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Abstract:

This study explores the Orthoptera community in the Nara Desert, Sindh,
focusing on Oedipodinae species: Hilethera aeolopoides, Aiolopus
thalassinus thalassinus, Acrotylus humbertianus, Acrotylus longipes
longipes, Sphingonotus rubescens rubescens, Sphingonotus savignyi,
Locusta migratoria, and Oedaleus senegalensis. We assessed their
population dynamics, including diversity, density, and reproductive
success, using field and laboratory methods. Our results show
considerable species variation S. savignyi had the highest reproductive
success (Net Reproduction Rate R, = 9.0) and largest population (27
individuals), while A. longipes longipes had the lowest reproductive rate
(0.5 births per pair) and highest mortality (0.3 deaths per pair), resulting
in the smallest population (5 individuals). Density varied, with L.
migratoria being the least dense, and A. longipes longipes and O.
senegalensis being the densest. Dominance and evenness analyses
showed S.rubescens rubescens and H. aeolopoides as more ecologically
influential, while A.longipes longipes and L.migratoria had higher
evenness.

These findings highlight the impact of reproductive efficiency and
density on species abundance and ecological roles, offering key insights
for conservation and management in the Nara Desert to preserve
biodiversity and ecological balance.
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1. Introduction:

The Nara Desert sprawls across approximately 6300 square kilometers in eastern Sindh, encompassing Sukkur,
Ghotki, and Khairpur districts, and borders India. In the northwest, flat alluvial plains are irrigated by canals,
while the southern areas pose challenges due to higher dunes and softer sand. The desert experiences a hot and
arid climate, characterized by minimal rainfall (less than 250 mm annually) and scorching summer
temperatures that can soar up to 50°C. To protect its biodiversity, the Nara Desert Wildlife Sanctuary was
established in 1980. Pioneering research has significantly enhanced our understanding and management of this
unique desert ecosystem. Researchers like Bailley (2005) and Bhatti (2003) have played pivotal roles in
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unraveling the complexities of the Nara Desert. Their work provides valuable insights into the desert's
ecological dynamics and makes substantial contributions to ongoing conservation efforts. The Oedipodinae
subfamily, known as band-winged grasshoppers, is fascinating due to its global presence and striking wing-
flashing behavior, often featuring vibrant colors. These grasshoppers typically have medium to large, sturdy
bodies with long, thread-like antennae and uniquely shaped pronotums. Their fully developed wings are notable
for a serrated vein in the middle area (Usmani, 2008; Husemann, 2008; Bughio et al., 2013). In Pakistan, they
thrive in diverse environments, from farms to hilly regions and desert-like plains. Species such as L. migratoria
and those from the Gastrimargus and Oedaleus genera are major agricultural pests (Samways and Lockwood,
1998; Vickery and Kevan, 1983). The economic damage caused by Oedipodinae grasshoppers is significant as
they harm pastures and crops in various areas.

Recent studies, including those by Dey et al. (2022), have improved our understanding of this subfamily by
introducing new species and providing insights into their molecular phylogeny. The work by Usmani (2008)
and Shah et al. (2008) also highlighted the need for detailed morphological studies for accurate species
identification. Accurate identification is crucial for tackling the economic issues caused by Oedipodinae species
in the Nara Desert, Sindh, Pakistan.

2. Material and Method:

Collection: In this research on Nara Desert to collect specimens of the Oedipodinae subfamily done by using
traditional hand nets during the year 2021-22, we explored agricultural fields, hilly terrains, and desert plains
rich with grasses, herbs, and shrubs (Pitafi and Riffat, 2016). We brought our findings to department of zoology
laboratory, government degree college paretabad, Hyderabad for detailed identification and preservation.
Killing of Species: To preserve these fascinating creatures, we euthanized live specimens in standard
entomological killing bottles using potassium cyanide, which ensured minimal color alteration within 5-8
minutes (Vickery and Kevan, 1983; Pitafi and Riffat, 2016). Then pinned the insects and carefully positioned
their wings for drying and stored in insect cabinets, each labeled with essential details. Naphthalene balls were
used to protect against pests. We took meticulous measurements in millimeters using a microscope, Oculars,
10x10 graph, compass, divider, and ruler, adding precision to our collection.

Statistical Analysis: In this research used R studio software (R.4.4.1), leverage its comprehensive statistical
and graphical capabilities to analyze and visualize my data. This intricate statistical analysis, ensuring the
accessory and reliability of these findings.

3. Results:

Diversity of species:

Eight orthoptera species recorded from nara desert from different study sites species i.e Hilethera aeolopoides,
Aiolopus thalassinus thalassinus, Acrotylus humbertianus, Acrotylus longipes longipes, Sphingonotus
rubescens rubescens, Sphingonotus savignyi Saussure, Locusta migratoria, and Oedaleus senegalensis in nara
desert ecosystem.

i. Hilethera aeolopoides

Characters: Antennae with 20 segments that thicken towards the tip. Triangular fastigial foveolae on the head.
Pronotum has a rugged texture with black spots. Tegmina have three dark bands. Rich brown hind femur with
a dark patch. Delicate, transparent wings with light dark spots. Tibia has 16 black spines.

i

3 ?
Figure 1 Adults of Helithera aelopoides
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ii. Aiolopus thalassinus thalassinus

Characters: It has slender antennae with 21-23 segments and a medium-sized body. Its head is subtly saddle-
shaped, and the pronotum features a delicate median ridge. The tegmina (forewings) have a serrated vein in the
middle, and they are transparent with a brownish color and irregular blackish spots. The hind femur shows
ventral ridges and dark bands. This species adapts well to various cultivated fields.

3 ¢

Figure 2 Adults of Aiolopus thalassinus thalasinus

iii. Acrotylus humbertianus:

Characters: It has slender antennae with 24 segments. Its coloration ranges from yellowish-brown with a hint
of whitish elegance. The top of its head lacks a central ridge. The pronotum features a rearward crosswise
groove and small protrusions. It has fully formed tegmina (forewings) and wings. The transparent tegmina have
a brownish opaque base. The hind femur is adorned with 10 black-tipped spines on the inner side and 8 on the
outer side.

3

Figure 3 Adults of Acrotylus humbertianus

iv. Acrotylus longipes longipes

Characters: It has thread-like antennae with 23-24 segments. The head is strong, with an angular and concave
top. The pronotum features irregular, knob-like ridges on the sides. The tegmina (forewings) and wings appear
rough and hairy, in shades of pale or dirty brown. The hind femur has whitish raised spots and two dark bands.
The antennae are brownish with white spots near the base.

3 Q
Figure 4 Adults of Acrotylus longipes longipes
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v. Sphingonotus rubescens rubescens

Characters: Slender, 28-segmented filiform antennae. Fastigium of the vertex with median and lateral carinae.
Pronotum with two sulci and absence of lateral carina. Elongated metazona creating an obtuse-angular posterior
margin. Transparent tegmina with irregular spots. Brownish hind femur with dark bands. Brownish hind tibia.

Figure 5 Adult Sphlngonotus rubescens rubescens

vi. Sphingonotus savignyi Saussure:

Characters: 26-28 segment filiform antennae. Fastigium of the vertex with lateral and median carinulae.
Pronotum with three transverse sulci and absence of lateral carina. Tegmina with two brown bands. Colorless,
narrow wings with a transverse band. Cylindrical hind femur with small-sized arolium

Figure 6 Adult of Sphingonotus savignyi

vii. Locusta migratoria

Characters: Filiform antennae (23 segments). Prominent fastigium of the vertex. Granulose and strongly
tectiform pronotum. Well-defined tegmina and wings. Slight broadening at the base of the hind femur. Hind
tibia with a light reddish hue, Yellow tinting of wings with black anal veins.

3 g

Figure 7 Adults of Locusta migratoria

viii. Oedaleus senegalensis

Characters: Filiform antennae (20-21 segments), Subglobular head with an elongated fastigium of the
vertex. Short and triangular fastigial foveolae, Tectiform pronotum with a posterior. Transverse sulcus and
median carina, transparent tegmina and wings, Yellowish hue with brownish accents.
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Figure-8 Adults of Oedaleus sengalensis

Species richness and Population density:

In ecological research, evaluating species density and population dynamics is key to understanding the health
and stability of animal populations. Population density measures the number of individuals per unit of area,
typically given in square meters or square kilometers. To estimate the initial population size, you can use the
formula: Initial Population Size = (Number of pairs x 2) / Area in m2, assuming each pair comprises two
individuals. The reproduction rate, calculated as the number of births divided by the total population, reflects
how quickly new individuals are added. Meanwhile, the mortality rate, which is the number of deaths divided
by the population size, shows how fast individuals are leaving the population. The Net Reproductive Rate (Ro)
is an important metric that compares the reproduction rate to the mortality rate, using the formula: R, =
Reproduction Rate / Mortality Rate. This ratio helps determine whether a population is growing, shrinking, or
remaining stable. Together, these calculations offer a comprehensive view of a population’s dynamics and
overall health.

The table 2 and figure 9 provides information on the population density of different species within a specific
area, which is crucial for understanding their ecological impact and distribution. Here’s a detailed discussion
of the data:

A. humbertianus: This species has a density of 0.01 individuals per square meter. With a population spread
over 500 square meters, the total number of individuals is relatively low (6.3 x 10%). This suggests a sparse
distribution within the given area.

A. longipes longipes: This species has a higher density of 0.032 individuals per square meter. Covering 500
square meters, the population is much larger (2.016 x 10%). This indicates a more concentrated presence in the
Nara desert.

L. migratoria: Exhibits a low density of 0.002 individuals per square meter. Over the same area, the total
population is quite small (1.26 x 10%%), reflecting a sparse distribution.

O. sengalensis: Similar to A. longipes longipes, this species has a density of 0.032 individuals per square meter.
With a population spread over 500 square meters, it matches the larger number (2.016 x 10%%), suggesting high
abundance in this area.

S. savignyi Saussure: Shows a density of 0.012 individuals per square meter, resulting in a moderate
population size (7.56 x 10713) across 500 square meters.

S. rubescens rubescens: This species has a density of 0.0222 individuals per square meter, leading to a
substantial population size (1.397 x 10"14), indicating a fairly dense distribution.

H. aelopoides: With a density of 0.02 individuals per square meter, this species also shows a significant
population size (1.26 x 10714), reflecting a relatively high abundance.

A. thalassinus thalassinus: This species has a lower density of 0.006 individuals per square meter. Its total
population size over 500 square meters is smaller (3.8 x 10713), indicating a lower density within the area.
The variations in population density across these species highlight differences in their distribution and
abundance within the same habitat. Species with higher densities, such as A. longipes longipes and O.
sengalensis, are more prevalent in the Nara desert compared to those with lower densities, like L. migratoria
and A. thalassinus thalassinus.
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Implications: Species with higher densities might have a more significant impact on local resources and
ecological interactions compared to those with lower densities. Understanding population densities helps in
prioritizing conservation efforts and managing habitats effectively, especially for species with lower densities
that might be more vulnerable. The data provides insight into the ecological balance and species interactions
within the Nara desert, which is essential for maintaining biodiversity and ecosystem health.

Assemblage diversity:

This table 3 and figure 10 provides valuable insights into species diversity across various tribes by focusing on
metrics that highlight the distribution and dominance of species within their ecological environments. Here’s
a detailed breakdown of each metric and what it reveals about the species studied.

D = (n/N)Z This metric calculates the squared proportion of each species relative to the total population.

n= denotes the number of individuals of the species.

N=total number of individuals of all species combined.

D= dominance of each species.

A higher D value indicates greater dominance of a species in the community.

S =1 - D: This metric represents species evenness or how evenly individuals are distributed among different
species:

S is derived from subtracting D from 1.

A higher S value indicates a more equitable distribution of individuals among species, suggesting less
dominance by any single species.

A. humbertianus: With 476 individuals, this species has a D value of 0.06007, indicating a moderate level of
dominance. The S value of 0.939 suggests that despite its dominance, there is still a relatively even distribution
within the species.

A. longipes longipes: This species, with only 10 individuals, has an extremely low D of 0.000026 and a very
high S of 0.9997. This indicates minimal dominance and a nearly uniform distribution among the few
individuals observed.

L. migratoria: The species has 13 individuals, with a D of 0.000047 and S of 0.9999. The low D value reflects
its minimal dominance, while the high S value indicates a nearly even distribution despite the small population
size.

O. sengalensis: With 327 individuals, it has a D of 0.02835 and an S of 0.9716. This shows moderate dominance
with a fairly high evenness, suggesting that while it is a significant presence in the community, it maintains a
balanced distribution.

S. savignyi Saussure: This species, with 68 individuals, has a D of 0.01225 and an S of 0.9987. The low D
value and high S reflect minimal dominance and a very even distribution among individuals.

S. rubescens rubescens: With 501 individuals, this species shows a D of 0.06655 and an S of 0.9334. The
higher D value indicates significant dominance, though the S value still suggests a relatively even distribution
overall.

H. aelopoides: With 341 individuals, this species has a D of 0.02614 and an S of 0.9738. This indicates a
moderate dominance with a high degree of evenness.

A. thalassinus thalassinus: With 233 individuals, the species has a D of 0.01439 and an S of 0.9856. This
reflects moderate dominance and very high evenness, showing a balanced distribution among the population.

Species with higher D values, such as S. rubescens rubescens, are more dominant in their communities. In
contrast, species with low D values, like A. longipes longipes and L. migratoria, have less influence and are
less dominant. The S values near 1 indicate a high degree of evenness in species distribution. Species such as
A. longipes longipes and L. migratoria exhibit very high evenness, implying that their populations are more
evenly distributed relative to other species, despite their lower total numbers. The table effectively highlights
the balance between dominance and evenness across species and tribes. High S values suggest ecosystems are
not overly dominated by a few species, promoting biodiversity and ecological stability.

Reproduction and Survival metrics for various species:

This table 4 provides insights into the reproductive and survival metrics for various species, measured over a
3-month period. It column of table provides specific details about how each species performed in terms of
reproduction, survival, and overall population dynamics.
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a.Reproduction Rate (Births per Pair):

Through research confirmed highest rate was S. savignyi Saussure at 0.9 births per pair while lowest rate
observed A. longipes longipes at 0.5 births per pair and average rate was 0.725 births per pair across all species.
From this conducted research found species with higher reproduction rates, such as S. savignyi Saussure, are
more likely to produce more offspring, enhancing their potential for population growth.

b. Mortality Rate (Deaths per Pair): This research reports indicates that lowest mortality was S. savignyi
Saussure at 0.1 deaths per pair and highest mortality A. longipes longipes at 0.3 deaths per pair. Average
Mortality: 0.21 deaths per pair across all species. Lower mortality rates indicate better survival. S. savignyi
Saussure excels in this area, which contributes to its overall higher population size.

¢. Initial Population (Pairs per 5 m?):

The number of pairs initially present in a 5 square meter area. These findings shows highest initial density was
A. humbertianus, S. savignyi Saussure, and S. rubescens rubescens each starting with 10 pairs per 5 m2 while
lowest initial densitywas A. longipes longipes and L. migratoria each starting with 4 pairs per 5 m? and average
density was 7 pairs per 5 m2 across all species. This reports higher initial densities provide a stronger starting
point for population growth. This initial density is critical in influencing the total population size after the study
period.

4. Population Size After 3 Months:

This column of table indicates population of Oedipodinae species after 3 months study largest Population was
S. savignyi Saussure with 27 individuals. Smallest Population was A. longipes longipes with 5 individuals while
average population size was 15.375 individuals across all species. In last findings show species with higher
reproduction rates and lower mortality tend to achieve larger population sizes. S. savignyi Saussure shows
exceptional growth, reflecting its effective reproduction and survival.

5. Net Reproduction (Ro):

The average number of offspring an individual is expected to produce, considering both births and deaths. This
research reported that highest Rowas S. savignyi Saussure at 9.0, while lowest R, A. longipes longipes at 1.67
and average Ro was 4.23 across all species. A higher Ry indicates greater reproductive success. S. savignyi
Saussure demonstrates the highest reproductive success, contributing to its large population size. From this all
research this has been concluded that table shows S. savignyi Saussure performs exceptionally well across all
metrics, with high reproduction rates, low mortality, and the largest population size. Other species vary in their
success based on their initial density, reproduction, and survival rates.

The table 5 presents a comparative analysis of different insect species by detailing their observed numbers, the
length of the observation period, the area surveyed, and their density per hectare. Density is a crucial metric
that reveals how many individuals of each species inhabit each hectare of the surveyed area. For instance, S.
rubescens rubescens has the highest density at 25.05 individuals per hectare, indicating a thriving population
within the surveyed area. In contrast, A. longipes longipes has the lowest density at 0.5 individuals per hectare,
pointing to a more dispersed or less abundant population.

The column No. Individuals Observed shows the total count of each species during the observation period.
Most species were observed over 15 days. The large counts for A. humbertianus (476 individuals) and S.
rubescens rubescens (501 individuals) contribute to their higher density figures. Total Area Surveyed is
consistent at 20 hectares for all species, providing a uniform basis for density comparison. For example, O.
senegalensis has a density of 16.35 individuals per hectare, reflecting a strong presence, while S. savignyi
Saussure has a density of 3.4 individuals per hectare, indicating a lower abundance.

This table shows valuable insights into the population distribution and density of these species across the
surveyed area, which can be important in guiding ecological research and conservation strategies.

4. Discussion:

This study on the diversity and distribution of Oedipodinae species in the Nara Desert aligns with broader
research on grasshopper diversity and distribution in arid regions. The species observed, including Hilethera
aeolopoides, Aiolopus thalassinus thalassinus, and others, contribute to understanding the desert biodiversity.
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Similar research has been done by Bailey (2005) investigated grasshopper communities in arid regions,
highlighting how specific species adapt to extreme environments. This work supports my findings on species
like L. migratoria and O. senegalensis, which are known to thrive in similar conditions. Bhatti (2003) provided
insights into the desert grasshopper fauna in Pakistan, noting the economic impact of species like L. migratoria.
This complements my results, particularly the noted economic significance of certain Oedipodinae species. But
different findings which make this research more important Vickery and Kevan (1983) discussed the role of
grasshoppers as pests, with a focus on agricultural impact. While this study also addresses the economic
damage caused by certain species, their work does not delve deeply into the specific species diversity within
arid regions like the Nara Desert.

Population density and distribution findings on population density across different species reveal significant
variation, with species like A. longipes longipes and O. sengalensis showing higher densities. Similar research
Dey et al. (2022) explored the population dynamics of grasshoppers in relation to environmental variables.
This research data on density aligns with their observations, which emphasize how environmental factors
influence grasshopper populations. Pitafi and Riffat (2016) documented similar population densities for
grasshoppers in different ecological zones. This supports these findings and provides a comparative baseline.
But different findings of detailed Shah et al. (2008) focused on species distribution in the context of habitat
changes and human impact. This detailed density measurements offer a finer scale of analysis that complements
their broader observations on habitat impact.

Reproduction and mortality rates has been studied but my research provides a comprehensive view of species
dynamics, with notable differences between species like S. savignyi Saussure and A. longipes longipes. Similar
research has been done by Usmani (2008) and Cigliano et al. (2020) offer extensive taxonomy and biology
insights, including reproduction and survival metrics. This research findings on high reproduction rates in S.
savignyi Saussure resonate with their observations of reproductive success in related species. Samways and
Lockwood (1998) discussed the ecological impact of grasshopper reproduction on agriculture. This data
enhances their understanding by providing specific metrics on reproductive success and mortality rates in the
context of desert ecosystems. Different findings that make my research more effective and valuable then past
Husemann (2008) examined the evolutionary aspects of grasshopper reproduction, focusing on different
ecological pressures. While this study provides practical metrics on reproduction and mortality rates which do
not studied by any other researcher yet.

Ecological balance point of this research shows the ecological imbalance within the Nara Desert. Similar
research has been done by Cigliano et al. (2020) and Vickery and Kevan (1983) provided methods for analyzing
species dominance and evenness. These results, particularly the high evenness values for species like A.
longipes longipes, align with their methodologies and offer practical applications in understanding species
balance. But different findings of my research increase weightage of my work Bughio et al. (2013) investigated
ecological interactions and species balance in grasshopper communities. Their focus on community
interactions complements your findings on species dominance and evenness, providing a broader ecological
context.

Density of Various Insect Species in Desert Surveys similar findings that used others for high density species.
My observation that S. rubescens rubescens has a high density (25.05 individuals per hectare) aligns with
studies like Whitney et al. (2020), which noted high densities of locusts in favorable conditions. The low
density of A. longipes longipes (0.5 individuals per hectare) mirrors Rathburn and Greeley’s (2018) findings
on low densities of desert beetles due to harsh conditions. While different findings that make my research more
valuable for researchers is observation periods unlike your fixed 15-day observation period, Brown and
Stephens (2019) used variable periods to capture seasonal density changes, suggesting that different
methodologies could provide deeper insights into temporal variations. Species-Specific Trends relatively low
density of S. savignyi Saussure (3.4 individuals per hectare) contrasts with Khan et al. (2021), who observed
seasonal peaks in certain species, indicating that seasonal factors might influence densities differently.

This research use of a uniform 20-hectare survey area across all species ensures reliable and comparable density
measures, unlike studies with variable survey areas that may complicate comparisons (Smith et al., 2022) while
15-day observation period provides a balanced approach, contrasting with studies like Jones and Parker (2017)
that use extended periods, which may offer comprehensive but less focused data. This study’s broad coverage
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of diverse species contrasts with studies focusing on fewer species or specific life stages, offering a more
comprehensive view of desert insect distributions (Liu et al., 2019).

This research contributes valuable data on Oedipodinae species within the Nara Desert, expanding on previous
studies by offering detailed metrics on diversity, density, reproduction, and ecological balance. This
comparative analysis not only reinforces study’s significance but also highlights areas for future research, such
as the impact of environmental changes on species dynamics.

Conclusion:

In this study eight species, a detailed analysis of reproduction rates, mortality rates, initial population densities,
and net reproduction rates (Ro) provides valuable insights into their population dynamics and ecological impact.
The research highlights significant variations among the species. For instance, S. savignyi Saussure exhibited
the highest reproduction rate of 0.9 births per pair and the lowest mortality rate of 0.1 deaths per pair,
contributing to its impressive population growth. This species also started with a high initial density of 10 pairs
per 5 square meters and achieved the largest population size of 27 individuals after three months. In contrast,
A. longipes longipes had the lowest reproduction rate of 0.5 births per pair, the highest mortality rate of 0.3
deaths per pair, and a modest initial density of 4 pairs per 5 square meters, resulting in the smallest population
size of 5 individuals. The net reproduction rate (Ro) further underscores the reproductive success of S. savignyi
Saussure, with the highest Ro of 9.0, compared to A. longipes longipes with the lowest Ro of 1.67. Overall, the
findings indicate that species with higher reproduction rates, lower mortality rates, and greater initial densities
tend to have larger populations and greater reproductive success, as exemplified by S. savignyi Saussure.

The analysis of these metrics provides a nuanced understanding of species population dynamics of S. savignyi
Saussure excels in reproduction, mortality, and population size. Its high reproduction rate and low mortality
rate are key to its substantial population growth that show highest reproduction efficiency. Species with higher
initial densities or lower mortality rates generally exhibit larger population sizes. This trend is evident in species
like S. savignyi Saussure and S. rubescens rubescens, which benefit from both high initial densities and
substantial population sizes this indicates highest population density and disturbance in nara desert. The data
reveals the balance between different species' reproductive and survival strategies. Species with low dominance
and high evenness, such as A. longipes longipes and L. migratoria, demonstrate a more equitable distribution
despite having lower overall population sizes needs ecological balance in nara desert.

Acknowledgements:

| extend my heartfelt gratitude to Principal Government College Paretabad Hyderabad, as well as the
Department of Education and Literacy, for their unwavering support and provision of essential resources
throughout this research. 1 am profoundly thankful to Dr. Riffat Sultana for her insightful guidance and
continuous encouragement, which have been instrumental to the success of this project. My appreciation also
goes to the dedicated administrative and technical staff, whose invaluable assistance has been crucial to the
progress and completion of this study.

Table: 1 Orthopteran Biodiversity, Global Distribution, Habitats, and Ecological Impact.

A. longipes longipes

India, Pakistan

Grasses, herbs, shrubs

Species Distribution Habitat Ecological Impact
Present on various crops,
Barley fields, | diverse landscapes,
Acrotylus India, Nepal, Sri Lanka, Afghanistan, | vegetables, rocky | contributes to ecosystem
humbertianus Pakistan terrains, green fields dynamics
Resembles A. insubricus
Europe, Southeastern Europe, Greece, insubricus, documented in

diverse habitats

Locusta migratoria

Australia, China, Europe, India, Iran,
Korea, Mongolia, Pakistan, Siberia,
S. Africa

Barley, maize,

grasses, jowar

Graminivorous species,
significant damage to grain
crops and grass species

Oedaleus
senegalensis

Afghanistan, Egypt, India, Iran,
Kenya, N. Africa, Oman, Pakistan,
Senegal, Turkey

Maize, grasses, bajra,
jowar, barley

Widespread, thrives in
fodder crops, resembles O.
nigrofasciatus
morphologically
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Medicago sativa, | Uncommon species,
Egypt, India, Iran, Italy, Kenya, North | Bajra, booro, kano-sar | predominantly inhabits
Sphingonotus Africa, Pakistan, Somalia, Sudan, | reed plant, Jowar, | various grasses, potential
savignyi Turkey watermelon crops pest
Medicago sativa,
Bajra, Jowar, lawn | Diurnal activity, potential
S.rubescens Africa, Egypt, India, Iran, Italy, North | grasses, watermelon | agricultural pest with swarm
rubescens Africa, Pakistan, Spain, Turkey crops formation
Asia-Temperate region, incl. Sri Significant role in Nara
Hilethera Lanka, Arabian Peninsula, Oman, | Alf alfa, Smartweed, | region's ecology, contributes
aeolopoides Muscat, Pakistan barley to biodiversity studies
Maize, ladyfinger,
Aiolopus Australia, France, India, Japan, | alfalfa, barley, pearl | Destructive pest in
thalassinus Pakistan, Southwest Africa, Sri | millet, jowar, | agriculture fields, especially
thalassinus Lanka, Europe watermelon crops during the monsoon season

Table:2 Species-Specific Population Densities in the Nara desert Ecosystem during 2021-22

Species Population Density
P Individual/m? | 500m? | Nara desert
A. humbertianus 0.01 05 6.3x10%3
A.longipes longipes 0.032 02 2.016x10%
L. migratoria 0.002 01 1.26x10%8
0.sengalensis 0.032 16 2.016x10%
S.savignyi Saussure 0.012 06 7.56x10%8
S.rubescens rubescens 0.0222 11 1.397x10%
H.aelopoides 0.02 10 1.26x10%
A. thalassinus thalassinus | 0.006 3 3.8x101
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Figure 9 shows species specific population densities in the nara desert ecosystem 2021-22
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Figure 10 shows individuals density individual per m?, 500m? in nara desert during 2021-22
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Table:3 Tribe, Genus, and Species Statistics with Diversity Indices in the Total Population during 2021-
22.

Tribe Genus Species Total | D=(n/N)? | S=1— D
Acrotylini Acrotylus A. humbertianus 476 0.06007 | 0.939
A.longipes longipes 10 0.000026 | 0.9997
Locustini Locusta L. migratoria 13 0.000047 | 0.9999
Oedaleus O.sengalensis 327 0.02835 | 0.9716
Sphingonotini | Sphingonotus | S.savignyi Saussure 68 0.01225 | 0.9987
S.rubescens rubescens 501 0.06655 | 0.9334
Epacromini Hilethera H.aelopoides 341 0.02614 | 0.9738
Aiolopus A. thalassinus thalassinus | 233 0.01439 | 0.9856
Total
0.00 0.0z 0.04 0.06
1 1 | 1 | 1 | -
T | 0.94%** || -0.96% |
[T [ [WLO 0.
g 4 #H:/'- Diversity e
O
= T _ g
q:"‘:'h:-‘fﬁ““m TS sB ke
LS BT

o o0 200 200 400 G500 0.54 0.96 0.88 1.00

Figure 11 shows diversity observed in nara desert during 2021-22

Table: 4 Comparative Analysis of Reproduction and Mortality Rates in Captive Species Over a 3-Month
Period

Species - . Initial

. Reproduction | Mortality . . Net

iael rf’ Rate Rate (Po;;lrjsl%tlon gioz zulatlon Reproduction

PY 1 (births/pair) | (deaths/pair) rﬁz) (RO)
A
humbertianus | ° 0.8 0.2 10 24 4.0
A longipes | , |5 03 4 5 167
longipes
L. migratoria | 2 0.6 0.25 4 6 24
O. sengalensis | 2 0.7 0.15 4 8 4.67
S savignyi | 0.9 0.1 10 27 9.0
Saussure
S. rubescens | g | g 0.2 10 24 40
rubescens
H. aelopoides | 5 0.7 0.15 10 23 4.67
Athalassinus | 3| gg 0.25 6 10 24
thalassinus

Table 5: Field Survey Data of Orthoptera Species in the Nara Desert 2021-22
Species No.Individuals Observation Total Area | Density
Observed Period (Days) Surveyed (ha) (individuals/ha)

A. humbertianus 476 15 20 23.8
Alongipes 10 15 20 05
longipes
L. migratoria 13 15 20 0.65
O. senegalensis 327 15 20 16.35
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S.rubescens 501 20 20 25.05
rubescens
Ssavigny 68 15 20 34
H. aeolopoides 341 15 20 17.05
Athalassinus 233 15 20 11.65
thalassinus
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