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INTRODUCTION 
 
Food choice is critical for an animal’s well-

being; thus, animals are assumed to seek resources 
of the highest relative energy value (Stephens and 
Krebs, 1986). But species differ in the criteria they 
use to make foraging decisions. For example, wood-
land birds selectively forage on insects with greater 
levels of crude protein (Razeng and Watson, 2015) 
and rhesus macaques use texture to identify higher-
quality foods (Huang et al., 2021). An animal’s for-
aging choices can change with the characteristics of 
its surrounding environment; therefore, understand-
ing the different factors that shape foraging deci-
sions is important for determining the impact of  
a species in ecosystems. 

Frugivores play an important role in shaping 
plant communities by consuming and dispersing 
seeds of fruits (Fleming, 1993; Rumeu et al., 2020). 
In tropical forests, 50–90% of shrub and tree species 
rely on frugivorous animals to disperse their seeds 
(Fleming et al., 1987), resulting in strong selective 
pressures for plants to match the preferences of the 
animals that consume them (Valenta and Nevo, 
2022). The relationships between zoochorous fruits 
and their dispersers are reflected in ‘seed dispersal 
syndromes’ (Janson, 1983). These syndromes 
emerge through evolutionary changes in plant traits 
such as colour, odour, and size, which enhance fruit 
detection and subsequent seed removal by dispersal 
agents (Hodgkison et al., 2013; Ripperger et al., 
2014). For instance, visually oriented frugivores 
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Animals use various criteria to optimize their foraging decisions. Frugivorous bats meet nearly all their nutritional needs from the 
fruits they consume, and various studies indicate that different fruit qualities can affect the feeding behaviour. This could reflect the 
evolutionary history and mutual influence of plants and frugivores. However, sugar preferences among frugivorous mammals are 
inconsistent. This study compares the ripeness preferences of the ecologically important fruit-eating bat, Carollia perspicillata, in 
Panama. We demonstrate that sugar content significantly predicts both the quantity and quality of consumed fruit. We find bats to 
exhibit strong preferences for ripe and overripe fruits, foraging on them more quickly than unripe fruits, which were consistently 
less favoured. We also discuss how internal factors may influence the foraging decisions of these bats. 

 
Key words: sugar content, Carollia perspicillata, foraging behaviour, fruit ripeness 
 
 
Los animales utilizan varios criterios para optimizar sus decisiones de búsqueda de alimento. Los murciélagos frugívoros satisfacen 
casi todas sus necesidades nutricionales a partir de las frutas que consumen, y varios estudios indican que las diferentes calidades 
de las frutas pueden afectar el comportamiento alimentario. Esto podría reflejar la historia evolutiva y la influencia mutua de plantas 
y frugívoros. Sin embargo, las preferencias por el azúcar entre los mamíferos frugívoros son inconsistentes. Este estudio compara 
las preferencias de madurez del murciélago frugívoro de importancia ecológica, Carollia perspicillata, en Panamá. Demostramos 
que el contenido de azúcar predice significativamente tanto la cantidad como la calidad de la fruta consumida. Descubrimos que los 
murciélagos exhiben fuertes preferencias por las frutas maduras y demasiado maduras, buscándolas más rápidamente que las frutas 
inmaduras, que eran consistentemente menos favorecidas. También discutimos cómo los factores internos pueden influir en las 
decisiones de alimentación de estos murciélagos. 
 
Palabras clave: contenido de azúcar, Carollia perspicillata, comportamiento de búsqueda de alimento, madurez del fruto 
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favour brightly coloured fruits that contrast with the 
forest background (Lomascolo and Schaefer, 2010). 
Of these traits, fruit odour is especially important for 
nocturnal animals that rely less on vision to locate 
food. Frugivorous bats that forage at night use olfac-
tory cues to find food in the forests (Kalko et al., 
1996; Ripperger et al., 2014). Hence, mature and 
ripe chiropterochorous fruits tend to produce strong 
odours and, therefore, attract foraging bats (Rieger 
and Jakob, 1988). Supporting this, Mahandran et al. 
(2021) show that the concentration of volatile com-
pounds increases as ‘bat fruits’ ripen, and Luft et al. 
(2003) show that bats in the family Pteropodidae can 
successfully assess fruit ripeness based on odour, 
emphasizing the importance of fruit maturity for bat 
foraging. 

Frugivorous bats obtain nearly all their nutri-
tional requirements from the fruits they consume 
(Herbst, 1986; Delorme and Thomas, 1996), but de-
tecting fruit ripeness is a problem most nocturnal an-
imals face (Luft et al., 2003). Riper fruits contain 
more sugar and emit stronger odours. Therefore, if 
animals use odour as a cue to find appropriate foods, 
then bats should prefer fruits with higher sugar lev-
els. Various studies suggest that different fruit qual-
ities influence the feeding behaviour of bats. Old 
World fruit bats (Pteropodidae) show preferences 
for fruit hardness (Dumont and O’Neal, 2004) and 
pulp type (Bollen and Van Elsacker, 2002), and New 
World fruit bats (Phyllostomidae) show preferences 
for certain fruit shapes (Kalko and Condon, 1998; 
von Helversen and von Helversen, 1999). These 
preferences could reflect the evolutionary history 
and mutual influence of plants and frugivores. 
However, sugar preferences, specifically in frugivo-
rous mammals, are not consistent (Coleman and 
Downs, 2012). 

Carollia perspicillata (Phyllostomidae) is a com-
mon bat species found throughout the Neotropics. 
This species primarily relies on Piper infructes-
cences, which constitute nearly 65% of their diet 
(Salazar et al., 2013). Each night, the number of 
ripening fruits greatly decreases, leading to reduced 
food availability and potential exploitative competi-
tion (Bonaccorso et al., 2007). These factors specif-
ically cause different bat species in India (Pteropo-
did) to consume unripe fruits (Sudhakaran and Doss, 
2012), which are arguably less nutritionally desir-
able. If C. perspicillata faces the same constraints, 
perhaps they exhibit similar foraging choices. We 
predict that C. perspicillata will consume unripe 
fruits if that is the only option available but will pre-
fer ripe or overripe fruits. In this study, we tested 
ripeness preferences of C. perspicillata in Panama 

by offering novel fruit that varied in ripeness. We 
measured the amount of each ripeness category that 
was eaten, the latency to feed on each, and the pref-
erence for one ripeness over another. 

 

MATERIALS AND METHODS 
 

Animals and Housing 
 
We conducted experiments between June and August 2022 

at the Smithsonian Tropical Research Institute’s facilities in 
Gamboa, Panama. We captured a total of 26 adult C. perspicil-
lata (13 females and 13 males) from tunnels in Soberanía 
National Park. We determined the sex, age, body mass  
(0 ± SD: 18.92 ± 2.09 g), forearm length (42.93 ± 1.09 mm), 
body condition (initial mass (g)/forearm length (mm): 0.44 ± 
0.05 g/mm) and reproductive state of each individual. Males 
with enlarged testicles were considered reproductively active. 
To determine if females were reproductively active, we palpated 
the abdomen to detect the presence of a fetus and checked for 
enlarged nipples or signs of lactation. Bats were temporarily 
held in a tent (173 × 86 × 77 cm) for 24 hours and provided with 
ad libitum access to fruit (a mix of papaya, banana, pear, and 
sometimes watermelon). After one night of acclimation all bats 
were readily feeding. We then transferred each bat to an individ-
ual testing cage (60.5 × 39.5 × 41 cm). We monitored body mass 
daily. Following the completion of trials, we housed bats to-
gether overnight and provided a mix of fresh fruit before releas-
ing them at their capture location. We kept bats in captivity for 
five to six nights and individually marked each bat with a PIT 
tag (Biomark Ltd, Boise, ID, USA) for future identification and 
to avoid inadvertent retesting. All procedures were approved by 
the University of Texas Institutional Animal Care and Use Com-
mittee (AUP-2022-00121), the Smithsonian Tropical Research 
Institute (IACUC 2020-0113-2023-A8), and the government of 
Panama (MiAmbiente SE/AP-22-19). 

 
Procedures 

 
 We used a field-accessible approach to quantify the ripe-

ness of bananas. Using a Brix refractometer (Aichose 0–80% 
Brix Meter), we measured the amount of sugar (in grams) in the 
bananas. A degree or percentage Brix is a measurement of the 
amount of sugar in a liquid and is a commonly used technique 
for measuring sugar levels in bananas (Torija et al., 1998; 
Kyamuhangire et al., 2002; Akmalia et al., 2017; Ali et al., 
2018). We classified banana ripeness with the following scale: 
unripe < 15 g sugar, ripe 15–25 g, overripe > 25 g. The cate-
gories were established through repeated measurements of 
°Brix of each banana that corresponded with visual indicators of 
maturation (following Gomes et al., 2013): unripe (more green 
than yellow peel), ripe (mostly yellow peel), and overripe 
(brown-spotted peel). Each night, we offered bats portions of 
banana in different stages of ripeness.  

 
Experiment 1: Single Choice Tests 

 
In Experiment 1 we asked if bats would alter their food in-

take based on fruit ripeness (as measured using sugar content). 
During a foraging session, we offered bats banana placed in the 
centre of their individual cage for 30 minutes. Three foraging 
sessions took place each night, with subsequent sessions starting 
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two hours after the previous one (Fig. 1). For each bat, the 
ripeness of the fruit remained the same throughout the night. 
Following completion of the trials, bats were housed together 
overnight and offered a mix of fruit that did not contain banana. 
On the following night, we offered fruit from a different ripe-
ness category. We repeated this until each bat was offered each 
type of banana. The order of fruit ripeness offered was random-
ized for each bat. We completed trials for three consecutive 
nights to ensure each bat was offered ‘unripe’, ‘ripe’, and ‘over-
ripe’ fruit. We recorded the amount of fruit each individual con-
sumed by calculating the difference in fruit weight before and 
after each foraging session. To calculate the amount of banana 
consumed each night, we summed the total amount eaten during 
each trial. 

 
Latency to feed in single choice tests 

We used an infrared (IR) light and an IR-sensitive Sony 
Nightshot camcorder to record each trial. We then analyzed each 
video to record the time it took for each individual to approach 
a food option. We predicted bats would approach overripe fruit 
faster than ripe or unripe fruit. We also predicted bats would ap-
proach ripe fruit faster than unripe fruit.  

 
Experiment 2: Two Choice Tests 

 
For Experiment 2, we asked if bats would discriminate 

among foods that varied in ripeness. On the fifth night, bats 
were individually offered a choice of two bananas that varied in 
ripeness. We presented bats with pairwise combinations of  
unripe, ripe, or overripe bananas (Fig. 1). We conducted three 
30-minute foraging sessions throughout the night for each bat. 
There was a two-hour interval between each session to allow 
bats to digest their last meal and become hungry again. We pre-
dicted that bats, when given a choice, would consume more ripe 
than unripe fruit and more overripe than unripe fruit. 

Statistical Analyses 
 
After first visualizing our data, we square-root transformed 

the total food eaten each night, and log-transformed the body 
condition datasets to obtain normality. For all analyses, we used 
linear mixed-effects models with an individual’s Bat-ID as  
a random effect and the amount of food eaten or feeding latency 
as the dependent variable. Category of ripeness was our primary 
independent variable, as well as interactions with sex, reproduc-
tive state, and body condition. Body mass was already incorpo-
rated into our body condition variable. Therefore, we did not in-
clude it separately in our models. We analyzed the interactions 
between each variable separately. To compare feeding latencies, 
we calculated the average time each bat took to approach the 
food during the ripe, unripe, and overripe conditions of the sin-
gle choice tests. Analyses were conducted in R (version 4.3.1) 
with the packages lme4 (Bates et al., 2009) and lmerTest 
(Kuznetsova et al., 2015). A priori power analyses were con-
ducted to evaluate differences between the treatment groups 
with a medium effect size (0.50), and an alpha of 0.05 for each 
group. Results showed the sample sizes of our study were 
enough to achieve a power of 0.80 for each comparison.  

 
RESULTS 

 
Experiment 1: Single Choice Tests 

 
We first conducted a linear mixed-effects model 

to investigate the influence of ripeness on the 
amount of banana consumed by bats. Given our  
a priori classification of bananas into three catego- 
ries of ripeness (unripe: < 15%, ripe: 15–25%, over-
ripe: > 25%), we confirmed that ripeness cate- 
gory significantly predicted the amount of food  
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FIG. 1. An example of the experimental setup for an individual bat. In Experiment 1 (nights 2–4), bats were individually offered  
a single choice of bananas that varied in ripeness. In Experiment 2 (night 5), bats were offered a choice between two portions  

of bananas that varied in ripeness. Presentation order was randomized across bats
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consumed (F2, 56 = 24.6, P < 0.001), with bats con-
suming less unripe banana than either ripe or over-
ripe (unripe and ripe: t59.5 = 6.9, P < 0.001; unripe 
and overripe: t56.5 = 5.4, P < 0.001 — Fig. 2A). 
Irrespective of the sugar classification, we found  
a significant predictive link between sugar content 
(% Brix) and food consumption (F1, 61.2 = 33.5,  
P < 0.001).  

The models suggested potential effects of sex 
and reproductive state on food choices. However, 
we must emphasize the limitation of our small sam-
ples of reproductive females (n = 2 of 13) and non-
reproductive males (n = 3 of 13), which constrains 
our ability to disentangle the effects of sex and re-
productive state. Acknowledging this important lim-
itation, we observed apparent interactions between 
these variables and ripeness on the amount of ba-
nana eaten (sex: F2, 53.4 = 4.5, P = 0.015; reproduc-
tive state: F2, 54 = 3.9, P = 0.026). When analyzing 
consumption of each ripeness category separately, 
we detected a statistical effect of reproductive state 
(F1, 21 = 6.9, P = 0.016) but not sex (F1, 21 = 2.0,  
P = 0.167) on the amount of overripe fruit con-
sumed, with no significant differences for ripe or un-
ripe fruit (Supplementary Fig. S1A). We observed 
no main effect of body condition, nor an interaction 
with ripeness, on the amount eaten.  

Latency to feed in single choice tests 
Latency to feed predicted the amount of fruit 

consumed (F1, 57.1 = 85.3, P < 0.001), and ripe- 
ness significantly predicted the latency to feed 
(LMM: F2, 57 = 9.42, P < 0.001). Specifically, we 
found that bats took more time to feed on unripe 
fruits than on ripe or overripe fruits (P < 0.001 for 
both comparisons — Fig. 2B). We included body 
condition, reproductive state, and sex in full-facto-
rial models with ripeness. We again found signifi-
cant main effects of ripeness and reproductive  
state on the latency to feed (ripeness: F2, 56= 10.7,  
P < 0.001; reproductive state: F1, 56 = 4.4, P = 0.04), 
bats fed faster on riper fruits and reproductively  
active bats fed faster than non-reproductive bats 
(Supplementary Fig. S1B). We report these results  
with the caveat that sample sizes of reproductive  
and non-reproductive individuals of each sex are 
small. 

 
Experiment 2: Two Choice Tests 

 
We presented bats with a binary choice between 

two fruit combinations consisting of unripe vs.  
ripe, unripe vs. overripe, and ripe vs. overripe op-
tions. We analysed each combination independently 
using linear mixed-effect models. Bats consume  
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FIG. 2. The total amount of food consumed and the latency to feed in single choice tests (Experiment 1). A — The total amount of 
fruit in each category consumed by bats in each trial (unripe, n = 16; ripe, n = 38; overripe, n = 23). Bats consumed less unripe banana 
than ripe and overripe (P < 0.001 for both comparisons); B — The latency to feed on fruits in different ripeness category (unripe,  
n = 11; ripe, n = 26; overripe, n = 23). Bats took significantly longer to feed on unripe banana than on ripe and overripe (P < 0.001 
for both comparisons). For all plots, boxplots display the medians and interquartile ranges (IQR) of the values, with the whiskers  

extending to the most extreme data points found within ± 1.5 times the IQR. Dots depict all individual data points 
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significantly more ripe banana or overripe banana 
compared to unripe banana (ripe: F1, 11.6 = 36.1,  
P < 0.001; overripe: F1, 21.1 = 22.6, P = 0.001 —  
Fig. 3). We found no difference between the amount 
of ripe and overripe banana consumed during this 
trial (F1, 60 = 1.0, P = 0.329). Parallel to our analysis 
in Experiment 1, we next asked whether reproduc-
tive status, sex or body condition of bats influenced 
foraging decisions. We observed no significant main 
effects nor interaction effects for body condition  
and sex. 

We did not observe any significant main effects 
or interaction effects related to reproductive status in 
the choice tests comparing ripe bananas with unripe 
or overripe bananas. However, for the choice be-
tween unripe and overripe banana, we observed  
a significant interaction between reproductive status 
and ripeness on the amount consumed (F1, 24  = 5.8, 
P = 0.024), with reproductively active bats consum-
ing more overripe banana than non-reproductive 
bats.  

 

DISCUSSION 
 
Deciding which foods to eat is an important 

choice for all animals, especially frugivores,  
which have relatively selective diets to obtain their 

essential nutrients. For bats, specifically, there are 
mutual benefits for both the bat and the plant in find-
ing ripe fruits at their peak nutrient capacity. The 
primary objective of this study was to explore how 
fruit ripeness influences the foraging decisions of 
Seba’s short-tailed fruit bats. We revealed a signifi-
cant correlation between sugar content and the 
amount of fruit consumed by bats. We consistently 
found a tendency among bats to favour ripe and 
overripe fruits compared to unripe fruits in all anal-
yses involving unripe options. In the single choice 
tests, bats were slower to approach unripe fruit and 
ate less unripe fruit compared to the other cate-
gories. When given a choice between unripe and 
other fruit, bats consumed substantially less unripe 
fruit. In short, it is clear that fruit ripeness strongly 
influenced foraging decisions in this species. 
However, a limitation of our study remains in the 
lack of measurements of other nutrients and the in-
vestigation of only one fruit type. Given the field-
based nature of our research, our focus was primar-
ily on the sugar content of a single fruit species. We 
appreciate that investigating a second fruit type 
using similar methods would provide a stronger val-
idation of the impact of ripeness on dietary decisions 
and enhance the robustness of our findings. This ap-
proach could offer a broader understanding of bat 
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FIG. 3. The amount of fruit consumed during each of the two choice tests (Experiment 2). Bats consumed significantly more ripe 
banana or overripe banana compared to unripe banana (ripe, P < 0.001; overripe, P < 0.001). Boxplots display the medians and 
interquartile ranges (IQR) of the values, with the whiskers extending to the most extreme data points found within ± 1.5 times the IQR
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dietary choices, though it was beyond the scope of 
the current study. Similarly, exploration of the im-
pact of other nutrients on bat dietary choices would 
further fortify the conclusions drawn. Despite these 
limitations, the results we present add to the grow-
ing body of literature that identifies characteristics 
of food that influence highly impactful species of 
seed dispersers in the tropics. It is not surprising that 
bats prefer ripe fruits, but to our knowledge this is 
the first study to establish their preferences and to 
quantify the amount and latency to consume fruits in 
varying stages of ripeness. From this, we discuss 
how important fruit ripeness, and the role of olfac-
tion can be for nocturnal animals, especially those 
that are reproductively active.  

Many mammalian species rely on their ability to 
smell. In an environment characterized by limited 
nutrients and an abundance of toxic plants, animals 
have evolved sensory systems to identify and prior-
itize vital nutrients. They are attracted to energy-rich 
plants with a sweet taste, while simultaneously 
avoiding bitter ones (Mennella et al., 2016). For fru-
givorous animals, particularly bats that are active at 
night with little access to visual cues, olfaction plays 
a major role in foraging (Rieger and Jakob, 1988; 
Parolin et al., 2015; Page and ter Hofstede, 2021). 
As fruits ripen, they release aromatic compounds, 
making them easier to detect. Our study results 
strongly support the evolution of this relationship 
between fruits and their dispersers. Tested bats were 
more attracted to and consumed more of the fruit 
that was in the later stages of ripeness. An excellent 
addition to the current study would be to examine 
the aromatics of the fruits and classify different 
compounds being released that make riper fruits 
more attractive.  

When fruit becomes overripe, it begins to fer-
ment and produce different alcohols (Mazeh et al., 
2008). Ripe fruits can contain quantities of ethanol 
up to ~5% (Orbach et al., 2010). Therefore, ethanol 
consumption occurs in a variety of taxa, including 
insects, birds, and mammals (Dudley, 2000). The 
Drunken Monkey Hypothesis, which aims to ex-
plain the evolutionary underpinnings of human at-
traction to alcohol, highlights that fruit-eating ani-
mals rely on the smell of alcohol as a long-distance 
indicator of sugar availability, often through ripe 
and overripe fruits (Dudley, 2014). However, studies 
on birds and bats show the contrary: some birds 
have no preference for fruits with higher ethanol 
content (Zungu and Downs, 2017), and higher  
concentration of ethanol deterred fruit consumption 
in some fruit-eating bats (Korine et al., 2011). 
Although we did not measure ethanol content of the 

fruit in the current study, we did find that bats prefer 
overripe fruits, but only when compared to unripe 
fruits. When compared to ripe fruits, bats do not 
show a preference for overripe fruits, suggesting 
that an increase in sugar and the potential presence 
of ethanol are evaluated relative to the other avail-
able food options.  

In many animals, behaviour can vary with repro-
ductive state. Reproductively active animals often 
exhibit greater increases in energetic needs and alter 
their behaviours to meet those demands. For in-
stance, female hoary bats forage longer when in 
later reproductive stages (Barclay, 1989). Males ex-
hibit similar responses while facing behavioural  
and physiological challenges such as increased mus-
cle mass, hormonal fluctuations (Ellison, 2003), 
heightened aggression (Grant and Foam, 2002), and 
prolonged competition (Higham et al., 2011). 
Although these studies demonstrate that reproduc-
tively active animals forage longer to match their 
caloric needs, less is known about how reproductive 
state influences an individual’s decision on which 
foods to consume. This study did not find evidence 
of all bats favouring overripe fruit but suggests that 
reproductively active bats may favour overripe 
fruits. During the two-choice trials, reproductively 
active bats consumed more overripe fruit than non-
reproductive bats when given the choice of overripe 
and unripe fruit. However, we must emphasize that 
our conclusions remain tentative due to the small 
sample sizes of reproductive females and non-repro-
ductive males in our study. This sampling limitation 
prevents us from making definitive claims about 
sex-based differences or conclusively attributing the 
observed patterns solely to reproductive state. While 
our preliminary findings suggest that reproductive 
state might be an important factor affecting both  
the quantity and speed at which bats consumed fruits 
at various stages of ripeness, these results should  
be interpreted with caution and certainly merit future 
investigations with larger, more balanced sample 
sizes. 

The physiological and energetic changes animals 
experience during times of reproduction alters how 
they perceive and interpret sensory information. For 
instance, female túngara frogs exhibit heightened  
visual sensitivity when reproductively active (Cum-
mings et al., 2008), and this is accomplished 
through the direct action of estradiol on the retina 
(Leslie et al., 2021. In other examples, female mid-
shipman fish demonstrate adaptive auditory plastic-
ity during the breeding season (Sisneros and Bass, 
2003), and African cichlid fish, both males and fe-
males, undergo shifts in their visual, olfactory, and 
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auditory processing when breeding (Maruska and 
Butler, 2021). In various mammals, changes in 
mRNA expression occur in brain regions respon-
sible for olfactory recognition during reproductive 
periods (Kendrick et al., 1997). These shifts can  
lead to increased sensitivity to certain stimuli and  
reduced sensitivity to others (Maruska and Butler, 
2021). It is worth noting, however, that the widely 
held belief that olfactory sensitivity is enhanced in 
pregnant women appears not to be true (Cameron, 
2014). Furthermore, some animals may adapt their 
sensory perception to locate the resources essential 
for reproduction better, such as suitable nesting sites 
(Chaib et al., 2023) or specific food types (Rush-
more et al., 2012). Over the course of evolution, an-
imals have acquired sensory adaptations that enable 
them to respond successfully to the particular chal-
lenges they face during the reproductive phases of 
their lives (Clemens et al., 2014; Maruska and 
Butler, 2021; Taub et al., 2023). Alternatively, ani-
mals may exhibit different behaviours based on how 
they process information. It would be intriguing to 
measure sensitivity to olfactory cues as a function of 
reproductive state to determine whether these pref-
erences are due to inherent sensitivity or a higher-
level decision-making process. 

In conclusion, fruit-eating bats are recognized as 
one of the most important groups of frugivorous ver-
tebrates in the Neotropics (de Oliveria et al., 2020). 
They play crucial ecological roles as seed dispersers 
(Ghanem and Voigt, 2012), and among them, phyl-
lostomid fruit bats stand out by promoting rapid re-
forestation through the dispersal of seeds from early 
successional plants like Cecropia, Ficus, and Vismia 
(Ghanem and Voigt, 2012). A bat’s ability to fly long 
distances during foraging ensures seeds are dis-
persed far from the parent plant, promoting plant 
growth in new areas (Abedi-Lartey et al., 2016). 
Understanding the internal and external factors that 
influence bat foraging decisions is essential for pre-
serving their role in reforestation and maintaining 
Neotropical biodiversity. Moreover, continually 
questioning animal foraging decisions provides in-
valuable information about how species function in 
their ecosystem. These decisions can be influenced 
by past experiences, food availability, competition, 
predation risks, and hunger state. Ongoing studies 
aimed at uncovering additional facets of this be-
haviour contribute to advancing the field of be-
havioural ecology.  

 

SUPPLEMENTARY INFORMATION 
 
Contents: Supplementary Fig. S1. The total amount of  

food consumed and the latency to feed in single choice tests 

(Experiment 1) by sex. (A) The latency to feed on overripe fruit 
by reproductive (♂♂: n = 10; ♀♀: n = 2) and nonreproductive 
(♂♂: n = 3; ♀♀: n = 11) individuals. Reproductive bats forage 
faster than nonreproductive bats (P = 0.015). (B) The total 
amount of overripe fruit consumed by reproductive (♂♂:  
n = 10; ♀♀: n = 2) and nonreproductive (♂♂: n = 3; ♀♀:  
n = 11) bats. Reproductive state influences the amount of over-
ripe banana consumed (P = 0.016). For all plots, boxplots dis-
play the medians and interquartile ranges (IQR) of the values, 
with the whiskers extending to the most extreme data points 
found within ± 1.5 times the IQR. Dots depict all individual data 
points. Supplementary Information is available exclusively on 
BioOne. 
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