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Abstract: Diet is an important part of microbat biology that provides valuable information on how species interact and 
persist in an ecosystem. Dietary analysis is also important in interpreting their role as predator of night flying insects. Our 
objective is to report on the food and feeding habits of four microbats (Neoromicia nana, Neoromicia tenuipinnis, Pipistrellus 

nanulus and Scotoecus hirundo) in the Centre Region of Cameroon, based primarily on fecal remains collected from bats 
captured at their feeding and roosting sites. Bats were captured from January 2016 to December 2017 using mist nets and their 
fecal pellets were collected for dietary analysis. Dietary analysis of 393 fecal pellets of 51 vesper bats showed that bats 
consumed eight insect Orders (Coleoptera, Diptera, Lepidoptera, Hemiptera, Hymenoptera, Isopteran, Trichoptera and 
Neuroptera). Lepidoptera’s (%v=58.5%) were the most important food source for these bats. The three most frequent insect 
Orders encountered in the pellets of these bats were Lepidoptera (%f = 96.6%), dipteran (%f =79.1%) and Coleoptera (%f 
=77.5%). We observed large amounts of Diptera content in the diet of S. hirundo (%v = 39.7%), N. tenuipinnis (%v = 29.6%). 
Elucidating the role of bats in Dipteran control could lead to benefits for both the conservation of bats and public health. 
Equally erecting of bat houses to attract bats in farms so that they feed on insects could reduce or minimize the use of 
pesticides. A statistical analysis of mean percentage frequency and volume of food items indicated that among the four-bat 
species, consumed prey items were similar (H = 0.2, p = 0.9). This new information can be used for both conservation and to 
improve public awareness about bats in Cameroon. 
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1. Introduction 

Insectivorous bats make up about 70% of bat species 
worldwide [1]. Over the past years, many studies on their diet 
have produced enormous amount of data essential for the 
understanding of their foraging behavior and ecology [2, 3]. 
Dietary analysis of microbats is important in interpreting 
their ecological role as predators on their respective preys [4, 
5] as well as their potential to be used as biological control 
agents in both natural and modified (e.g. agricultural) areas 

[6-8]. They feed on several major farm land insect pests such 
as corn earworm moths (a major pest of corn, beans and 
tomatoes), spotted cucumber beetles, brown stink bug, fruit 
flies, celery looper, green stink bug [9, 10]. Thus, in terms of 
number of insects consumed, large colonies of insectivorous 
bats may consume millions of insects in farm lands each 
season [11]. For instance, a single colony of 150 big brown 
bats (Eptesicus fuscus), in Indiana consumes nearly 1.3 
million pest insects each year, including a taxonomic richness 
of mosquitoes [11]. 
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A decline in microbat bat diversity and abundance might 
increase our dependence on chemical pesticides that often 
cause more long-term problems than they solve [12]. In 
recent years, it was found that 75% of maize, cowpea, and 
millet samples from northern Cameroon contained pesticide 
residues above the maximum residue limits. High amounts of 
organophosphorous pesticide residues were also found in 
stored cowpea revealing a potential human dietary risk 
related to consumption of these grains [13]. Therefore, 
knowledge of insect prey provides valuable information for 
assessing the potential value of bats in controlling insect 
pests and thus reducing the dependence on toxic and 
dangerous pesticides especially in areas where urban and 
cultivated lands have replaced natural habitats in Cameroon. 

Bats are particularly diverse in the tropics [14]. In 
Cameroon there are over 100 species of bats [15]. Despite 
this rich diversity, there is very little data on the feeding 
ecology and diet of insectivorous bats and this reflects a 
general paucity on ecological study of microchiropterans in 
Cameroon. It is therefore of interest to acquire information 
about the types of insects these bats feed on, because this can 
have major implications for the biological control of 
agricultural pest and disease vectors such as mosquitoes. 

This study is focused on the diet of four types of 
insectivorous bats in the Centre region of Cameroon, based 
primarily on fecal remains collected from bats captured at 
their feeding and roosting sites. Dietary data is obtained from 
analysis of fecal samples collected at different seasons for 
two years (January 2016 to December 2017). According to 
literature N. nana has a weight of 3.6g (n=237), forages by 
slow-hawking in moderately uncluttered places. Diet consist 
mainly of small Coleoptera, Lepidoptera and to a lesser 
extent some Diptera [16-18]. Diet varies between individuals 
and seasons; small moths are eaten during cool, dry seasons, 
but on very few occasions during wet season [19]. An 
individual in the dry season in Zimbabwe (18°101S: 28°131E) 
had eaten 50% Coleoptera and 50% Lepidoptera: in the same 
locality in the wet season, fecal pellet analysis revealed 52% 

Coleoptera, 40% Lepidoptera and 8% Diptera [16, 17]. 
Previous studies reveals that N. tenuipinnis has a weight of 
4.4g, (n=44) forages by slow to moderately fast-hawking in 
open spaces and spaces with background clutter [18]. There 
is no previous data on diet but based on body size; the 
species may probably consumes very small flying insects 
[18]. According to literature Pipistrellus nanulus has a weight 
of 4g (n=22) and two individuals were seen foraging at 
daybreak for insects swarming over a damp wallow [20]. 
Scotoecus hirundo has a weight of 10.2g (n=36), forages by 
moderately fast-hawking and there is no known published 
data on diet [18]. Specifically, our objective is to report on 
the food and feeding habits of the four insectivorous bats in 
the Centre Region of Cameroon. These data can serve as 
basic information for conservation measures. 

2. Materials and Methods 

2.1. Study Area and Sampling Sites 

The study was conducted in the Centre region of 
Cameroon, situated in the South Cameroon plateau [21]. It is 
the second largest in the country with an area of 68, 953 km 2 

and divided into ten administrative divisions and 71 sub-
divisions. The original vegetation was dominated by forest in 
the Southern part and savannah in the northern part [21]. 
Today, very little primary forest remains due to human 
activities such as logging, the establishment of plantations 
and urban expansion [22, 23]. 

The climate of the region is equatorial Guinean type, 
characterized by four unequal seasons that alternate 
throughout the year with two dry and two rainy seasons [24]. 
A long dry season from mid-November to mid-March, a short 
rainy season from mid-March to June, a short dry season 
from July to August and a long rainy season from September 
to mid-November [25]. The average annual temperature 
varies between 22 and 32°C. Rainfall is between 1300 and 
1500 mm per year [24]. 

 

Figure 1. Map showing locations in which the survey was conducted. 
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2.2. Dietary Samples and Bat Capture 

Fecal samples were collected opportunistically from four 
microbat species (Neoromicia nana, Neoromicia tenuipinnis, 

Pipistrellus nanulus and Scotoecus hirundo) captured during 
bat surveys conducted from January 2016 to December 2017 
(Table 2). The bats were captured monthly during five non-
consecutive nights using mist nets of 6-12 meters length with 
five shelves. We carried out captures within farms, savannah 
and forest. Forty-five sites were chosen for sampling (Figure 
1). Morphological measurements were taken by following 
standard techniques of Bates and Harrison (1997). The 
geographical location of each site was recorded with a hand-

held GPS (Garmin eTrex). Each night, at least two and up to 
nine mist nets were attached to 4 meter poles and stretched 
near roosting sites (around cave entrances, tree cavities etc.), 
foraging sites over water surfaces (e.g. streams, rivers, lakes, 
ponds, etc.), across cultivated farms, plantations, along forest 
edges or across forest roads for a total of six hours at each 
site between 6 pm and 12 midnight (Table 1). They were 
checked at intervals of 15 minutes. Every captured microbat 
was put in an airy bag with a draw string for two hours in 
order to collect feces. They were then release in the place of 
capture after collection of feces. 

Table 1. Main habitat types and geographic coordinates of sites recorded for vesper bats in the Centre Region of Cameroon form January 2016 to December 

2017. 

Localities Sites Main Habitat North East 

Mbouckulu Site1 Farm (fish-pond) 03°31’84.4” 11°29’71.1” 

Ngousso Site 2 Farm 03°54’28.4” 11°33’02.8” 

Soa Site 3 Farm 03°56’29.5” 11°35’42.3” 

Mbandjock Site 4 Savanna/river 04°45’05.7” 11°91’17.6” 

Nditam Site 5 Farm/river 05°21’93.9” 11°14’46.4” 

Nkolbisson Site 6 Farm/Lake 03°87’61.2” 11°42’57.6” 

Nkol-Biyem Site 7 Farm (pond) 04°13’07.1” 11°26’23.7” 

Ntui/farm Site 8 Farm 04°81’41.1” 11°34’64.3” 

Bangi-Yoko Site 9 Forest (stream) 05°15’85.0” 12°12’61.9” 

Makenene Site 10 Farm/stream 04°52’96.2” 10°47’77.3” 

Balamba Site 11 Savanna (near building) 04°40’10.7” 11°25’72.5” 

linte 1 Site 12 Farm/tree cavity 05°37’84.6” 11°67’51.2” 

Linte 2 Site 13 Forest/river 05°29’66.8” 11°66’39.6” 

2.3. Data Collection 

Vesper fecal pellets were collected at eleven sites (Table 2). Some individual bats of N. nana and P. nanulus did not defecate 
and no fecal samples were collected. The fecal pellets of each individual microbat bat were kept in plastic vials with 70% 
alcohol to inhibit fungi growth for later analyses. 

Table 2. Bat species recorded, sampling success, number of individuals with pellets and number of pellets analyzed. 

Taxon Localities Month 
Mist-net Length 

M (m) 

Number of 

nights 

Number of individuals 

with pellets 

Total number of 

pellets analysed 

Neoromicia nana Mbockulu March 2016 48 5 3 17 

Neoromicia nana Ngousso May 2016 48 5 13 77 

Neoromicia nana Soa August 2016 30 5 5 41 

Neoromicia nana Mbandjock January 2017 48 5 2 13 

Neoromicia nana Nditam June 2017 72 5 2 20 

Neoromicia nana Nkolbisson July 2017 30 5 3 30 

Neoromicia nana Bangi-Yoko September 2017 66 5 3 30 

Neoromicia nana Makenene December 2017 48 5 2 20 

Scotoecus hirundo Ngousso May 2016 48 5 1 5 

Scotoecus hirundo Balamba August 2017 48 5 5 40 

Pipistrellus nanulus Ngousso May 2016 48 5 1 10 

Pipistrellus nanulus Linte 1 November 2016 48 5 9 80 

Neoromicia tenuipinnis Linte 2 November 2017 48 5 2 10 

  Total 534 50 51 393  
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2.4. Dietary Analyses 

Fecal analysis followed the method of Whitaker (1988). At 
least five pellets were randomly selected from each individual 
microbat for fecal analysis (Table 2). Each selected pellet was 
put in a Petri dish and soaked with one or two drops of water to 
soften it, and then teased apart with a dissecting needle and fine 
forceps. The fragments were observed under a microscope (at a 
magnification of 100X) and identified to Order or family level 
using insect keys [28-31]. Microphotographs were taken with a 
digital camera of mark Sony with 6X optical zoom, to confirm 
the insect parts identification. Percentage volume was estimated 
using sum of individual volume of food divided by total volume 
and expressed as percentage [27]. Frequency was calculated as 
number of pellet containing an item divided by total samples and 
expressed as percentage. The mean percentage volume and 
frequency was then calculated for each order for each bat. 
Differences in mean percentage frequency and volume of diets 
among bat species were examined using Kruskal Wallis H-test. 
Statistical analyses were performed using PAST 3.02a [32]. 

3. Results 

Forty-eight individuals of N. nana (29 males and 19 
females) were recorded at three sites (Ngousso-Yaounde, 
Nkolbisson-Yaounde and Soa-Ebogo) in cultivated farms 
with banana and plantain plants (Musa spp.) and over open 
drinking sites (Makenene stream, Nditam River, Mbockulu 
fish pond and Bangi-Yoko stream) (Table 1). At Ngousso-
Yaounde where most of the individuals were recorded, they 
do not begin to forage until after 7 pm. N. nana was found to 
be using an uncompleted building as a night roost during 
nightly foraging bouts for rest and digestion of food beside 

the farm at Ngousso. Five individuals of Scotoecus hirundo 
(Three males and two females) were mist-nested near a 
building in the woody savannah at Balamba. An additional 
male individual was captured from a cultivated farm at 
Ngousso-Yaounde (Table 1). Two individuals of Neoromicia 

tenuipinnis were caught foraging over an opened river, along 
an opening in the forest at Linte (Table1). Thirteen 
individuals of P. nanulus (seven females and six males) were 
recorded at six sites with individuals caught at three sites in 
the savannah (Nkol-Biyem fish pond, Linte and Mbandjock), 
two sites in cultivated farms (Ngousso and Ntui) and a single 
site at the forest (Linte). At the savannah area of Linte, 
individuals were caught near a building (Table 1). Overall, 51 
vesper bats (20 in the rainy season and 31 in the dry season) 
were captured from thirteen sites (Table 1) out of the forty-
five sites surveyed (Figure 1). 

A total of 393 fecal pellets (129 in the rainy-season and 
264 in the dry-season) were analyzed from the four species of 
microbats (Neoromicia nana, Neoromicia tenuipinnis, 

Scotoecus hirundo and Pipistrellus nanulus). Insect remains 
of eight insect Orders were identified in the fecal pellets of 
these bats (Coleoptera, Lepidoptera, Diptera, Hymenoptera, 
Hemiptera, Isoptera, Nauroptera and Trichoptera) (Table 3). 
The most frequent insect Orders identified in the pellets were 
Lepidoptera (%f = 96.6.6%), followed by Diptera (%f = 
79.1%), then Coleoptera (%f = 77.5%) and Hymenoptera (%f 
= 30.5%). The other insect Orders (%f < 21%) were 
uncommon (Table 3). A statistical analysis of mean 
percentage frequency and volume of food items indicated 
that among the four-bat species, consumed prey items were 
similar (H = 0.2, p = 0.9). 

Table 3. Percentage Frequency (% f) and volume (% v± SE) of all insect orders in bat faeces from the studied species in the Centre region of Cameroon from 

January 2016 to December 2017. 

Food items 

consumed 

N. nana (n = 33) N. tenuipinnis (n=2) P. nanulus (n=10) S. hirundo (n = 6) Mean 

% v± SE %f % v± SE % f % v± SE % f % v± SE % f % f 

Lepidoptera 67.5 ± 3.3 91.2 57.9 ± 3.9 100 64 ± 7.11 100 44.4 ± 5.8 95 96.6 

Coleoptera 21.4 ± 2.4 72.6 7.4 ± 0.8 100 14.3 ± 5.2 67.7 13.5 ± 4.1 70.4 77.5 

Diptera 8.1 ± 1.2 44.4 29.6 ± 5.9 100 19.7 ± 3.9 73.6 39.7 ± 9.2 98.3 79.1 

Hemiptera 1.2 ± 0.5 7.3 2.7± 0.5 70 0.8 ± 0.4 5 - - 20.6 

Hymenoptera 0.8 ± 0.3 10.6 2.4 ± 0.3 60 1.2 ± 0.5 25 2.3 ± 1.5 26.4 30.5 

Isoptera 0.9 ± 0.8 1.8   - -  - 0.5 

Nauroptera  - - - - - 1.4 ± 1.4 3.3 0.8 

Trichoptera 0.1± 0.1 0.9   - - 0.2 ± 0.2 3.3 0.2 

3.1. Diet Composition of Neoromicia nana (n = 33) 

The highest numbers of insect Orders (seven) were 
identified in the 248 fecal samples of N. nana. This is more 
diverse than previously recorded (e.g. 3 in Fenton and 
Thomas, 1980; 4 in Fenton et al., 1977). Over half (67.5% ± 
3.3 SE) of the mean percentage volume consisted of 
Lepidoptera. Scales and filiform antenna of moths were very 
conspicuous in the diet of this species (Figure 2). The diet 

was also dominated by Coleoptera (%v = 21.4%% ± 2.4 SE) 
and Diptera (%v = 8.1 ± 1.2 SE). Coleopterans were beetles 
(Elateridae), particularly antenna of click beetles (Figure 2). 
Lepidopterans were the most frequently consumed food item 
(91.2%), followed by Coleopterans (72.6%), Dipterans 
(44.4%), and Hymenopterans (10.6%) respectively (Figure 
2). The other remaining taxa (%v < 2%; %f < 8%) were 
occasionally consumed by bats. 
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Figure 2. Percentage frequency of insect consumption and the sample identified parts from the dietary items of Neoromicia nana. 

Seasonal diet changes 
In January, March and from May to September and 

December, the mean volume of insect orders found in the 
diet of N. nana consisted mainly of Lepidoptera, 
Coleoptera and Diptera. In late March and May they 
became more diversified on their feeding habits as they 
fed on moths, beetles including few scarab (Scarabaeidae) 
and ground beetles (Carabidae) and more click beetles 
(Elateridae), negro bug (Cynidae), Dipterans, 
Hymenopterans, Isopterans and Trichopterans (Table 4). 

The mean percentage volume of insect orders varies 
between individuals and months but not in a significant 
manner (H=0.5, P=0.9). The frequency of insect orders 
found in the diet of N. nana show that they often select 
prey from Lepidoptera, Coleoptera and Diptera. 
Hymenopterans, Hemipterans, Trichopterans and 
Isopterans were sometimes selected. The seven insect 
orders were selected in the diet of this species in May 
2016 (Table 4). 
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Table 4. Percentage Frequency (% f) and volume (% v± SE) of all insect orders in bat feces from Neoromicia nana in the Centre region of Cameroon from 

January 2016 to December 2017. 

Site Month 
Lepidoptera Coleoptera Diptera 

%v %f %v %f %v %f 

Mbockulu n=3 March 2016 62.6 ± 2.4 100 23.7 ± 3.9 95.3 10.1 ± 0.5 45.7 

Ngousso n=13 May 2016 73.4 ±5.3 91.5 18.1 ± 3.9 63 6.3 ± 1.1 51.4 

Soa n=4 August 2016 69.1. ±9.2 90 22.7 ± 6.6 80 8.0 ± 3.1 49.5 

Mbandjock n=2 January 2017 64.8 ±1.8 100 22.9 ± 1.6 59.7 10.6 ±1.8 61.9 

Nditam n=2 June 2017 68.6 ± 11 100 15.3 ± 5.8 45 4.5 ± 2.0 35 

Nkolbisson n=3 July 2017 75.7 ± 9.9 100 13.3 ± 5.8 75.7  100 13.3  

Bangi-Yoko n=3 Early Sep 2017 48.7 ± 14.6 76.7 26.3 ± 1.7 96.7 16.9 ± 11.6  

Makenene n=2 Dec 2017 49.9 ± 23.4 70 33.7 ± 25.6 95 11.0 ± 7.6 30 

Table 4. Continued. 

Site Month 
Hemiptera Hymenoptera Isoptera Trichoptera 

%v %f %v %f %v %f %v %f 

Mbockulu n=3 March 2016 0.5 ± 0.5 13.3 1.9 ± 0.9 29.6 - - 0.4 ± 0.4 6.7 

Ngousso n=13 May 2016 0.6 ± 0.3 4.6 1.1 ± 0.9 10.9 2.2 ± 1.9 4.6 0.3 0.83 

Soa n=4 August 2016 0.2 ± 0.2 2 -  - - - - - 

Mbandjock n=2 January 2017 - - 1.3 ± 1.3 14.5 - - - - 

Nditam n=2 June 2017 20 1.1 ± 0.3 15 - - - -  

Nkolbisson n=3 July 2017 75.7 ± 9.9 100 13.3 ± 5.8 75.7 ± 9.9 - - - - 

Bangi-Yoko n=3 Early Sep 2017 5.0 ± 4.8  16.7 - - - - - - 

Makenene n=2 Dec 2017 - - - - - - - - 

 

3.2. Diet Composition of Neoromicia tenuipinnis (n=2) 

The 10 fecal pellets collected in the forest from two 
individuals of N. tenuipinnis consisted almost entirely of 
Lepidoptera (%v = 57.9% ± 3.9 SE; %f=100%) and 
Diptera (%v = 29.6% ± 5.9 SE; %f=100%). Coleoptera 
(%v = 7.4% ± 0.8 SE; %f=100%), Hemiptera (%v = 2.7% 

± 0.5 SE; %f = 70%) and Hymenoptera (%v = 2.4% ± 0.3 
SE; %f = 60%) (Table 3) were sometimes consumed by 
these bats. Antennal fragments, scales of moths and body 
fragments of Dipterans were the most frequently and 
dominated food item in all fecal samples examined 
(Figure 3). 
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Figure 3. Percentage frequency of insect consumption and the sample identified parts from the dietary items of Neoromicia tenuipinnis. 

3.3. Diet Composition of Pipistrellus nanulus (n = 10) 

Insect Orders frequently identified in the 90 analyzed fecal 
samples of P. nanulus included Lepidoptera (%v = 64% ± 7.1 
SE; %f = 100%), Diptera (%v = 19.7% ± 3.9 SE; %f = 
73.6%) and Coleoptera (%v = 14.3% ± 5.2 SE; %f = 67.1%). 
Hemiptera (%v = 0.8% ± 0.4; %f = 5%) and Hymenoptera 
(%v = 1.2% ± 0.5; %f = 25% (Table 3) were also identified. 

The insect orders identified in the fecal samples of the 
individual of this species captured at Ngousso (May 2016) 
included Lepidoptera (%v = 90.1; %f = 100%), Diptera (%v 
= 2.9%; %f = 100%), Hymenoptera (%v = 2.9%; %f =50%), 
Hemiptera (%v = 2.6%, %f = 10%). Scales, antennal 
fragments of moths and body fragments of Diptera were very 
conspicuous in the diet of this species (Figure 4). 
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Figure 4. Percentage frequency of insect consumption and the sample identified parts from the dietary items of Pipistrellus nanulus. 

 

3.4. Diet Composition of Scotoecus hirundo (n =6) 

The 45 fecal pellets analyzed for this species contained the 
highest percentage content of Lepidoptera (%v = 44.1% ± 
5.8S E) as well as a higher percentage content of Diptera (%v 
= 39.7%) and Coleoptera (%v = 13.5 ± 4.1 SE). Diptera 
(98.3%), Lepidoptera (95%), Coleoptera (70.4%) and 
Hymenoptera (26.4%) occurred more frequently in the diet of 
this species (Figure 5). Nauroptera and Trichoptera were 
occasionally consumed by bats (Table 3). The insect orders 

identified in the fecal samples of the individual of this 
species captured in a cultivated farm at Ngousso included 
Diptera (% v = 71.6; % f = 100%), Lepidoptera (% v = 
22.4; % f = 100%), Hymenoptera (%v = 2.6; % f = 60%), 
Trichoptera (% v 1.2%; % f = 20%), and Nauroptera (% v = 
1.4%, % f = 20%) and Coleoptera (% v = 0.8%, % f = 20%). 
Trichoptera and Nauroptera were identified only in this 
individual. 

 

 

Figure 5. Percentage frequency of insect consumption and the sample identified parts from the dietary items of Scotoecus hirundo. 
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4. Discussion 

Our analysis gives some important baseline information 
about four microbat species from the Centre region of 
Cameroon. These bats fed mainly on Lepidoptera, Coleoptera 
and Diptera. Lepidoptera and Coleoptera were also important 
food items of most African insectivorous bats [33]. They are 
easily consumed by bats because they are rather large and 
produce more noise, thus are easily detectable [34]. Besides, 
Coleopterans are the largest insect order in the world 
comprising about one third of all insect species [35]. Also, 
our results are consistent with previous findings that bats that 
fed mainly on Diptera and Lepidoptera are often small and 
have high frequencies call [36, 37]. Furthermore, the diet of 
insectivorous bats can vary among individual bat species, 
seasons, and food availability [38, 39]. The diets are 
discussed per species in the following paragraph. 

In our study, the diet of N. nana contained seven insect 
Orders: Lepidoptera, Coleoptera, Diptera, Hymenoptera, 
Hemiptera, Isoptera and Trichoptera. Our results are 
consistent with the findings by Fenton and Thomas (1980) 
who found out that N. nana in Malawi feeds on Coleoptera 
and Lepidoptera, with some Diptera. Naidoo et al. 2011 in 
South Africa identified Lepidoptera, Coleoptera, Hemiptera, 
Diptera and Trichoptera in the diet of this species during late 
summer (April 2008) and in winter (June 2008) it fed on 
Lepidoptera, Coleoptera, Diptera, Hemiptera Trichoptera and 
Hymenoptera. In addition, several studies reported that bats 
of the genus Neoromicia consumed various food items. For 
instance, feces of Neoromicia capensis in Zimbabwe 
contained Coleoptera, Lepidoptera, Diptera, Hemiptera and 
Trichoptera [16, 17]. Furthermore, diet of Neoromicia 

zuluensis includes Lepidoptera and Coleoptera [41, 42]. 
These data might suggest that bats of the genus Neoromicia 
may likely feed selectively on different insect Orders 
according to predictions from optimal foraging theory where 
prey is ranked by the predator according to their profitability 
[43]. They may likely concentrate on the Orders of 
Lepidoptera, Coleoptera, Diptera and Hemiptera. 

The monthly insect consumption rate of N. nana shows 
that there is little variation in the dietary consumption rate 
between individuals and seasons (H=0.5, P=0.9). The food 
availability is higher during the period of the short rainy 
season (March 2016, May 2016 and June 2017), followed by 
short dry season (August 2016 and July 2017), long dry 
season (January 2017) and long rainy season (September 
2017 and December 2017) (Table 4). The consumption of the 
most dominant components (Lepidoptera, Coleoptera and 
Diptera) shows that there is availability of these food items in 
the rainy and dry seasons. The high consumption of moths 
during the cool short dry season (August 2016 and July 2017) 
is consistent with the work of Happold and Happold (1996) 
who said small moths are eaten during the cool dry season. 
The diversified form of food selection confirms the banana 
bat (N. nana) ability to consume different food items in 
different seasons according to availability and profitability 

[44-46, 40]. 
Neoromicia tenuipinnis consumed five insect Orders in the 

forest namely Coleoptera, Lepidoptera, and Diptera, 
Hemiptera and Hymenoptera. There is no previous data on 
diet of N. tenuipinnis. Five insect orders were found in the 
diet of two individuals of N. tenuipinnis and the data on the 
number of insect orders may likely increase if the sample size 
is increased. This data may probably imply N. tenuipinnis 
just like bats of the genus Neoromicia consume a variety of 
insects but concentrate on the orders Lepidoptera, Diptera, 
and Coleoptera. 

P. nanulus consumed five insect orders in this study 
comprising Lepidoptera, Diptera Coleoptera, Hemiptera and 
Hymenoptera. There is no previous data on diet of P. 

nanulus. However, many studies showed that bats in genus 
Pipistrellus fed on various food groups. For example, 
Feldman et al. (2000) reported that in Israel, Pipistrellus 

kuhlii consumed insects of the orders Lepidoptera, 
Coleoptera, Diptera, Hemiptera, Hymenoptera, Homoptera, 
and Nauroptera. Also, Pipistrellus pipistrellus in Switzerland 
and Britain feeds on small insects, mainly Diptera, 
Lepidoptera and Hemiptera [45, 48]. Moreover, Bartonička et 
al. (2008) found that Pipistrellus pygmaeus in a floodplain 
forest at the confluence of the Dyje and Morava Rivers (S 
Moravia, Czech Republic) fed on 40 taxonomic groups of 
invertebrates. Small Dipterans were the main food items. 
Surprisingly, a relatively high percentage of Brachycera was 
recorded. Furthermore, frequent prey items belonged to the 
orders Trichoptera, Hymenoptera, Coleoptera and 
Stenorrhyncha. The difference in feeding habits is probably 
due to energy needs of P. nanulus and the temporal 
availability of these insects. These data indicate that bats in 
genus Pipistrellus are opportunistic and generalist feeders. 

The most heavily consumed food items of Scotoecus 

hirundo in our study were Lepidopterans and Dipterans with 
some Coleopterans. They also fed on Hymenopterans, 
Nauropterans and Trichopterans. Diet of S. hirundo (n=5) in 
August 2016 was composed of four insect orders 
(Lepidoptera, Coleoptera, Diptera and Hymenoptera) at 
Balamba. Thus there is variation in the diet of this species 
from the two different locations. This is consistent with 
previous findings that there is an often variation in diet of 
bats of the same species coming from different regions [50] 
and it is also dependent on season [51, 52]. The diet of the 
same species (n=1) at Ngousso in May 2016 was made up of 
six insect orders (Lepidoptera, Coleoptera, Diptera, 
Hymenoptera, Nauroptera and Trichoptera). There is no 
previous data on diet of S hirundo. However, studies showed 
that bats in the genus Scotoecus fed on various food items. 
For example, Monadjem (2010) reported that the diet of 
Scotoecus albofuscus consist of mainly Hemiptera but also 
includes Diptera and Coleoptera. 

5. Conclusion 

Our study gives some insights in the diets of four bat 
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species from the Centre region of Cameroon. The diets of 
these species have never been studied anywhere in Cameroon 
before, hence this study provides important baseline 
information about these species. This new information can be 
used for both conservation and to improve public awareness 
about bats in Cameroon. Lepidopterans were an important 
food source for vesper bats in our study area and further 
investigations are now required into the quantity and 
composition of invertebrates consumed by microchiropterans 
in order to assess their economic and ecological role in the 
Centre region of Cameroon. We observed large amounts of 
Diptera content in the diet of S. hirundo, and it is possible it 
could play a role in the control of certain insect vector such 
as mosquitoes. Elucidating the role of bats in mosquito vector 
control could possibly lead to benefits for both the 
conservation of bats and public health. Equally, the bat diet 
could help reduce dependence on toxic and dangerous 
pesticides especially in agriculture. This could be done 
through the erecting of bat houses to attract bats in farms 
such that these bats can feed on such pests and thus reduce or 
minimize the use of pesticides. Conservation effort for the 
studied species should focus on their foraging and/or roosting 
areas. 
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