability, endemism
and conservation status at a given site. The StCI index was applied to Orthoptera assem-
blages in Cyprus and revealed the importance of forests since they host highly threatened
and endemic species. Identifying sites that host rare and endemic species is important in
halting the present trajectory of habitat conversion and the degradation of Mediterranean
ecosystems. In this sense, setting conservation targets to protect the extraordinary en-
demism of the Mediterranean [70] and prioritizing areas of conservation concern based on
StCI evaluations would allow for the persistence of sensitive species and provide significant
additional biodiversity gains. The StCI can be used at a national level to identify hotspots
of biodiversity within a country, but the concept of the StCI could be easily adapted at a
regional and global level and for a variety of other taxa.
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