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Abstract

This study assessed the diversity pattern and community composition of selected arthropod orders
(Aranae, Lepidoptera and Diptera) in a wetland at Federal University, Oye- Ekiti. Arthropods were
collected from February to April 2022 using a combination of pitfall traps, sweep net and active hunting
methods. A total of 319 individuals belonging to three (3) orders, twenty-five (25) families, and sixty-
one (61) species were obtained from the study area. In this study, Lepidoptera was the most dominant
order while Aranae was the least dominant order. Results of the percentage distribution of insect species
and individual insects revealed that for both active hunting and pitfall trap methods, the Order Aranae
had the highest percentage distribution while the Order Lepidoptera had the lowest percentage
distribution. Results of the diversity index across the collection methods revealed that the Sweep net
method had the highest insect diversity and richness (H'=2.69 6.27) while the active hunting method
had the lowest insect diversity and richness (H'=1.556, 2.371). This study has shown that the wetland
at Federal University Oye- Ekiti is rich in insect species with the Order Lepidoptera being the most
abundant.

Keywords: relative abundance, percentage distribution, diversity, richness, species
composition

INTRODUCTION

Spiders belong to the order Aranae of arthropods in the class Arachnida. It is believed that all
spiders share a common ancestor, making them a monophyletic group. (Garrison et al., 2016;
Wheeler et al., 2016) Changes in the composition of plant ecosystems have a significant impact
on spiders who are diverse carnivores. As predatory arthropods that are essential to the
management of terrestrial arthropod populations (Lawrence & Wise 2012; Adeonipekun et al.,
2019; Ita and Ogbemudia, 2023), spiders may be a good indicator of the variety and state of
lower levels of the food web as well as the ecosystem overall (Scott et al., 2006; Buchholz 2013;
Gerlach et al., 2013, Oyewole and Oyelade, 201; Odejayi et al., 2022). Due to their abundance,
ease of collection, and environmental sensitivity in their distribution (Ziesche & Roth 2008;
Malumbres-Olarte et al., 2013), spiders are suitable markers of ecological change (Gerlach et
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al., 2013). Spiders are also a crucial stand-in for assessing the overall diversity of arthropods
and for looking at general patterns in temporal and geographical biodiversity (Cardoso et al.,
2014).

Moths and butterflies belong to the order Lepidoptera. They are among the insects that have
been studied the most in terms of taxonomy and ecology; more than 800 new species are found
every year, and there are currently over 157,000 known species (Mitter et al., 2017). While
caterpillars, the larval forms of Lepidoptera, are crucial components of many woodland food
webs, adult Lepidoptera are identified by their comparatively large wings that are adorned
with tiny overlapping scales. They eat more vegetation than any other animal species
combined in several areas (Endara et al., 2017).

In many terrestrial ecosystems around the world, Diptera make up a sizable fraction of the
diversity of arthropods (Thatilia, 2009). They are found in nearly every freshwater and
terrestrial ecosystem on Earth, with the highest species diversity found in forests and the
edges of aquatic environments (Itoka, 2020). Together with the Coleoptera, Hymenoptera, and
Lepidoptera, they are one of the four mega diverse insect orders. Around 120,000 fly species
have been recognized globally, and an equivalent number is anticipated.

This study seeks to determine the variety and abundance of specific arthropod taxa (orders
Araneae, Lepidoptera, and Diptera) in the wetland at the Federal University, Oye-Ekiti. This
research is crucial due to the previous oversight of these arthropods. The economic relevance
of these groups, coupled with their roles in disease transmission and pest management,
underscores their ecological value, thereby validating this study.

MATERIALS AND METHODS

Description of Study Area

The study was conducted at Federal University, Oye-Ekiti (FUOYE) in a wetland. The wetland
is situated 0.274576 square kilometers above sea level at latitude N07.7783° and longitude
E005.31250° (Figure 1). The area has loamy soil. With an average annual precipitation of 1514
mm, the region exhibits a bimodal precipitation pattern. From February to November,
precipitation is high, with a fluctuating pattern of about 31 days in August. Early February
and late November are included in the dry season, which runs from December to January.
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Figure 1: Map of the study area
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Sampling Techniques

From February to April 2022, Sampling was done twice a week using a combination of Pitfall
traps, sweep nets, and active hunting techniques. The sample site has a 25 m? area, and a
random sampling technique was used.

Pitfall Trap Technique

In the experimental site, ten pitfall traps with mouth widths of 12 cm and depths of 13 cm
were placed five to ten meters apart. The traps were set up such that the soil's surface was in
line with their edges. To determine the number of arthropods in the area, each trap was filled
to a depth of 3 cm with 70% ethanol and left undisturbed for two days.

Sweep Netting Technique

Early in the morning, when flying arthropods are active, the arthropods were captured using
a sweep net. The sweep net was formed into a bag and placed inside a circular rod with a 30-
cm-diameter mouth, a 50-cm-deep bag, and a 1-meter wooden handle. Ten sweeps were taken
through the foliage on each sampling visit, and the results were poured onto a simple white
cloth. After every sweep, the catches were closely inspected for flying insects. The insects were
brought to the Laboratory of the Department of Animal and Environmental Biology, Federal
University Oye-Ekiti for sorting, counting, and identification after being placed in a clearly
marked container with 70% ethanol.

Active Hunting Technique

Insects that are typically found in clusters on the soil's surface or near decay logs were
sampled using active hunting. The arthropods were picked by hand and then put in collecting
vials that contained 70% ethanol.

Sorting, Counting and Identification

Following the collection of arthropods from sweep nets and active hunting, arthropods
belonging to the orders Araneae, Lepidoptera, and Diptera were separated from other
arthropods in the lab using a spatula and magnifying lens. They were then identified, counted,
and preserved in a 70% ethanol solution. The contents of each pitfall trap were transferred
into a petridish for identification, counting, and sorting of Araneae, Lepidoptera, and Diptera
from other arthropods using a dissecting microscope. Standard keys and descriptions were
used to identify the species level (Orkin, 2001, Nolan, 2024).

Dara Analysis

Appropriate Descriptive and Inferential statistics was used. Rates and percentages were
determined using a combination of bar charts and pie charts. Percentage occurrence of
selected insect orders would also be determined. The following biodiversity indices would be
computed:

e Total Individuals N= the number of individuals in each sample

e Margalef diversity index, D=S-1/Log(n) where S: the total number of Species and
N: is the total number of individuals in the sample

e Shannon Index (H')= -) pi*In(p;) where ): a greek symbol that means sum, In:
natural log, pi: The proportion of the entire community made up of species i

e Simpson Index (D)= - n(n-1)/ N(N-1) where n= total number of individuals of
each species, N= total number of individuals of all species

e DPielou’s Evenness(J)= H'/InS where H' : Shannon Weiner Diversity, S: total
number of species in a sample, across all samples in dataset
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All data collected were analyzed using SPSS 20.0 software.

RESULTS AND DISCUSSION

Table 1 shows the species list of Aranae, Lepidoptera and Diptera obtained from the study
site. A total of 319 arthropods belonging to three (3) orders, twenty five (25) families, and sixty
one (61) species were obtained from the study area. Out of these numbers, Lepidoptera was
the most dominant order with 145 individuals while Aranae was the least dominant order
with 84 individuals respectively (Table 1). The relative abundance of insect species identified
across the sampling methods is as shown in Table 2. Musca domestica had the highest relative
abundance (RA= 11.00629%), this was followed by Tineola bisselliela (RA= 8.176101%).
However, Nymphalis californica, Eurema desjardinsi, Eumeta cerina, Delphinia picta and Catocha
americana had the lowest relative abundance (RA=0.314465%) respectively (Table 2).

Table 1: Species List of Aranae, Lepidoptera and Diptera collected from a Wetland in
Federal University Oye- Ekiti

S/N | ORDER | FAMILIES | SCIENTIFIC DATE OF COLLECTION/METHOD
NAME
FEB. 2022 MAR 2022 APRIL 2022
SN P | A SN PF | AH | SN PF AH | TOTAL
F |H
1. Aranae Ctenidae Anahita lycosina 0 0|1 10 0 0 1 0 2 4
Ctenus medius 0 0 0 |0 0 1 1 0 1 3
Sicariidae Loxosceles recluse 0 0 0 |1 1 2 1 0 0 5
Ixodidae Ixodes ricinus 2 1 2 |5 1 3 0 1 1 16
Scytodidae | Scytodes globula 0 0 0 |2 0 1 1 2 0 6
Lycosidae | Hippasa holmerae 1 1 0 |0 0 0 1 0 1 4
Allocosa brasiliensis | 0 1 1 |0 0 1 1 1 1 6
Arctosa sinerea 0 0 1 0 1 0 1 1 0 4
Evippa sibrica 1 2 |0 |0 1 0 1 0 4 9
Pardosa agrestis 1 0|1 10 0 0 0 0 0 2
Malimbrosa 1 0 0 |0 0 0 0 0 1 2
lamperti
Schizocosa crassipes | 0 0 0 |0 2 0 0 0 1 3
Philodromi | Philodromus dispar | O 0 2 |0 2 1 2 0 1 8
dae
Corinnidae | Castianeira 0 0 1 0 2 1 1 0 0 5
fusconigra
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Therididae | Enplognatha ovate 0 0 0 |0 1 1 1 4 0 7
Lepidopt | Tineidae Tineola bisselliella 3 0 |0 18 0 0 5 0 0 26
era

Nymphali | Maniola jurtina 6 0 |0 0 0 0 0 0 0 6

dae

Pedaliodes 2 0 |0 0 0 0 0 0 0 2
montagna
Acraea horta 0 0 |0 1 0 0 0 0 0 1
Nymphalis 0 0 |0 2 0 0 0 0 0 2
californica
Asterocampa clyton | 0 010 1 0 0 1 0 0 2
Aglais urticae 0 0|0 1 0 0 1 0 0 2
Limentis trivena 6 010 1 0 0 1 0 0 8
Asterocampa clyton | 5 0 |0 0 0 0 3 0 0 8
Vindula dejone 1 010 0 0 0 2 0 0 3
Hesperia comma 0 010 1 0 0 2 0 0 3
Hesperiida | Urbanus procne 6 0 |0 1 0 0 0 0 0 7
e
Pelopidas mathias 1 010 2 0 0 0 0 0 3
Pelopidas thrax 0 010 1 0 0 6 0 0 7
Parnara monasi 4 010 11 0 0 0 0 0 15
Leucochitonea 1 0|0 1 0 0 1 0 0 3
levubu
Zophopetes 1 0|0 1 0 0 0 0 0 2
dysmephila

Pieridae Astictopterus 1 0 |0 2 0 0 1 0 0 4

inornatus

Eurema desjardinsi | 1 0|0 0 0 0 0 0 0 1
Eurema hecabe 1 0|0 0 0 0 6 0 0 7
Leptosia alcesta 1 010 4 0 0 1 0 0 6
Nepheronia 2 010 0 0 0 1 0 0 3
thalassina

Colostis vesta 1 010 0 0 0 1 0 0 2
Diexia orbona 1 010 0 0 0 1 0 0 2
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Diexia cebron 1 0 0 2 0 0 0 0 0 3
Papillionid | Belenois theora 1 0 0 0 0 0 1 0 0 2
ae
Psychodid | Colias electo 0 0 |0 0 0 0 2 0 0 2
ae

Papilio menestheus | 0 0 1]0 1 0 0 0 0 0 1

Eumeta cerrina 1 0 0 2 0 0 0 0 0 3
Geometrid | Deborrea malgassa 0 0 1]0 0 0 0 0 0 0 0
ae

Clogmia 0 0 |0 2 0 0 1 0 0 3

albipunctata

Chiasmia clathrata 0 0|0 1 0 0 3 0 0 4

Anticollix sparsata | 0 0|0 0 0 0 2 0 0 2

3. Diptera Muscidae Musca domestica 10 0 0 20 1 0 4 0 0 35

Syrphidae | Microdon mutabilis | 1 0 |0 0 0 0 0 0 0 1
Ulidiidae Delphinia picta 0 0 |0 1 0 0 0 0 0 1
Cecidomyii | Catocha americana 0 010 0 0 0 1 0 0 1
dae
Tephritida | Trupanea crassipes | 0 0 |0 1 0 0 1 0 0 2
e
Tabanidae | Tabanus sulcifrons | 4 010 12 0 0 1 0 0 17
Hybomitra micans 3 010 6 0 0 1 0 0 10
Calliphorid | Lucilia sericata 2 010 1 0 0 2 0 0 5
ae
Chrysomya 1 0|0 2 0 0 2 0 0 5
megacephala
Calliphora hilli 0 0|0 1 0 0 1 0 0 2
Culicidae Culiseta 1 010 4 0 0 0 0 0 5
longiareolata
Mydidae Muydas clavatus 0 010 0 0 0 3 0 0 3
Asilidae Zosteria sp. 0 0 |0 0 0 0 3 0 0 3
Tot
al 73 9 13 319

75 5 19 112 |12 |11
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Table 2: Relative abundance of the arthropod species identified across the methods.

S/ | ORDER SCIENTIFIC NAME RA (%) ORDER SCIENTIFIC NAME RA (%) ORDER
N
1. | ARANAE | Anahita lycosina 1.257862 LEPIDOPTERA Tineola bisselliella 8.176101 11.00629
Ctenus medius 0.943396 Maniola jurtina 1.886792 0.314465
Loxosceles recluse 1.572327 Pedaliodes montagna 0.628931 0.314465
Ixodes ricinus 5.031447 Acraea horta 0.628931 0.314465
Scytodes globula 1.886792 Nymphalis californica 0.314465 0.628931
Hippasa holmerae 1.257862 Asterocampa clyton 0.628931 5.345912
Allocosa brasiliensis 1.886792 Aglais urticae 0.628931 3.144654
Arctosa sinerea 1.257862 Limentis trivena 2.201258 1.572327
Evippa sibrica 2.830189 Vindula dejone 1257862 | 1.572327
Pardosa agrestis 0.628931 Hesperia comma 0.943396 0.628931
Malimbrosa lamperti 0.628931 Urbanus procne 2 515723 1.572327
Schizocosa crassipes 0.943396 Pelopidas mathias 0.628931 0.943396
Philodromus dispar 2515723 Pelopidas thrax 5.345912 0.943396
Castianeira fusconigra 1572327 Parnara monasi 1572327
Enplognatha ovata 2201258 Leucochitonea levubu 0.943396
' Zophopetes dysmephila 0' 943396
Astictopterus inornatus 0' 628931
Eurema desjardinsi 0.314465
Eurema hecabe ’
Leptosia alcesta 3.459110
ep
Nepheronia thalassina 0.628931
Colostis vesta 0.94339%6
Diexia orbona 0.628931
Diexia cebron 1257862
Belenois theora 0.314465
Colias electo 0.628931
Papilio menestheus 0.943396
Eumeta cerrina 0.628931
Deborrea malgassa 0.314465
Clogmia albipunctata 0.628931
Chiasmia clathrate 0.628931
Anticollix sparsata 0.943396
0.628931
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Figure 2 shows the family and insect species abundance based on the insect orders. Order
Diptera had the highest family abundance of 10 whereas Order Lepidoptera had the lowest
family abundance of 6 (Figure 2). However, Order Lepidoptera had the highest species
abundance of 35 while Order Aranae had the lowest species abundance of 13 (Figure 2).
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Figure 2: Family and insect species abundance based on the insect Order

Table 3 showed the percentage distribution of species encountered according to order. The
dominant order was Lepidoptera 35(59%) collected by sweep net method, followed by Aranae
14(100%) collected by active hunting and the least dominant was Lepidoptera recovered by
pitfall 1(8%) (Table 3).

Table 3: Percentage Distribution of species and individual based on order for the three
methods

S/N | Order Species Individual
Methods SN PF AH SN PF AH
1 Aranae 13(22%) 11(92%) 14(100%) 26(10%) 25(96%) 33(100)
2 Lepidoptera 35(59%) 1(8) 0 179(69%) 1(4) 0(0)
3 Diptera 11(19%) 0(0%) 0(0%) 54(21%) 0(0) 0(0)
Total 59(100) 12 (100) 14(100) 259(100) 26(100) 33(100)

A bar chart showing the spatial distribution of selected orders across the sampling methods
is shown in Figure 3. Lepidoptera had the highest abundance of 100 individuals, followed by
Diptera with 98.780 individuals collected by sweep net respectively (Figure 4). The least
abundant order was Diptera with 1.216 individuals collected by pitfall (Figure 3).
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Figure 3: Spatial Distribution of Insect in Selected methods of collection. Aranae, Lepidoptera, and Diptera

Table 4 shows the diversity indices of selected arthropod orders recovered from the wetland
within Federal University Oye- Ekiti. The result in Table 4 reveals that sweep net had the
highest value for species diversity, dominance and richness (H=2.69, D=0.9166, Margalef
Index=6.37) respectively. Active hunting demonstrated the lowest metrics for species
diversity, dominance, and richness (H=1.556, D=0.00556, Margalef Index=2.371) as indicated
in Table 4. Nevertheless, the pitfall approach demonstrated the highest evenness value
(J=0.6678), while the sweep net method showed the lowest (J=0.4754) (Table 4).

Table 4: The diversity indices of Arthropods in the study location

Variables Methods

Number of | SN PF AH
species

Individuals 111 13 9
Shannon_H 2.69 1.89 1.556
Dominance_D | 0.9166 0.03846 0.00556
Species eveness | 0.4754 0.6678 0.677
Margalef index | 6.37 3.509 2.731

The result of one-way ANOVA difference in species composition across the methods is as
shown in Table 5. The results indicate a significant variation in species composition among
the various approaches at p<0.05 (Table 5).

Table 5: One-way ANOV A difference in species composition across the methods.

Test for Equal Mean Sum of Sqrs df Mean Square F p(same)
Between groups: 206.791 8 25.8488 10.21 2.476E-13
Within groups: 1366.85 540 2.53121 Permutation p (n=99999)

Total: 1573.64 548 1E-05

Note: There is a significant difference at 5% probability level.

The Order Lepidoptera had the highest diversity and abundance, followed by Diptera while
Order Aranae had the lowest diversity and abundance. This is consistent with the findings of
Tuhin et al., (2023) who studied Diversity and Relative Abundance of Entomofauna of Four
Ecologically Different Areas of Chittagong University Campus, Bangladesh and Goswami
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(2024) on their work on the species richness and diversity of insects in agro-ecosystem in
Bhabar region of Uttarakhand, who both concluded that Lepidoptera was the most prevalent
order. However, it runs counter to the findings of Padhy et al., 2022 study on the diversity of
pollinators on coriander, which identified Hymenoptera and Diptera as the most prevalent
groups.

The presence of tree species that could act as insect hosts may be the reason for the largest
number of Lepidoptera found in this study. This is consistent with the study of Aina-Oduntan
et al., 2021 in their study on the Spatial Distribution of Insect Diversity in Selected Locations
within Forestry Research Institute of Nigeria, Ibadan, Nigeria who found Lepidoptera as the
most dominant order owing to the presence of numerous trees. Lepidoptera are insect
pollinators, and numerous studies have demonstrated the reciprocal relationships between
pollinators and flowering plants. Lepidoptera highest abundance is scarcely surprising
because they are important for pollinating horticultural, agricultural, and medicinal herbal
crops (Mitra et al., 2008; Bhowmik et al., 2014; Subedi and Subedi, 2019; Singh and Mall, 2020).
According to Khan et al. (2023), butterflies serve as environmental change monitors.

The second most populous group, Diptera, has a wide variety of species with specific
microhabitat or breeding-site requirements, offering substantial potential for assessing habitat
quality and developing conservation strategies. The high abundance of these insects in this
study can be attributed to both biotic and abiotic factors in the study sites, with abiotic factors
such as temperature, light, and humidity having a significant impact on the insects and
changes in their population trend.

Being a wetland, comparatively the study area comparatively high humidity encouraged the
large number of Diptera found in this investigation. In a similar vein, the high abundance was
influenced by biotic factors including food supplies and host site availability. This supports
the findings of Alarape et al.'s 2015 study, which found that biotic and abiotic environmental
conditions had a significant impact on the temporal abundance of individual insect species.
Being a single habitat, it is most likely that during the period of this study, microclimatic
conditions did not favor the survival of the Arachnids, hence their low diversity and
abundance. Spiders are bioindicators and obligate predators. According to their diversified
and multiple hunting strategies, they may reflect the complexity of an ecosystem (Paschetta
et al., 2012).

The highest relative abundance of Musca domestica in this study is well justified as studies have
shown that it is the insect with the widest distribution in the world (Hewitt, 2011). Housefly
abundance in a given locality varies depending on climatic factors, time of the year and
duration of daytime which influences the rate of mating, the pre-oviposition period,
oviposition and feeding of adults (Bong and Jaal, 2009).

The study region is characterised by the prevalence of plants such as Magnelia macrophylla,
Alkekengi officinarum, Solanum nigrum, and Solanum torvum, along with other flowering species
that enhance butterfly diversity. Certain tree species in the swamp evidently attract
butterflies.

Results of this study further revealed that the sweep net method was most efficient as it
recorded the highest species diversity and richness compared to active hunting and pitfall
methods. This shows that the wetland harbored a great diversity of insect species and it
further explains the ability of the sweep net to collect flying insects on top of vegetation in the
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wetland. The result of one-way ANOVA revealed that there was a significant difference in
species composition or richness across the three orders at a probability level of 5%.

CONCLUSION

The research offers foundational data on specific arthropod orders within the wetland
ecosystem. The studied area exhibits considerable arthropod variety and abundance. The
research findings indicate that the order Lepidoptera was the most prevalent, whilst the order
Aranae was the least prevalent. The wetland's surrounding vegetation and humidity foster a
significant diversity and quantity of Lepidoptera.
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