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Abstract 
Understanding the significance of butterflies in an ecosystem as an environmental healthy indica-
tor and pollination of flowering plants is crucial to achieving sustainability and conservation of 
floral diversity. The aim of the study was to investigate the butterfly species diversity and abun-
dance and compare the relationship between physical factor and butterfly species. Line transect 
were used to survey three habitats around botanical garden with scooped-net between June and 
July, 2010. Diversity varied from habitat to habitat. A checklist was made comprising a total of 57 
butterfly species that were surveyed belonging to 9 families. There was a relationship between 
temperature and butterfly species diversity and abundance. There was no correlation between 
physical factors (relative humidity and temperature) and the total number of species and families. 
Moreover, butterfly numbers were not related to relative humidity in any species and family. 
However, temperature was significantly correlated with species. Therefore, understanding of the 
factors that affect butterfly species diversity and abundance in University of Ibadan Botanical 
Garden is important for conservation. 
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1. Introduction 
Insect comprises more than half of earth diversity of species [1]. Butterflies are a taxonomically well studied 
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group, which have received a reasonable amount of attention throughout the world [2], yet even within genera 
containing very common and wide spread species, our understanding of true species diversity may prove to be 
startling below common expectation [3] [4]. They have been studied systematically since the early 18th century 
and about 20,000 species are documented worldwide by 1998 [5]. This figure is not constant because of conti-
nuous addition of new butterflies’ species. Many butterflies’ species are strictly seasonal indicators in term of 
anthropogenic disturbance and habitat quality [6]. Lepidoptera community assembly and the factors which in-
fluence it have long been a topic of interest to ecologist and conservationists. Human dominated landscape form 
a substantial and ever increasing amount of the earth’s surface. These modified habitats often influence butterfly 
species and their dynamics [7] [8]. 

Arthropods are good indicators of habitats biodiversity because they respond quickly to environmental 
changes, and are highly diverse taxon. Lepidoptera (butterflies and moths) are the second largest order of arth-
ropods and are most easily identified, making them particularly useful for biodiversity survey [9]-[12]. Butter-
flies occur in a wide range of situations but are particularly characteristics of humid tropical forests, in which the 
known species occur. Two important aspect of diversity are species richness [13] and relative abundance of in-
dividuals [14]. Species richness is a critical variable in conservation planning and natural resource management. 

A large proportion of the earth’s planets plant species including many trees depends on insects to pollinate 
their flowers. In turn, we and other land-dwelling animals depend on plant [15]. Disappearance of insects could 
lead to extinction of earth’s animals because of the disappearance of so much plant life. Fortunately, insect has 
been around for at least 400 million years, and are phenomenally successful form of life. Today they are by far 
the planets most diverse, abundant and successful insect. The roles that the insects play in nature require us to 
understand how insects and other organisms living in a biological community interact with living and non-living 
environment [16]. Among insects, butterflies are the most studied group in southern Nigeria, butterfly species 
have been documented since turn of 19th century [17]. Later he made a preliminary survey of butterflies of Olo-
kemeji forest reserve and Agege in Lagos state [18]. Also [19] made a detailed survey of butterflies of Interna-
tional Institute for Tropical Agriculture (IITA) forest, Ibadan and recorded nearly 149 species. The purpose of 
present investigation is to assess species richness of butterflies, provide species list and determine the physical 
factors affecting the distribution of butterfly species in the study area. 

2. Materials and Methods 
2.1. Study Area   
University of Ibadan Botanical Garden is located within the University of Ibadan campus which is situated 6 ki-
lometers to the North of the city of Ibadan (7˚26'N and 3˚54'E) at a mean altitude of 277 meters above sea level 
(Figure 1). It covers an area of 100 acres on the north of the site. The topsoil is freely drained, fairly acidic and 
of moderate fertility with colluvial deposits in the valley. The University of Ibadan is located in the northern 
limit of lowland rainforest zone. It lies in a transitional zone between the rainforest and derived savanna zone 
with annual rainfall of about 1220 mm of double peak during June and August which lasts for almost 8 months 
(April to October) and dry season between November and March. The vegetation of the area is rich with highly 
diverse species comprising of a wide variety of woody trees, shrubs, collection of herbs, palms and climbers 
which are well represented. 

2.2. Monitoring (Line Transect) 
Butterfly species was assessed quantitatively across different habitats with sweep net and trapping methods. The 
entire botanical garden was divided into 3 different habitats which were stratified on the basis of flora composi-
tion. A 0.5 km transect was established at every site and attempts were made to catch every butterfly seen fol-
lowing Pollard’s transect walking technique [20]-[22]. In total, 12 transect walks (500 × 10 m) per site were 
done, Global Positioning Systems (GPS) readings were taken at the beginning, a few points along transects (es-
pecially curved points) and the end of transects. Weather conditions were noted and no netting was done under 
the following conditions: 1) wind > 3 on the Beaufort scale; 2) raining or very wet vegetation; and 3) cloudy and 
cold days. Random sweep netting formed the basis for species lists rapid biodiversity assessments [23]. Sam-
pling was carried out at different habitats from 21st June to 9th July, 2010. Modifications of the line transect 
count as per [24] was used to determine the butterfly abundance and richness. In this method 500 m line transects  
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Figure 1. Map of University of Ibadan showing the study area.                                                               
 
was set up in each habitat. Each transect was slowly traversed at a uniform pace of 40 minutes at each habitats 
from 9 - 11 am during good weather period (no heavy rain or strong winds). Butterfly species were recorded 
around a radius of five meter from the observer covering his either sides, above and front. This method is suita-
ble for the survey of butterfly in a range wide of habitats including tropical forest [15] [25]-[27]. All the indi-
vidual species were identified by using standard guide [28].  

2.3. Data Analysis 
Data was analyzed by using SPSS 17. Butterfly species, individual diversity and abundance were calculated by 
using descriptive statistics. One-way ANOVA was used to determine if the difference in family and species 
richness across habitat were significant. The means of species richness were calculated. Pearson’s correlation 
was used to determine if there were significant relationships between physical factors and species richness.  

3. Results 
A checklist of butterfly species of 57 species and 698 individuals belonging to 9 families of butterfly were ob-
served (Appendix 1 and Table 1), Pieridae has both the highest percent of species and individuals (38%, 57.9% 
respectively) while Ithiomidae and Rioninidae has both the least percent of species and individuals (Table 1). A 
total of 48 Species were observed in the garden transect, 28 species each were also observed in the forest and 
cultivated habitat respectively (Figure 2). None of the physical factors was significantly related to the butterfly 
families’ abundant at 0.01 level (2-tailed) (Table 2). It shows that a correlation exists between species abun-
dance and temperature except for relative humidity on species and families as shown in Table 2. This result is 
consistent with [29]. It may reflect the difference between tropical and temperate climatic patterns. However, 
lack of significant correlations between relative humidity and temperature and butterfly families indicated that 
relative humidity and temperature did not have an important influence on butterfly families. 

The most abundance species and individual are given in Table 1. A total of 698 individuals from 9 families  
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Table 1. Frequency distribution of butterfly species encountered according to family in the botanical garden, university of 
Ibadan.                                                                                                                   

Family Number of Species (%) Individual (%) 

Pieridae 22 (38.5) 404 (57.9) 

Nymphalidea 12 (21) 132 (18.9) 

Heliconidae 6 (10.5) 75 (10.7) 

Lycaenidae 2 (3.5) 8 (1.1) 

Ithiomidae 1 (1.75) 6 (0.9) 

Rioninidae 1 (1.75) 2 (0.3) 

Dananidae 4 (7) 36 (5.1) 

Papilonidae 2 (3.5) 6 (0.9) 

Satyridae 7 (12) 29 (4.1) 

Total 57 698 

Source: Field survey, 2010. 
 
Table 2. Correlation between butterfly abundance and species richness and physical factors.                                       

Physical factors Humidity Temperature (˚C) 

Family −0.630 0.521 

Species −0.264 0.828** 
**Correlation is significant at the 0.01 level (2-tailed). Source: Field survey, 2010. 
 

 
Figure 2. Number of butterflies species richness/transect in the University of Ibadan Botanical Garden. Source: Field survey, 
2010.                                                                                                                   
 
were observed and identified. Pieridae species with 404 individuals, 57.9% had the largest number followed by 
the Nymphalidae species 132 individuals, Heliconidae species 75 individuals while Ithiomidae and Papilonidae 
species had the least 6 individuals, 0.9% each respectively (Table 1). Overall butterfly species/day effort curve 
across the three habitats shows that garden habitat recorded 19 species/day while cultivated habitat had the least 
species of butterfly per day (Figure 3). Species richness across habitat/transect shows that garden habitat has the 
highest number of species recorded during the study while both the forest and cultivated habitats have 28 species 
each encountered during the study as shown in Figure 2. The study shows that garden habitat has the highest  

0

2

4

6

8

10

12

14

16

18

20

1 2 3 4 5 6 7 8 9 10

Day

Nu
m

be
r o

f s
pe

ci
es

Garden
Forest
Cultivated land



A. A. Alarape et al. 
 

 
356 

 
Figure 3. Overall butterfly species/day effort curve across the three habitats in the University of Ibadan Bo-
tanical Garden, Nigeria. Source: Field survey, 2010.                                                                             

 
mean number of species diversity of 9.5 while both the forest and cultivated habitats have mean number of 6.2 
and 5.7 respectively (Figure 4). 

4. Discussion 
4.1. Species Richness, Abundance and Diversity 
A total number of 57 species belonging to 9 families in the order Lepidoptera were recorded and it indicated that 
the habitat had a considerable diversity and abundant number of butterfly species. Out of these, Pieridae were 
the most common with 22 species, followed by Nymphalidae (12 species), Satyridea (7 species), and the least 
number of species was observed in Ithiomidae and Rioninidae by 1 species each. Pieridea was the dominant 
family, accounting for 38% of species and 57.9% of individuals recorded (Table 1).  

A total of 698 individual from 3 habitats/transects were observed and identified (Appendix 1). Forty eight 
species of butterfly were observed in garden habitat while forest and cultivated habitats reached 28 species each 
respectively (Figure 3). The study revealed that in the garden habitat the individual among species were evenly 
distributed during the survey period, indicating that some species were more abundant than the others (Figure 4 
& Figure 5). The abundance of individual of a species at any given point on a temporal scale was again depen-
dent on abiotic and biotic environmental factors.  

The structural complexity of habitat and diversity of vegetation forms have been shown to correlate with ani-
mal and insect species diversity. The herbivores are more influenced by the food quality. Host plants are utilized 
only when sufficient resources (nectar) are also available [15] [30]-[32]. Successful butterfly habitat must there-
fore include sufficient larval and adult food resources. In the present study, the maximum number of species and 
individual were observed in garden area, where availability of diverse plants and access to host plants viz., Cro-
talaria verucosa, Tridax procumbens, Mimosa pudica, Chromolaena odorata, Lantana camara and ornamental 
flowering plants promoted the butterfly richness. The butterfly distribution are expected to reflect the distribu-
tion of their host plants even at scales and type of vegetation may reflect difference in the composition of but-
terfly species among habitats at the generic and family level [15] [33]. Figures 2-5 also confirmed the above 
finding.  

4.2. The Relationship between Physical Factors and Butterfly Diversity 
In this study none of the physical factors was significantly related to the families or species richness. It may re- 
flect the difference between tropical and temperate climatic patterns. Environmental fluctuation in temperate re- 
gion is relatively greater and may have severe effect on the abundance and species richness of butterflies. Relative  
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Figure 4. Butterfly families diversity in each transect at the University of Ibadan Botanical Garden. Source: 
Field survey, 2010.                                                                             

 

 
Figure 5. Butterfly species diversity in each transect at the University of Ibadan Botanical Garden. Source: 
Field survey, 2010.                                                                                    

 
humidity and rainfall were negatively correlated with the number of species in Kunte and Pollard’s studies [24] 
[33]. Relative humidity and temperature had no correlation with the families and species number while temper-
ature was significantly correlated with the number of individuals and species of Pieridae and Lycaenidae. The 
finding corroborated with some other field research [24] [34]. Butterflies of this family often sun themselves. 
High temperature also facilitates oviposition, courtship behaviour, and larval development. In addition, temper-
ature promotes the growth of food plants [34]. 

5. Conclusion 
The University of Ibadan botanical garden harbour floral diversity that supports conservation of butterfly species 
diversity and abundance in the area. As a result of the data obtained from this survey, it showed that the number 
of species of butterflies observed in garden habitat was consistently greater than both the forest and cultivated 
habitat. The butterfly of the family Pieridae were the most abundant species and had the highest individual spe-
cies observed during the study; also both the family Ithiomidae and Rioninidae had the least number of species 
observed respectively from the survey. The result from the study also showed that physical factors had no rela-
tionship with butterfly families and species richness. 
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Appendix 
Appendix 1. Checklist of butterfly species in the university of Ibadan botanical garden.                                                

Scientific name Common name Family 

Ascia monuste 
Ascia menaciae 

Aphrissa gordatiana 
Eurema portocoricensis 

Eurema venusta 
Eurema dina 

Eurema messali 
Eurema nicippiformi 

Appias drusilla 
Aphrissa statira 

Kricogonia lyside 
Ascia monuste 

Phoebis argante 
Ascia Josephina 
Eurema adams 

Eurema gratiosa 
Appias punctifera 

Pieris brassica 

Great Southern White 
Ramsden’s Giant White 

Swainson’s sulphur 
Porto Rican sulphur 

Llittle Sulphur 
Bush sulphur 
Shy sulphur 

Black bordered orange 
Florida white 

Migrant sulphur 
Guauacan sulphur 

Great southern white 
Apricot sulphur 

Giant white 
Adam’s sulphur 

Venezuelan sulphur 
D’almeida’s white 

White butterfly 

Pieridae 
Pieridae 
Pieridae 
Pieridae 
Pieridae 
Pieridae 
Pieridae 
Pieridae 
Pieridae 
Pieridae 
Pieridae 
Pieridae 
Pieridae 
Pieridae 
Pieridae 
Pieridae 
Pieridae 
Pieridae 

Holimas missipus 
Euptoieta hegesia 
Prepona amphitoe 

Eunica tatila 
Euptoieta Claudia 
Hypolimnas hysius 
Mycelia antholia 

Archmestra teleboas 
Anarthia amathea 

Vanessa cardui 
Siptoera stelenes 
Adelpha abyla 

Dynmine argaea 
Dynmine argaea 

The mimic 
Mexican fritillary 

Poey’s eunica 
Silver king 

Purple eunica 
Variegated fritillary 

Mimic 
Royal blue 
Menetries 

White peacock 
Painted lady 
Malachite 
Admiral 

Bronzewing 

Nymphalidae 
Nymphalidae 
Nymphalidae 
Nymphalidae 
Nymphalidae 
Nymphalidae 
Nymphalidae 
Nymphalidae 
Nymphalidae 
Nymphalidae 
Nymphalidae 
Nymphalidae 
Nymphalidae 
Nymphalidae 

Philaethria dido 
Dione juno 

Eueides melphis 
Dione vanilla 
Dryas iulia 

Dryas cateri 
Dione june 

Bamboo page 
Silver spot 
Buff zebra 

Gulf fritillary 
Flambeau 
Flambeau 
Fritillary 

Heliconidae 
Heliconidae 
Heliconidae 
Heliconidae 
Heliconidae 
Heliconidae 
Heliconidae 

Danaus cleophile 
Danaus glippus 
Danaus tethys 

Danaus eresmusi 

Jamaican monarch 
The queen 
Monarch 

The soldier 

Danaidae 
Danaidae 
Danaidae 
Danaidae 

Papilo humerus 
Papilo oxynius 

Homerus swallowtail 
Black swallowtail 

Papilonidae 
Papilonidae 

Calisto confusa 
Calisto micheneri 

Calisto lyceius 
Calisto grannus 
Calisto loxias 
Calisto nubile 

Calisto herophile 

Ringlets 
Michener’s ringlet 

Rusty ringlet 
Darlington’s ringlet 

Bate’s ringlets 
Porto Rican ringlet 

Common ringlet 

Satyridae 
Satyridae 
Satyridae 
Satyridae 
Satyridae 
Satyridae 
Satyridae 

Elecrostrymon angelia 
Pseudolyceana marsyas 

Fulvous hairstick 
Giant hairstick 

Lycaenidae 
Lycaenidae 

Greta diaphana Jamaican clearwing Ithiomidae 

Apodermia carteri Carter’s metal mark Ridionidae 

Source: Field survey, 2010. 
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