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Abstract: DNA barcoding makes it possible to identify trophic relationships through traces of DNA
present in animal faeces, allowing a more accurate description of mutualistic interactions, such as
frugivory and pollination in tropical bats. However, success in this identification depends on the
representativeness of the diet of these animal species in molecular databases. Poor molecular data-
bases make it more difficult to identify plant DNA samples at the species level. Among the 21 exist-
ing bat families, a plant-based diet has evolved in only two of these families, Phyllostomidae (Neo-
tropical) and Pteropodidae (Paleotropical), which represent about 28% of all bat species. Despite
this, it is not known how much of the plant species present in their diet have sequences of different
molecular markers, such as trnH, rbcL or ITS2, described and stored in molecular data bases, such
as Bold Systems, one of the main molecular data bases to store DNA barcoding sequences. Thus,
our study aims to compile the available data on the diet of frugivorous and nectarivorous bats from
the families Pteropodidae and Phyllostomidae, and describe which molecular markers of plant spe-
cies present in their diet have sequences stored in Bold Systems. In addition, we also intend to verify
the countries of origin of these samples and the main depositary institutions. Thus, our study will
provide an important basis in order to support future studies about the diet of frugivorous tropical
bats based on molecular data.

Keywords: plantivorous bats; phyllostomidae; pteropodidae; trophic interactions; DNA barcoding;
bold systems

1. Introduction

While the majority of the current 1,430 bat species distributed worldwide are insec-
tivorous [1,2] a plant based diet is only found in two bat families: Pteropodidae and Phyl-
lostomidae [3]. Both families have not only different evolutionary histories and distribu-
tions, but are also morphologically and ecologically very distinct [3]. Phyllostomidae is
an Neotropical bat family with 221 species that use echolocation as one of their main ways
to move across their environment, is morphologically very diverse and has evolved many
different diet specializations, including carnivory and hematophagy, but where plants
represent some of the main food items for the diet of most species [1,4]. On the other hand,
Pteropodidae is a Paleotropical bat family with 191 species where the vast majority of
species do not echolocate, but rely in their eye sight for navigating their environment [1,5].
Even though pteropodids might include insects in their diet, the main food items for all
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species are fruits and flowers [3,6]. Together, both families account for aproximately 29%
of all bat species [1]. Thus, a plant based diet seems to have triggered a species radiation
and diversification in bat species, since these two families represent only 9.5% of the 21
bat families in the planet [1].

Plantivorous bats perform important ecossystems services across the tropics, being
responsible for the pollination and seed dispersal of more than 500 plant species [7]. How-
ever, identifying the food items in the diets of plant eating bats has remained challenging
due to the problems associated with indentifying seeds, pulp, and pollen eggested in their
faeces using traditional methods [8]. Since the development of molecular techniques to
study trophic interactions, it has became possible to make a much more refined differen-
tiation and identification of the food items present in different animal species. However,
this identification still depends on the representativity of the food items present in the
species diet on the molecular database which is used for this process. Bold sysems is one
of the biggest molecular data basis for species identification worldwide, having more than
320,000 species deposited in their records [9,10] In addition, it has the advantage of being
a curated database, where each record is revised before their inclusion and maintenance
[11].

The study of molecular trophic interactions for plantivorous animals has additional
challenges in comparison with their animalivorous counterparts. Different than the mo-
lecular identification of animals, which is mostly based on the molecular markers COI and
16S individually [12,13], the molecular identification of plants is based on multiple molec-
ular markers used simultenously in different combinations (matk, RBCL, trnh, ITS2) [14].
However, the representativity of these markers on moleculars databasis, such as Bold Sys-
tems, which is crucious for the correct identification of a plant species to the specie level,
is not know for most plantivorous species, including those from the Phyllostomidae and
Pteropodidae family. The goal of our study is to review the current literature in search of
the records of plant species present in the diet of bat species from the Pteropodidae and
Phyllostomidae families, and describe the representativity of the molecular markers
mostly used to identify these plants (matk, RBCL, trnh, ITS2) in Bold Systems. In addition,
we also intend to describe where the samples have been collected and the main institu-
tions where they have been deposited worldwide (museums, collections, universities, etc.).

2. Experiments
2.1. Literature Search

We have performed an initial literature search on Scholar Google using the terms:
“Phyllostomidae fruit plant species diet”, “Phyllostomidae flower plant species diet”,
“Pteropodidae fruit plant species diet”, and “Pteropodidae flower plant species diet”. Af-
terwards, we will filter the articles to include in our initial database only those who have
information about bat species from one of the targeted families and the presence of at least
one plant species recorded to have been consumed by them. Additional information re-
garding the geographic coordinates of the location where the study was conducted and
the main vegetation type will also going to be recorded.

2.2. Molecular Data Basis Search

The plant species that have been recorded in the diet of each bat species will be
checked in the Bold Systems [10]. We will look for which molecular markers have been
recorded for each plant species (matK, rbcL, trnH, ITS2), the origin country of the sample,
and the main depository institution. These information will be used to understand for
each bat species, genus, and subfamily, what are the main molecular markers, origin coun-

try.

2.3. Statistical Analysis
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In order to generate a heat map of the origin countries where samples have been
collected and the main depository institutions, we will use the R package tmaps [15]. We
will also produce histograms to show the distribution of samples collected per country
and the distribution of the number of samples per depository institution. All statistical
analysis will be performed using R version 4.0.0 [16].

3. Results

We have found of 5000 references for the terms “Phyllostomidae fruit plant species
diet”, 2470 for the terms “Phyllostomidae flower plant species diet”, 4110 for the terms
“Pteropodidae fruit plant species diet”, and 1910 for the terms “Pteropodidae flower plant
species diet”, in a total of 13,490 articles about the diet of plantivorous bats.

4. Discussion

Even though phyllostomids have a much smaller area of distribution, but a similar
number of species, in comparison with pteropodids, they have accounted for roughly half
of the studies currently published about the diet of plantivorous bats (55.37%). The Neo-
tropics is one of the most diverse regions of the world in terms of plant species, with more
than 118,000 described plant species [17]. However, due to the much greater distribution
area of pteropodids, which include Southeast Asia, a region which is also highly diverse
in plant species in relation to its size (50,000 plant species) [17], they are expected to have
a lower diversity in plant species in their diet. Since the Afrotropics is particularly poorly
sampled for many different taxa [18,19], and Central America has been responsible for a
great quantity of plant sequences deposited in Bold Systems, there should be a much bet-
ter representation of plant sequences from the diet of phyllostomids than pteropodids.
However, we still need to confirm these information after the completion of the next steps
of our study and make a refined description of the representativity of the diets of these.

5. Conclusions

The diet of phyllostomids and pteropodids are evenly distributed in the literature,
with more papers directed for the diet of frugivorous than nectarivorous bats, likely due
to the higher species richness of frugivorous bats. The representativity of the diet of the
bats in the molecular databasis will be evaluated in the further steps of our study.
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Figure 1. Workflow of the literature search in order to review the current published articles about
the species of plants present on the diet of plantivorous bats from the Phyllostomidae and Ptero-
podidae bat families (a), and subsequent steps to verify the representativity of these plant species
on Bold Systems, the country origin of the samples and the institution where they have been de-
posited.
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