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ABSTRACT

Background of the Study: In the past few years, the presence of straw-coloured fruit bats in
various parts of the University has been of a great concern to the University community. The
movement of straw-coloured fruit bats from one location to another also creates concern of possible
destruction of some important ecosystem features on campus.

Objective of the Study: This study compared the external morphology of straw-coloured fruit bats
from three different locations on Obafemi Awolowo University campus students’ residential area,
academic area and staff quarters).

Methodology: Non-lethal trap and mist nets were used in collecting the Straw-coloured fruit bats
between June and December 2019. Captured specimen were transported in cages into the
laboratory and chloroform was used to anesthetize the specimens before measuring the external
morphometric parameters (HB, FA, HF, TIB, EL, TL, Tr, TBL and BW) with the aid of ruler and
venier calliper.

Results and Conclusion: A total of 114 fruit bats (66 male and 58 female) were sampled with the
use of non-lethal trap and mist nets. The mean Head body length for male specimens from the
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three locations were 204.6+2.1 mm, 214.6£1.2 mm and 216.6+2.6 mm and the mean body weight
were 208.5+2.4, 224.61+2.1 and 254.3+2.9 g respectively. The mean Head body length of female
specimens were 158.5+1.1 mm, 172.841.5 mm, and 186.5+2.6 mm and the mean of body weight
from all the locations were 184.6+2.0, 206.5+2.1 and 232.6+2.9g. The specimens from Student
hostel had the lowest external morphometric parameters values, while specimens from Staff
quarters had the highest morphometric values. The PCA scatter plot showed no relationship in the
morphometric parameters of all the specimens from the three locations. The PCA loading showed
that HB, TIB and the BW of all the specimen had negative correlation which may be due to different
factors. In conclusion, the Straw-coloured fruit Bat on OAU campus showed different external
morphometry which may be due to roosting, foraging and predator.

Keywords: Morphometry; bodyweight; tail length; ecology; roosting.

1. INTRODUCTION

The straw-coloured fruit bat, Eidolon helvum
(Kerr, 1792), is a frugivorous animal in the order
Megachiroptera [1,2]. Although historically not
viewed as a charismatic species, bats are eco-
friendly. Except for the most severe barren
region and Polar regions, bats stay in almost
every habitat worldwide, simply as they have for
more than 50 million years. Nearly 1,240 different
species of bats are known today, fully one-
quarter of recognized mammal species [3].
Despite their diversity, the world’s solely flying
mammals remain amongst the least understood
of animals [4].

The straw-coloured fruit bat, (Eidolon helvum)
are found in both woodland and savannah, at an
elevation of 2000 ma.s.| in some part of the world
[5]. It is gregarious and prefers to roost in tall
bushes by using day to rest and feed during the
night. However, bat has additionally been found
in lofts and in caves in rocks [6]. In Nigeria, they
are found on particular trees pecies roosting [1,2]
because of fruits of the tree or shade during the
day.

Straw-coloured- fruits bats (E. helvum) depend
on fruit, pollen or nectar [7]. They destroy trees
when larger number roosts on smaller branches
and twigs. E. helvum consumes sweet, juicy fruit,
buds, younger leaves of trees, flowers, nectar
and pollen [5]. They also chew into tender wood
to obtain moisture [8]. According to Dumont and
Herrel [7] foraging strategies of E. helvum
depends on distribution of fruit resources. Bats of
the identical sex are suggested to forage
together, feed on the same food and pick
roosting web sites with comparable characteristic
[9].

In Nigeria, E. helvum feeds almost completely at
night, whereas trees visited in the course of the
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day are solely for roosting [1,10]. At night, small
organizations of bats fly to foraging areas in
straight lines. On many occasions, foraging
destination is not known, however the effective
flight suggests that these bats make use of food
sources many kilometres from their roosts
[11,12].

Bats set off premature shedding of leaves which
may result in the destruction of such timber (by
the loss of photosynthetic ability); depending on
how long the timber serve as their roost site or
camp. This deprives the immediate environment
of the complement of their functions,
evapotranspiration and provision of carbon sink
[13]. The aftermath of their tenting is an
aesthetically disagreeable sight or defacement of
such landscape characteristic (trees). A contrast
of the ecological consequences of the presence
of bats in the city surroundings reveals that the
fundamental victims are the bushes and a few
related features [14].

Bat behaviour or morphology is influenced by
spatial and temporal distribution of foraging and
roosting sites and are confined by predation and
competition [15]. Ajibola et al. [2] reported the
morphometric parameters and the feeding factor
of Straw-coloured fruit Bats in Obafemi Awolowo
University. They reported overcrowding of the
bats on trees in different locations of the
University which caused destruction of the
roosting trees.

Looking into the effects of destruction of roosting
sites (trees) on population and external
morphology of Straw-coloured fruits Bat on
University Campus may additionally grant an
insight to ecology behaviour of Straw-coloured
fruits Bat in relation to susceptibility to predators
and migration. Hence, this study seeks to
investigate the external morphology of Straw-
coloured fruit Bats from three locations on
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Obafemi Awolowo University Campus, to
determine the effects of roosting on abundance
and other morphological parameters.

2. MATERIALS AND METHODS
2.1 Study Location

This research work was carried out in Obafemi
Awolowo University, lle Ife. The university is
located between Latitudes 7°26'N and 7°32’'N
and between Longitudes 4°31’E and 4°35'E. The
landmass is 5605 hectares with an altitude of
300 m above sea level. Rainy and dry seasons
characterized the climate with ambient
temperature ranges from 20 to 30°C. Study
locations were established at the student's
hostel; academic area and the university staff
quarters.

2.2 Materials Used in the Research Field

The materials used for this study were, non-
lethal trap, mist net, measuring ruler, Venire
caliper, Thread, Rubber gloves, and Harvard trip
balance (OHAUS, US).

2.3 Method of Collection

Non-lethal trap and mist nets were used in
collecting the Straw-coloured fruit bats between
June and December 2019. The trap consists of a
frame with vertical wires which is used to stop
flying bat. The bat slide into the bag at the
bottom of the trap and the bag with bat inside is
transported into the lab. The traps [5] were set in
the evening time (4:00 pm) in vertical position
between trees and checked in the morning (6:30
am).Captured specimen were transported in
cages into the laboratory and chloroform was

used to anesthetize (by putting cotton wool that
contained chloroform in their cage between 3-5
min) [2] the specimens before measuring the
external morphometric parameters (Fig. 1).
Ethical approval was obtained from the ethics
committee of the University. The specimens were
later released after they have gained
consciousness.

2.4 Identification of Specimens

The Straw-coloured fruits Bat was identified by
the descriptions given by Kruskop [16]. The male
specimen was determined with hands and
transverse vulva opening of the female
specimen. The sub adults specimen was
identified by layers of relatively transparent
cartilage at the epiphysal ends of the wing.

2.5 Data Analysis

One-way analysis of variance (ANOVA) was
used to determine the significant difference
between the means, while the significant mean
was separated at p < 0.05 using Least Significant
Difference (LSD) test from System Analysis
Software (SAS Institute, 1997). Principal
Component Analysis (PCA) was carried out with
PAST version.

3. RESULTS

The abundance of Straw-coloured fruit Bat (male
and female) are shown in Table 1. A total of 114
specimens was used for this study. The
abundance of male specimens was higher (66)
than female (48). Sixteen (16) males and 14
females’ specimen were caught in student
hostels. The total of 40 specimen was caught
from academic area of the University with twenty-
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Fig. 1. Schematic representation of the standard measurement of a bat (adapted from 16)
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Table 1. The abundance of male and female Bats (Eidolon helvum) from three different
locations in the University (Student hostel, academic area and staff quarter)

Locations Male Female Total Percentage (%)
Students Hostel 16 14 30 26.31
Academic area 21 19 40 35.09
Staff quarters 29 15 44 38.60
Total 66 48 114 100
one (21) males and nineteen (19) females. This (31.3+0.6, 6.840.2 and 221.9+2.8 mm).

accounted for 35.09% of the total specimen for
the study. The highest percentage (38.60) of
Straw-coloured fruit Bat was recorded in the staff
quarters with the highest number of male
specimen (29) and fifteen (15) females. It can be
said from the quantity of the specimen used for
this study that male Straw-coloured fruit Bat (E.
helvum) may be higher on Obafemi Awolowo
University campus than female.

The morphometric parameters measured on
male Straw-coloured fruit Bat (E. helvum) are
shown in Table 2. The mean Head body (HB)
length of specimen from student hostel was the
least (204.6+2.1 mm), followed by specimen from
Academic area (214.6+1.2 mm) and the highest
mean value was recorded for specimen from
Staff quarters (216.6+2.6 mm). The HB range
from 196.2 mm in specimen collected from
student hostel to 218.2 mm in Staff quarters. The
mean Forearm (FA) length of specimen from
Staff quarters was the highest (172.6£1.5 mm)
while least FA was recorded at the student hostel
(150.1+£1.1 mm). There was significant difference
(P < 0.05) in the FA for the male specimen from
all the study locations. The FA value ranged from
145.5 mm (student hostel) to 181.5 mm (staff
quarters). The mean Hind foot (HF) length of all
the specimen were significantly different (P <
0.05) from each location.

The mean HF of specimen from student hostel
was the least (83.5£t0.9 mm), followed by
specimen from academic area (86.7+0.9 mm)
and that of staff quarters was 91.7£0.9 mm. The
mean Tibia length (TIB) followed the same trend
as HF with specimen from Student hostel having
the least TIB value (69.7+0.8 mm) and specimen
from Staff quarters having the highest TIB value
(81.64£0.6 mm).

The mean value of Ear length (EL), Tragus
length (Tr), and Total body length (TBL) showed
a significant difference (p < 0.05). The EL, Tr and
TBL of specimen from student hostel were the
least (29.240.5, 5.5+0.1 and 211.2+2.1 mm),
followed by specimen from academic area
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Specimen from staff quarters had the highest
value for EL, Tr and TBL (33.5+£0.7, 7.1+£0.5 and
223.6£2.4 mm). There was no significant
difference in the Tail length (TL) of the specimen
from academic area and Staff quarters (7.31£0.3
and 7.6£0.4 mm). The Tail length (TL) of
specimen from student hostels were the least
with mean value of 6.6+0.2 mm. The Body
weight (BW) of the specimen ranged between
165 to 266.8 g. The mean BW of specimen from
Student hostel was 208.5+t2.4 g, while the
specimen from academic area was 224.6+2.1 g.
The mean BW for specimen from Staff quarters
was 254.3+2.9 g and it was the highest among
all the specimen.

The results of the measured morphometric
parameters from female Straw-coloured fruit Bat
(E. helvum) was similar to that of male (Table 2).
The Head body (HB) length of all the specimen
were significantly difference (p < 0.05), with
highest mean value obtained from specimen
from staff quarters (186.5 mm) and the least from
specimen from student hostel (158.5 mm). The
mean Forearm (FA) length of the specimen from
students’ hostel was 113.1£0.5 mm and ranged
between 105.5 to 117.2 mm. The mean FA of
specimen from academic area ranged between
121.2 to 125.8 mm with mean value of 123.2+1.1
mm, while the mean FA value for specimen from
Staff quarters ranged between 138.2 to 145.9
mm and mean value of 140.6£1.5 mm. The
mean value of Hind foot (HF) of all the specimen
from the three locations was significantly
difference (p < 0.05), with specimen from Staff
quarters having the highest range (60.1-66.2
mm) and mean value of 63.6+ 0.9 mm. The
specimen from academic area have the mean
value of 57.3+t0.6 mm while specimen from
Student Hostels have the mean value of
51.520.7 mm for HF. The mean Tibia length
(TIB) of the specimen from the three locations
(Students Hostels, academic area and Staff
quarters) were 42.5+0.6, 48.6+0.8 and 53.7+0.6
mm. The TIB value ranged between 39.5 mm
from specimen from Student hostels to 56.1 mm
from specimen from Staff quarters.
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Table 2. The morphometric parameters of male bat (Eidolon helvum) caught at three different locations in the university (student hostel, academic
area and staff quarter)

Locations Statistic HB (mm) FA (mm) HF (mm) TIB (mm) EL (mm) TL(mm)  Tr (mm) TBL (mm) BW (g)
Student Mean 204.6°+2.1 150.1%+1.1 83.5°t0.9  69.7°t0.8  29.2°t0.5 6.6°t0.2  5.57+0.1 211.2°+2.1 208.5%°+2.4
Hostels Range 196.2-209.0 145.5-165.2  80.5-86.4 62.2-73.3  26.5-31.2 59-7.2 4.8-6.1 202.1-216.2  165-221.5
Academic  Mean 214.6°+1.2 165.5°+1.2 86.7°+0.9 72.5°+0.8 31.3°+0.6 7.3°+0.3  6.8°+0.2  221.9°+2.8 224.6"+2.1
Area Range 202.7-216.5 152.5-177.6  82.2-87.9 70.6-74.7  29.9-325  6.9-8.2 7.0-8.1 209.6-224.7 181.4-246.6
Staff Mean 216.6°+2.6 172.6°+1.5 91.7°+0.9 81.6°+0.6 33.5°+0.7 7.6°t0.4  7.1°40.5  223.6°t2.4 254.3°+2.9
Quarters Range 212.5-218.2 156.7-181.5 89.5-93.5 79.6-83.1 31.2-34.8 7.1-8.1 6.8-8.2 219.6-226.3 221.5-266.8

*Means within column with different Superscript are significantly different (P<0.05) from each other
Footnote: HB is the Head Body length, FA is the Fore arm length, HF is the Hind foot length, TIB is the Tibia length, EL is the Ear length, TL is the Tail length, Tr is the Tragus
length, TBL is the Total body length and BW is the Body weight

Table 3.The morphometric parameters of female bat (Eidolon helvum) caught at three different locations in the university (student hostel,
academic area and staff quarter)

Locations Statistic HB (mm) FA (mm) HF (mm) TIB (mm) EL (mm) TL (mm)  Tr (mm) TBL (mm) BW (g)
Student Mean 158.5%+1.1 113.1°+0.5  51.57+0.7 425°+0.6 18.6°+04  3.6°t0.2 4.5°+0.1  162.1°+2.1 184.6°+2.0
Hostels Range 142.2-162.5  105.5-117.2 49.2-54.4 39.5-454  16.7-21.1 2.2-4.8 3.9-6.1 144.4-167.3 172.5-199.8
Academic  Mean 172.8°+1.5 123.2°+1.1 57.3°+0.6 48.6°+0.8  22.6°+0.6  4.9°+0.3 56°t0.2 177.7°+2.8  206.5°t2.1
Area Range 169.2-173.6  121.2-125.8  50.6-59.6 46.2-51.4  20.1-24.9  3.2-56 4.9-7.1 172.4-179.2  201.2-218.3
Staff Mean 186.5%+2.6 140.6°t1.5  63.6°t0.9 53.7°+0.6  24.8°t0.7 56°t0.4  6.9°%40.5 192.1°t2.4  232.6°2.9
Quarters Range 181.7-189.4  138.2-145.9  60.1-66.2 50.6-56.1  22.5-27.1 4.4-7.1 5.7-8.1 186.1-195.5  229.4-244.6

*Means within column with different Superscript are significantly different (P<0.05) from each other
Footnote: HB is the Head Body length, FA is the Fore arm length, HF is the Hind foot length, TIB is the Tibia length, EL is the Ear length, TL is the Tail length, Tr is the Tragus
length, TBL is the Total body length and BW is the Body weight.
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The mean Ear length (EL), Tail length (TL),
Tragus length (Tr) and Total body length (TBL)
showed significant difference at p < 0.05. The
mean EL, TL, Tr and TBL of the specimen from
Student hostels was the least (18.6+0.4, 3.60.2,
45+0.1 and 162.122.1 mm) followed by
specimen from academic area (22.6+0.6,
49+0.3, 5.6x0.2 and 177.7+2.8 mm) and
highest value from specimen from Staff quarters
(24.840.7, 5.64+0.2, 6.940.5 and 192.1£2.4 mm).
The mean Bodyweight (BW) of the specimen
from Student hostels was 184.6+2.0 g and the
values ranged between 172.5 to 199.8 g. The
mean BW for specimen from Academic area and
Staff quarters were 206.5+2.1 and 232.6+2.9 g
respectively.

The measured morphometric parameters for both
male and female Straw-coloured fruit Bat (E.
helvum) showed that the male fruit Bat have
higher value when compared with female and
specimen from Student hostel have the least
value when compare with specimen from
Academic area and that of Staff quarters.

The Principal Component Analysis (PCA) scatter
plot was used to determine relationship among
the morphometric parameters measured in both
male and female (Fig. 2). The PCA scatter plot
showed relationship between morphometric
parameters of male bats recorded at academic
area and student hostel. No other relationship
was observed in morphometric parameters of
male among other locations.

Male

3.2
2.4
1.6
0.8+

0.0+

Coarpanent 2

-0.8

-1.6+
2.4

-3.24

-4.0

-2.0-1.6 -1.2-08-0.4 00 0.4 08 1.2 1.6
Component 1

There was no relationship in the morphometric
parameters of the female Straw-coloured fruit
Batamong all locations. The absence of little
(male) or no relationship (female) in the
measured morphometry parameters encouraged
further PCA loading with correlation analysis on
the measured morphometry parameters.

From the PCA loading graph (Fig. 3), The Head
body (HB) length, Hind foot (HF) length, Tibia
(TIB) length, Ear length (EL) and Bodyweight
(BW) have negative correlation in the male
specimen from all the locations, while Forearm
(FA) length, Tragus (Tr) length, Tail length (TL),
and Total Body length have positive correlation
among all the specimen. Morphometric
parameters such as HB, FA, TIB, and BW have
negative correlation in the PCA loading for
female specimens, while HF, EL, Tr and TBL
showed positive correlation.

4. DISCUSSION

The variation in the abundance of Straw-coloured
fruit Bat (E. helvum) from the three locations may
be attributed to some factors. One of the
factorsis the distribution of roosting trees which
were in large quantity in staff quarters and
academic area when compared to student hostel.
Predator may also contribute to the abundance
of bats in various locations. Since bats are
considered as bush meat [17] some hunters or
poachers may have access to bats roosting on
short trees. Availability of fruit (Food) may also

Female
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Fig. 2. Principal component analysis (PCA) scatter plot showing morphometric relationship
between male and FemaleBat specimen collected in three locations in Obafemi Awolowo
University
Keys
Blue colour is specimen from Student Hostels
Red colour is specimen from Academic Area
Green colour is specimen from Staff Quarter
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Fig. 3. PCA factor loading plot showing the correlation in morphometric parameters in male
and female bats specimen from three different location in Obafemi Awolowo University (cut off
of 0.7)

Footnote: HB is the Head Body length, FA is the Fore arm length, HF is the Hind foot length, TIB is the Tibia
length, EL is the Ear length, TL is the Tail length, Tr is the Tragus length, TBL is the Total body length and BW is
the Body weight

contribute to least abundance of bats recorded
from student hostel when compared to other two
locations (academic area and staff quarters).
Patterson et al. [15] reported fruit bat migration
may be influenced by feeding and roosting sites,
while their migration is limited by predators and
competition.

The ratio of male fruit bat was also higher than
female in all the three locations of this study, and
this may be attributed to seasonal breading
which may reduce the search for food in female
fruit bat compared to male [18]. Also, bats of the
same sex are reported to forage together, feed
on the same food and choose roosting sites with
similar characteristic [9]. Levin et al. [9] reported
that male bats forage in cooler elevation while
female bat forage around rivers which were not
available in our collection sites.

The measured morphometric parameters
showed that specimen from student hostels have
least values when compared to other locations
(academic area and staff quarters). The least
value of the morphometric parameters observed
in the specimens from different locations may be
attributed to age which was not taken into
consideration in this study. The specimen from
student hostel may be juvenile Straw-coloured
fruit Bats while specimen from academic area
and staff quarters are matured ones. Kruskop
[16] reported that juvenile bat has lower
morphometry parameters when compared to
adults. Weight is a good indicator of overall
condition of an individual bat including maturity,
reproduction state and amount of body fat [16].
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The decrease in morphometric parameter
measured values may also be attributed to type
of food (hard or soft fruit) in such location when
compared to other locations. Aguirre et al. [19]
reported that fruit hardness, fruit size and bite
forces for species in a community may vary and
be responsible for their feeding ability. Dumont
[20] reported that fresh fig is fairly hard and
require more force to crush than papaya which is
soft and abundant in academic area [2] and staff
quarters. The fact that larger bat does select
larger prey or fruits and that only larger bat will
eat large beetles suggest that food hardness has
major consequence for diet selection.

The differences seen in the scatter plot of PCA
(Fig. 2) may be due to difference in the external
morphometric parameters measured which
showed that specimen from student hostel was
big while the specimen from academic area were
bigger and the specimen from Staff quarters
were biggest in body weight. The PCA loading
(Fig. 3) showed a negative correlation in some
external morphometric parameters (HB, HF, TIB,
EL and BW) of male Straw-coloured fruit Bat (E.
helvum), while HB, FA, TIB, TL and BW also
showed negative correlation in female Straw-
coloured fruit Bat on Obafemi Awolowo
University. The negative correlation maybe
attributed to different age of the specimen from
the study area in which specimen from staff
quarter may be older than specimen from student
hostels and academic area. Wing, body weight
and tail length were used by Schmider et al. [21]
to discriminate between closely related
Horseshoe Bat (Rhinolophidae and Chiroptera).
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They reported that external morphology is
commonly used to identify bats as well as to
investigate flight and foraging behaviour. While
FA, HB and BW may be used to determine the
age and maturity of the fruit bats, FA has been
reported as the most vital measurement
reflecting overall size of bat [16].

The presence of Straw-coloured fruits Bat on
Obafemi Awolowo University community calls for
concern as batsare carriers of different viruses.
Straw-coloured fruit Bat (E. helvum) are of great
interest to those working in the fields of Public
Health and emerging infectious diseases [24].
The report of Heyman et al. [22,23,24] showed
that Lagos Bat virus, henipaviruses, and Ebola
virus were found in a single colony of Straw-
coloured fruit Bat in Accra Ghana, West Africa.
Therefore, it is important to control the spread of
the fruit bat on Obafemi Awolowo University
community.

5. CONCLUSION

The Straw-coloured fruits Bat in the Student
hostel has least external morphometry compare
to Straw-coloured fruit Bat from other locations

on Obafemi Awolowo University. There is
negative  correlation in some  external
morphometric measure which may indicate

difference in age or maturity of the specimen
used for this study despite age and maturity are
not considered for this study.

6. RECOMMENDATION

Further study is required to determine if there is
another close specie of fruit Bat on Obafemi
Awolowo University.
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