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ABSTRACT

Understanding and identifying butterfly species in various land uses serves a crucial eco-logical function in
protecting biodiversity and improving environmental policy decisions. However, such a study on the diversity of
butterflies from different land use types in and around Chebera Churchura Na-tional Park, southwestern Ethiopia,
is extremely lacking. Thus, the present study aimed to quantify the species richness and abundance of butterflies
in the Chebera Churchura National Park and its surroundings, which are prioritized for their conservation. Data
was collected from January 2021 to June 2021 following the line transect method in the three habitat types using
a standard insect net. In total, 2118 individuals representing 79 species and 38 genera belonging to five families
were recorded. The Nymphalidae were the most dominant butterfly family, accounting for 45 species (57%) of
the total butterflies observed, while the Heaspariidae contributed the least. Among the 79 species, 9 were very
common, 32 were common, 37 were rare, and 1 was very rare. Based on butterfly species richness and
composition, riverine forest had the greatest diversity and abundance with 65 species and 1028 individuals, and
the least species composition was recorded in mosaic habitat with 26 species and 350 individuals, and the
difference in diversity was significant. The study region was generally found to be rich in the diversity and
abundance of butterflies in all three forms of land use. However, the study area is currently becoming an
investment hub, and many road development projects are being planned. Ongoing human activities will devastate
and harm the richness, abundance, and diversity of butterfly species. As a result, such human-induced activities

need to be carefully studied to protect biodiversity.
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INTRODUCTION

Land use change and habitat fragmentation affect biodi-
versity through an increasing level of disturbance
caused by the destruction of natural habitats (Broadbent
et al., 2012b) and result in decreased population sizes
and reduced genetic diversity within a species (Hansen
et al., 2012). Globally, estimated that land use change
reduced average species richness by 13.6%, total abun-
dance by 10.7%, and rarefaction-based richness by
8.1%, so understanding how land use change affects
biodiversity and what measurements may reduce the
significant effects is critical for conservation (Newbold
et al., 2015). Protected areas, mainly national parks, are
a cornerstone of biodiversity conservation (Muhumuza
& Balkwill, 2013). However, various factors affect the
conservation of biodiversity in national parks. Intensive
agriculture, human settlements, population increase,
illegal use of forest resources, and mining inside nation-
al parks are the main causes (Kintz et al., 2006; Mucova
et al., 2018). For example, researchers investigated
whether changes in national park buffer zones have a
significant impact on biodiversity within the parks.

*Corresponding Author’s E-mail: gere31280@gmail.com

Butterflies (Lepidoptera: Papilionoidea) are the most
studied, well-known, and successful insects, found in all
parts and habitats of the world (Kiristensen, 2013). But-
terflies are excellent indicators of changes in environ-
mental impacts on biodiversity (Rakosy & Schmitt,
2011). Most of the species are dependent on specific
plant types, and they are extremely sensitive to different
climatic changes and types of vegetation, such that the
absence of specific plant species is directly related to
the presence or absence of butterfly species. The change
in temperature and rainfall is also strongly related to the
diversity and richness of butterflies.

Butterfly populations are important components
of the ecosystem (Rakosy & Schmitt, 2011; Ghazanfar
et al., 2016; Sharma et al., 2020). They play a signifi-
cant role in natural and agricultural pollination
(Jennersten, 1984; Reddi & Bai, 1984; Thakur & Mattu,
2010) and indicate the presence of other invertebrates
due to their role in the food chain and food web
(Fleishman & Murphy 2009; Gerlach ef al., 2013; Shar-
ma & Sharma, 2017; Watt & Boggs, 2019), which are
food sources for birds, bats, and other invertebrates.
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Figure 1. Map of Chebera Churchura National park.

Nevertheless, of the above functions, insects’ biodiversi-
ty is decreasing at a speedy rate, butterflies are at the
frontline of decline, and the most common causes of
species decline are habitat loss, degradation, and frag-
mentation (Rodriguez-Echeverry et al., 2018; Sanchez-
Bayo & Wyckhuys 2019; Daskalova ef al., 2020). Thus,
studding butterflies diversity in different land use types
with an aim of understanding their diversity, ecology,
and impact of their declining on land use type and biodi-
versity conservation is very important for their conser-
vation strategies (Sharma et al., 2020).

Published data on butterfly fauna from the
Chebera Churchura National Park is entirely lacking.
Butterflies, due to their extreme ecological and scientific
significance, have been documented from various habi-
tat types in Ethiopia (Gorbunov, 2017; Norfolk et al.,
2017; Jemal & Getu 2018; De Beenhouwer et al., 2019;
Jenber & Getu, 2020). However, such a study on the
diversity of butterflies from different land use types in
and around Chebera Churchura National Park, south-
western Ethiopia, is extremely lacking. Given the lack
of sufficient information on taxonomic composition and
diversity of butterflies, the present study aimed to quan-
tify the species richness and abundance of butterflies in
the Chebera Churchura National Park and its surround-
ings, which are prioritized for their conservation. In ad-
dition, the purpose of this study was to highlight the
importance of national parks and their surrounding habi-
tat in sustaining butterfly diversity, which should be
preserved effectively and managed scientifically in the
current face of biome and biodiversity crises.

MATERIALS AND METHODS

Study area description

Chebera Churchura is found in the afro tropical region
forest. It is a new national park situated between Konta
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Woreda and Dawro Zone. The study area was situated
at 6° 53’ 14"N and 36° 38’ 11"E, and it is 480 km from
Addis Ababa (Figure 1). The park's elevation ranges
from 700 to 2450 meters above sea level, with an aver-
age yearly temperature of 10 to 29 degrees Celsius.
Land use types generally in the study rea includes for-
estry areas, conservation areas, grazing area, hydropow-
er area, and cropping area. The annual rainfall averages
between 1200 and 2300 mm. The park covers an area of
1119 km2 and has four vegetation zones, namely wood-
ed grassland, riverine forest, mountain woodland, and
woodland. The wet season is from March to September,
and the dry season extends from December to February
(Alemayehu & Mathewo, 2015).

The study site were only focused on habitat
types not on elevation. Thus, three land-use types,
namely wooded grassland, riverine forest, and mosaic
habitat, were selected based on information from litera-
ture and the accessibility of the habitats. The
geographical coordinates of all the sampling sites
measured with a GPS device. Each of the land use types
described below as follows. Riverine forest (RF): It was
located at 36° 41> 00.60°” E and 07° 00” 36N and at
1176 m.a.s. a. The main plant species main plant
species were Cordia africana, Terminalia laxiflora,
Combretum collinum, Clerodendrum alatum, Satureja
montana, Ficus sycomorus, Syzygium guineense, Sida
rhombifolia, and Grewia mollis.

Wooded grassland habitat (WGL): It was posi-
tioned at 36° 37> 47.88”°E and 06° 54> 00" N and
1587m.a.s.1. and covers 62% of the park is an area cov-
ered by herbaceous plants with less tree and herb cover-
age such as Acanthus mollis, Eseveria abyssinica, Cri-
num ornatum, Ocimum gratissimum, and Clerodendrum
alatum. Mosaic environment (MO): It was found at 36°
40°°17.04”’E and 07° 01 12”’N and elevation 1444 mal
found in Seri kebele outside of the national park. It was
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mainly its high level of interaction with wildlife, and
lepidopterans do not appear to be immune to the effects
of human interaction Mangifera indica, Colocasia escu-
lenta, Terminalia loxifelera, Combretum mole, Combre-
tum collinum, Entada Africana, Prunus africana and
Harrisonia abyssinica were some representatives.

Butterfly collection and identification

Data was collected from January 2021 to June 2021
following the line transect method in the three habitat
types based using standard insect net (Pollared, 1982).
Three transect lines were produced, one for each habitat,
and each habitat was sampled every month for six
months. Each transect line was 3 kilometers long. Sam-
pling of butterflies was done considering environmental
factors (temperature, sunlight, and rainfall), and all col-
lected specimens were sorted, identified to family level,
and transported to the Ethiopian Bio-diversity Institute
for further identifications. Identification of the species
was conducted based on photographs of specimens after
spreading and mounting in the laboratory. Because there
is no modern identification guide for Ethiopian butter-
flies, the African Butterfly Database species list was
used (Safian & Siklosi, 2022).

Data analysis

The program PAST 4.10 was used to calculate the diver-
sity measures Shannon's diversity index (Hs), Simpson's
dominance index (D), Simpson's diversity index (1-D),
and Pielou's equitability index (J). Using the PAST ver-
sion 4.10 program, a cluster analysis was carried out on
a Bray-Curtis similarity matrix of grouped butterfly
sample samples to determine how butterfly populations
arrange across the investigated habitat categories. For
each habitat, individual-based rarefaction curves with

Table 1. Butterfly’s abundance in the study area

95% confidence intervals were built. PAST version
4.10 was used als to create a dendrogram to show how
the butterfly composition varied among the research
area's various habitats.

Because the data was not normally distributed,
the nonparametric Kurskual-Wallis test was used to
determine whether there were significant differences in
butterfly communities collected from the surveyed habi-
tat type. The total counts of each species in relation to
the total number of individuals counted throughout the
study period were used to compute the relative abun-
dance (RA) of each particular species as a percentage.
The results of this analysis were divided into four cate-
gories: "very common" (RA > 2.0%), "common" (RA <
2.0 - > 1.0%), "rare" (RA < 1.0 - > 0.30%), and "very
rare" (RA < 0.30%) to study the local status of the but-
terflies. Analysis was done using Microsoft Excel 2016
by taking the climate data for the five years from 2013-
2017 from the world climate database (Stackhouse,
2022).

RESULTS

Composition of total butterfly species

In total, 2118 individuals representing 79 species and
38 genera belonging to five families were recorded in
the study area (Tables 1& 2; File 1). The Nymphalids
were the most dominant butterfly family, accounting for
45 species (57%) of the total butterflies observed, while
the Heaspariidae contributed the least (Table 1; Fig 2 ).
The family Nymphalidae had the highest percentage of
butterflies collected from the entire study area, with
51% (n = 1028), followed by Pieridac with 28% (n =
596), Lycanidae with 11% (n = 224), Papilonidae with
7% (n = 139), and Hespariidae with 3% (n = 75) (Table
1; Figure 3).

Family name Number of genera

Number of species

Number of individuals

Nymphalidae 18 45 1084
Pieridae 7 16 596
Lycanidae 8 10 224
Papillonidae 2 5 139
Hespariidae 3 3 75
Total 38 79 2118

B NYMPHALIDAE

B PIERIDAE
LYCANIDAE

H PAPILLONIDAE

m HESPARIIDAE

Figure 2. Butterfly species Percentage composition across families
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Figure 3. Butterfly abundance percentage composition across families
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Figure 4. Total number of butterflies collected monthly in the study area during the entire study period

Figure 4 shows the total number of butterflies collected
monthly, which is a measure that provides a better un-
derstanding of the temporal changes in the butterfly
abundance in the study area. The number of butterflies
was highest in the month of January and then followed a
declining pattern until the end of June.

Among the 79 species, 9 were very common, 32
were common, 37 were rare, and 1were very rare (Table
2). Belenois aurota was the dominant with 92 individu-
als followed by Mylothris agathina, Catopsilia florella
and Libythea labdaca with 64, 62 and 60 individuals in
order where as Lycaena phlaeas the least abundant with
5 individuals (Table 2).

Butterfly species comparisons among habitats
Based on butterfly species richness and composition

13

riverine forest had the greatest diversity and abundance
with 65 species and 1028 individuals, and the least spe-
cies composition was recorded in mosaic habitat with
26 species and 350 individuals (Tables 2 & 3). Accord-
ing to the diversity indices (both Shannon and Simpson
indices), results demonstrated that the riverine forest
has the highest species diversity followed by wooded
grassland and the least diverse was the Moosic habitat
(Tables 2 & 3).

Butterfly abundance was on average different in
all three habitat types (Tables 2 &3 and Figure 5) and
showed significance difference (32 = 38.24, df = 2, p
=1.31E-09; Figure 5). The individual rarefaction curves
were asymptotic, showing sufficient sampling efforts to
differentiate butterfly assemblages each habitat types
(Figure 5).
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Table 2. Checklist of butterflies identified from the study area ((Rf = riverine forest, WGL=Wooded grassland
and Mo= mosaic habitat. Tot= total).

Family name  Species name Common name Rf WGL Mo TOT Rf Ls
Nymphalidae x[éllcggzze]a aganice Hewitson, Dark Wanderer 25 15 0 40 1.9 C
f;’g‘ﬁ“ caccilia (Fabricius, b1 A craca 12 20 0 32 15 C
Acraea egina (Cramer,
[1775]) Elegant Acraca 24 12 0 36 1.7 C
Acraea encedon (Linnaeus, white-barred
1758) Acraca 21 15 0 36 1.7 C
dcraca oncaea Hopffer, Window Acraea 0 15 10 25 12 C
Acraea poggei Dewitz, 1879  Great Wanderer 14 0 0 14 0.7 R
dcraca sotikensis Sharpe - gotik geraea 0 0 10 10 05 R
Acraea zetes (Linnaeus, Large Spotted
1758) Actaca 12 15 8 35 1.65 C
Amauris albimaculata But-
ler, 1875 Layman 14 0 0 14 0.7 R
Amauris echeria (Stoll, .
[1790]) Chief 24 0 0 24 1.1 C
Tl;nscg;rls niavius (Linnaeus, Friar 16 0 0 16 0.8 R
Bicyclus angulosa (Butler, Startled Bush 10 12 0 2 1 R
1868) Brown
Bicyclus anynana (Butler, Squinting Bush
1879) Brown 11 0 0 11 0.5 R
Bicyclus safitza (Westwood,  Black-haired
[1850])* Bush Brown 20 25 04 2 C
fgé’é’)“ anvatara (Boisduval, g joker 18 12 10 40 19 C
Byblia ilithyia (Drury, 1773)  Spotted Joker 15 0 0 15 0.7 R
Charaxes candiope (Godart,  Green-veined
[1824]) Charaxes 0 o105 R
f;’;lsr)"xes castor (Cramet,  Giant Charaxes 8 0 0 8 04 R
Charaxes galawadiwosi Ethiopian
Plantrou & Rougeot, 1979 Charaxes 20 0 0 20 0.9 R
Charaxes numenes Lesser Blue
(Hewitson, [1859]) Charaxes 12 0 0 12 057 R
Charaxes tiridates (Cramer, =~ Common Blue
1777) Charaxes 10 0 0 10 0.5 R
Charaxes jahlusa (Trimen, Pearl-spotted
1862) Charaxes 0 17 0 17 0.8 R
Cyrestis camillus (Fabricius,  African Porce-
1781) lain 12 0 0 12 0.57 R
Euphaedra medon Widespread
(Linnaeus, 1763) Forester 8 0 0 8 0.4 R
f;‘%e’“ dryope (Cramer, G 14en Piper 9 8 o 17 08 R
Hamanumida daedalus Guinea fowl \%
(Fabricius, 1775) Butterfly 16 20 8 a4 21 C
Hypolimnas anthedon Variable Dia-
(Doubleday, 1845) dem 24 12 03 17 C
Hypolimnas misippus Common Dia-
(Linnaeus, 1764) dem 18 8 0 26 12 c
Junonia ansorgei Ansorge’s Leaf ] 0 0 ] 04 R

(Rothschild, 1899)

Pansy

14

Table 2 continued in next page
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Junonia chorimene (Guérin-

Méneville, 1844) Golden Pansy 8 6 0 14 0.7 R
‘{%‘g’)”a hierta (Fabricius, o0 pansy 9 12 14 35 165 C
‘1]”7";%;”“ oenone (Linnacus, gy pangy 0 16 20 36 17 C
‘1]”7";%;”“ orithya (Linnaeus, g4 paney 0 13 2 25 12 C
Junonia sophia (Fabricius, 1 4o papey 19 13 0 32 15 C
1793)
Junonia terea (Drury, 1773) Soldier Pansy 17 20 0 37 1.7 C
Libythea labdaca Westwood,  Northern Afri- \4
[1851] can Snout 3030 0 60 28 @
Neptis serena Overlact, 1955 Joicred Pied o 39 0 30 14 C
ﬁh&lgﬁm eurytis (Doubleday, Forest Leopard 30 12 0 42 2 C
Protogoniomorpha anacardii ~ Clouded Mother
(Linnaeus, 1758) -of-pearl 6 8 0 14 07 R
Protogoniomorpha parhassus
(Drury, 1782) Mother-of-pearl 10 0 0 10 05 R
Pseudacraea lucretia .
(Cramer, [1775]) False Chief 12 0 0 12 0.57 R
Sevenia garega (Karsch, Montane Tree
1892) Nymph 0 13 0 13 06 R
Sevenia umbrina (Karsch, Ochreous Tree
1892) Nymph 0 14 0 14 07 R
Tirumala formosa (Godman,  Beautiful Mon- 12 10 12 34 16 C
1880) arch
Tirumala petiverana
(Doubleday, [1847]) Blue Monarch 10 14 8 32 1.5 C
- Belenois aurota (Fabricius, Brown-veined \%
Pieridae 1793) White 60 20 12 92 43 ¢
fgé%”)‘”s raffrayi (Oberthilr, — p o thav's White 12 0 0o 12 057 R
fgé%’;‘”s zochalia (Boisduval, ¢ o white 0 12 0o 2 1 R
f%‘;l)””’aﬂ‘”e”“ (Fabricius,  x ¢ can Migrant 24 18 0 6 3
Colotis antevippe (Lucas, Abyssinian Red
1852) Tip 0 19 12 31 1.5 C
Colotis chrysonome (Klug, Golden Arab
[1829]) Tip 14 9 13 36 1.7 C
Colotis evenina (Wallengren, . \%
1857) ( & Orange Tip 12 18 24 54 25 &
Colotis ione (Godart, [1819]) %;Shveld Purple 8 0 18 08 R
Colotis protomedia (Klug, Yellow Splen-
[1829]) dor Tip 0 12 20 32 1.5 C
ﬁ%’é’g’]s) venosa (Staudinger, o pochTip 12 0 0 12 057 R
Eurema brigitta (Stoll, Broad-bordered A\
[1780]) Grass Yelow 12 14 3056 26 ¢
Eurema senegalensis Forest Grass A\
(Boisduval, 1836) Yellow 24 12 1046 22 ¢
Leptosia alcesta (Stoll, African Wood
[1782]) White 16 0 0 16 076 R
Mpylothris agathina (Cramer,  Eastern Dotted \%
[1779]) Border 12 24 2864 3 ¢
Mpylothris rueppellii (Koch, Twin Dotted
1865) Border o 2 o 2t 1 R
Pontia daplidice (Linnaeus, Bath Dappled
1758) White 2 0 o 2 1 R

15
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. Actizera stellata (Trimen, Red-clover
Lycaenidae 1883) Rayed Blue 25 0 12 37 1.7 C
Anthene definita (Butler, Common Hair
1899) il 12 10 0 22 1 R
f%}(’;”e larydas (Cramer,  pooct Hairtail 15 10 0 25 12 C
Azanus jesous (Guérin- Topaz Babul
Méneville, 1849) Blue 6 8 o 14 07 R
Azanus natalensis (Trimen, Natal Babul
1887) Blue 12 0 0 12 0.57 R
Deudorix antalus (Hopffer, Brown Playb 18 ] 0 26 12 C
1855) oy
Lepidochysops abyssiniensis ~ Abyssinian Gi-
(Strand, 1911) ant Cupid 1516 o 40 19 C
Lycaena phlaeas (Linnaeus, Small Sorrel A%
1760) Copper > 0 0 > 0.24 R
Tarucus rosacea (Austaut, Mediterranean
1885) Pierrot B0 0 BB 06 R
Uranothauma antinorii
(Oberthiir, 1883) Blue Heart 13 10 7 30 14 C
Papilonidae f;;’g)}””m angolanus (Goeze,  ypiie 1 ady 14 0 0 14 07 R
Papilio dardanus Brown, Flying Handker-
1776 chief 16 0 0 16 0.76 R
ﬁ@f’g’é’]" demodocus ESPer,  Gitys Gazer 13 12 13 38 18 C
Papilio echerioides Trimen, White-banded \%
1868 Sash 35 9 0 44 21 o
Papilio nireus Linnaeus, Green-banded
1758 Malachite 9 o 7 13 ¢
. Afrogegenes letterstedti Yellow Hotten-
Hespariidae (Wallengren, 1857) tot 10 10 12 32 15 C
Apallaga menageshae Libert, 0 12 0 12 057 R
2014
Coeliades forestan (Stoll, Striped Police- 13 D 6 31 15 C
[1782]) man
Total 1028 740 350 2118 100
Table 3. Butterfly species richness and composition across the three habitat types
Diversity indices Rf WGL Mo
Taxa S 65 52 26
Individuals 1028 740 350
Simpson_1-D 0.9814 0.9794 0.9561
Shannon H 4.095 3.921 3.199
Evenness e"H/S 0.9235 0.9702 0.9427
Margalef 9.228 7.719 4.268
Equitability J 0.9809 0.9923 0.9819
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Photo plate 1. Species list and abundance of butterflies in different habitats: /. Acraea aganice 2. Acraea caecilia
3. Acraea egina 4. Acraea encedon 5. Acraea oncaea6. Acraea poggei 7. Acraea sotikensis 8. Acraea zetes
9. Amauris albimaculata 10. Amauris echerial 1. Amauris niavius 12. Bicyclus angulosa 13. Bicyclus anynana 14.
Bicyclus 15. Byblia anvatara.

Butterfly species composition in riverine forest and
wooded grassland resembled each other, while mosaic
habitat showed unique composition (Figures 5 & 6).
Mosaic habitat with human settlements showed high
dissimilarity of butterfly composition in the study area.
According to plot of dendrogram habitat type the high-
est similarity was found between wooded grassland and
mosaic habitats, followed by riverine forest and wooded
grassland, and the least was between riverine forest and
mosaic habitat (Figure 6).

Figure 7 showed that up to a sampling effort of
600 individuals, in woody grassland up to 450 individu-
als, and in mosaic habitat up to 150 individuals, the

17

number of butterfly species had recovered new species.

Out of 1028 butterflies recorded from the riv-
erine forest, 244 butterflies (highest) was recorded in
January and the least recorded in June 96. Wooded
grassland had about 740 butterflies with 176 (highest)
butterflies in January and the least was 70 in June. From
the 350 butterflies recorded in mosaic habitat, the high-
est abundance was recorded in January with 78 butter-
flies and the less abundant month was in June with 40
individuals (Figure 8). Similarly, the average monthly
rainfall showed increasing trend and decreasing trend of
maximum and minimum temperature from January to
June (Fig 8).

AJCB Vol. 12 No. 1, pp. 10-26, 2023
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Photo plate 2. Species list and abundance of butterflies in different habitats: /6. Byblia ilithyial7. Charaxes
candiopel8. Charaxes castor 19. Charaxes galawadiwosi 20. Charaxes numenes 21. Charaxes tiridates 22.
Charaxes jahlusa 23. Cyrestis camillus 24. Euphaedra medon25. Eurytela dryope 26. Hamanumida daedalus
27. Hypolimnas anthedon 28. Hypolimnas misippus 29. Junonia ansorgei 30. Junonia chorimene.

35
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Figure 5. Pattern of butterfly richness across the three habitat types in and around Chebra Churchura (Rf = riverine

forest, WGL=Wooded grassland and Mo= mosaic habitat).
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Photo plate 3. Species list and abundance of butterflies in different habitats: 31/. Junonia hierta 32. Junonia oenone
33. Junonia orithya 34. Junonia sophia 35. Junonia terea 36. Libythea labdaca 37. Neptis serena 38. Phalanta eurytis
39. Protogoniomorpha anacardii 40. Protogoniomorpha parhassus 41. Pseudacraea lucretia

Photo plate 4. (Species list and abundance of butterflies in different habitats: 42. Sevenia garega
43. Sevenia umbrina 44. Tirumala formosa 45. Tirumala petiverana.

19 AJCB Vol. 12 No. 1, pp. 10-26, 2023
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Photo plate 5. Species list and abundance of butterflies in different habitats: 46. Belenois aurota 47. Belenois raffrayi
48. Belenois zochalia 49. Catopsilia florella50. Colotis antevippe 51. Colotis chrysonome52. Colotis evenina
53. Colotis ione 54. Colotis protomedia 55. Colotis venosa 56. Eurema brigitta 57. Eurema senegalensis
58. Leptosia alcesta 59. Mylothris agathina 60. Mylothris rueppellii 61. Pontia daplidice).

20 AJCB Vol. 12 No. 1, pp. 10-26, 2023
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Photo plate 6. Species list and abundance of butterflies in different habitats:. 62. Actizera stellata 63. Anthene
definita 64. Anthene larydas 65. Azanus jesous 66. Azanus natalensis 67. Deudorix antalus 68. Lepidochysops
abyssiniensis 69. Lycaena phlaeas 70. Tarucus rosacea 71. Uranothauma antinorii.

Photo plate 7. Species list and abundance of butterflies in different habitats: 72. Graphium angolanus

73. Papilio dardanus74. Papilio demodocus 75. Papilio echerioides 76. Papilio nireus 77. Afrogegenes letterstedti
78. Apallaga menageshae 79. Coeliades forestan

21 AJCB Vol. 12 No. 1, pp. 10-26, 2023
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Figure 6. Dendrogram showing the similarity of habitats based on species richness ((1= riverine for-
est, 2= wooded grassland and 3= mosaic habitat).
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Figure 9. Trends of butterflies with climatic factors

Generally, the average monthly rainfall showed increas-
ing trend and decreasing trend of maximum and mini-
mum temperature from January to June (Figure 9).

DISCUSSION

Chebera Churchura National Park was established
recently and has recently received conservation attention
from government organizations and other conservation
organizations and researchers. This primary investiga-
tion focused on how important the three different land-
use types are for butterfly conservation. Butterfly spe-
cies richness in and around Chebera Churchura National
Park accounts for about 18.54% of the total known spe-
cies (426 species) from Ethiopia so far (Tujuba et.,
2019). Approximately 77% of the butterfly species at
Chebera Churchura National Park and its surrounding.
Moreover, the individual-based rarefaction curves pro-
vided an indication for the addition of more species with
increased sampling in the study area.

Comparing with other studies on the diversity of
butterflies, the current study was higher than some other
studies. Norfolk et al. (2017) documented 64 butterfly
species in the agricultural landscape of the Jimma High-
lands of Ethiopia. Hailay et al. (2022) identified 44 but-
terfly species in Ethiopia's Gozamn wored Ambhara re-
gional state. Hailay (2022) and Jemal & Getu (2018)
identified 21 and 43 butterfly species from the Ethiopian
biodiversity compound in Addis Ababa, Ethiopia, and
the Menagesha-Suba State Forest in Addis Ababa, Ethi-
opia, respectively. Jenber & Getu (2020) reported 46
butterfly species from Gullele Botanical Garden, Addis
Ababa, Ethiopia. Wale & Abdella (2021) reported 11
butterfly species from the Middle Afromontane Area of
Northwestern Ethiopia. The species richness of butter-
flies in the current study area was also lower as com-
pared to that of records from different parts of Ethiopia
such as Belete-Gera Forest, 87 species reported (De
Beenhouwer et al., 2019).

Considering the taxonomic composition of but-
terfly species in and around Chebera Churchra national
park comprising high species richness and abundance of
the family Nymphalidae. In this context recorded from
different parts of Ethiopia (Norfolk et al., 2017; Jemal &
Pantharajan, 2018; De Beenhouwer et al., 2019; Jenber
& Getu, 2020; Wale & Abdella, 2021; Hailay, 2022;
Hailay et al., 2022) corroborated with the pattern that
has reported from the current study. The highest
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abundance and diversity of nymphalid butterflies of the
total recorded butterflies from the entire study area)
could be due to their ability to inhibit variety of habitat
types and ability and adaptation to feed on different
plant species and Herspariidae recorded with lower
due to most species have limited host plants (Koneri &
Maabuat, 2016).

Among the sampled three habitats (riverine for-
est, wooded grassland, and mosaic habitat), based on
butterfly diversity, the mosaic habitat recorded low spe-
cies richness and high dissimilarity of butterfly species
richness and abundance. Reduced vegetation cover,
constant human interference, increased land use for
raising agricultural and vegetable crops, and infrastruc-
ture development are the responsible factors for the
observed low diversity and richness of butterflies in the
mosaic habitat. High species diversity and similarity of
butterfly species were recorded across riverine forest
and wooded grassland habitats in the study area. These
habitats shared many plants, which are important larval
food resources for a number of butterflies common to
both habitats. Moreover, riverine forest and wooded
grassland were found inside the National Park that are
relatively free of human and animal interaction and may
contribute to the highest diversity and richness of but-
terflies in the study area. This shows that protected hab-
itats support more diversity of butterfly species, while
unprotected and degraded habitats support less diversity
of butterflies (Koneri & Maabuat 2016).

The abundance of butterflies is dependent on cli-
matic factors, as butterflies are ectothermic and their
body functions are dependent on climatic factors (Roy
et al., 2001). In the current study, the pattern of butter-
fly abundance was affected by the sampling month,
such that the highest abundance was recorded in Janu-
ary and the least was recorded in June. When compared
to other sampling months (March, April, May, and
June), January and February have the highest abun-
dance of butterflies. The highest rainfall was recorded
in June and the least was recorded in January, and the
temperature was vice versa. Possible causes include the
fact that more butterflies are collected during the dry
season than the wet season due to the high temperatures
and relatively low amount of rainfall in the dry season
compared to the wet season. Due to adult butterflies'
diapause, which reduces the quantity of butterflies that
are counted, butterflies may potentially be present in the
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research region during the wet season but go undetected.
The survival of the juvenile stages, adult flight required
for oviposition, and butterfly fecundity rate are all im-
pacted by the weather (Wolda, 1988; Roy et al., 2001;
Boggs & Freeman, 2005; Dooley et al., 2013; Bonelli et
al., 2015).

In this case, the results of the current study agree
with the above conclusions. However, the lowest abun-
dance of individuals in June does not necessarily repre-
sent the whole population abundance of butterflies in the
study area. The number of predators may contribute to
the population difference in the study area. In general,
the diversity of butterflies in and around Chebera
Churchura National Park was found suitable for butter-
fly diversity. Disturbances in and around national parks
affect butterfly species composition and diversity
(Namu, 2004; Koh, 2007; Nidup et al., 2014). Overgraz-
ing by cattle in grasslands and forests both within and
outside national parks, logging of forest trees, construc-
tion of lodges and hotels that cause deforestation, con-
traction of roads, and hydropower dams are a few of the
concerns that have been observed in the national park.
These activities have a negative impact on the habitat
quality and the food supplies available to butterflies,
both of which have the potential to hasten the loss of
taxonomic diversity in butterflies.

Finally, this study has painted the first ecological
picture of butterfly species richness, abundance, and
relative abundance in relation to different land use types
in and around Chebera Churchura National Park. Since
there is no reliable butterfly community monitoring
method available to track changes in the butterfly com-
munities residing in this national park, it is yet unknown
how the risks currently present in the park have affected
the butterfly species that were previously present. The
current study, conducted for six months (January to
June), provides a general picture of the diversity of but-
terflies in different habitat types. Thus, future studies
looking at the rest of the months and the effect of chang-
es in habitat types on the diversity of butterflies will be
necessary for generating full information that will be
useful in identifying species-specific needs for improv-
ing the conservation of the butterfly community in and
around Chebera Churchura National Park.

CONCLUSION

The current study focused on butterfly diversity across
three different land uses. From the study, we can con-
clude that the area is rich and diverse in butterfly spe-
cies. Considering the land use types, the highest was
recorded in riverine forest, followed by wooded land
and mosaic habitat. This is the first study of the butterfly
diversity in Chebera Churchura National Park and the
surrounding farmlands of southwestern Ethiopia. The
present list of butterfly species is not an exhaustive sam-
pling; it covers only six months (January to June) and is
focused on three land use types. So further exploration
of butterfly species should be continued to update this
checklist for the rest of the unstamped months (July to
December). Such research on butterflies should be ex-
panded to include different altitude ranges, as it is cur-
rently lacking. The current study area is becoming an
investment hub, and many road development projects
are being planned. Ongoing human activities will devas-
tate and harm the richness, abundance, and diversity of
butterfly species. As a result, such human-induced activ-
ities need to be carefully studied to protect biodiversity
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loss in the current study area, and particular attention
should be paid to the conservation of biodiversity in
general.
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