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(Received 19 January 2009; accepted 14 July 2009)

We report the dispersal of Conostegia xalapensis (Melastomataceae) and Coussapoa oligocephala (Urticaceae)
seeds by Underwood’s long-tongued bat, a species considered to be a specialized nectar and pollen consumer.

Informamos la dispersión de semillas de Conostegia xalapensis (Melastomataceae) y Coussapoa oligocephala
(Urticaceae) por el murciélago de lengua larga de Underwood, una especie considerada como consumidora
especializada en néctar y polen.

Keywords: Glossophaginae; Hylonycteris underwoodi; nectarivory; Mexico; seed dispersal

Introduction

Underwood’s long-tongued bat (Hylonycteris under-
woodi) is a very small bat (32 mm mean forearm
length, 6–9 g body mass range). Its distribution is
restricted to Mexico and Central America where it
has been recorded in Guatemala, Honduras, Costa
Rica and Western Panama. Mexican records come
from tropical and subtropical regions of Jalisco, Chi-
apas, Tabasco, Oaxaca, and Veracruz, at elevations
that range from sea level to 2640 m a.s.l. (Jones &
Homan 1974). Hylonycteris underwoodi had always
been considered a species with a highly specialized
diet of nectar due to its elongated tongue and ros-
trum, which has been associated with the ability to
efficiently extract nectar from flowers (Freeman 1995;
Dumont 1997; Tschapka 2004). Walker et al. (1975)
first suggested the possibility that H. underwoodi
could feed on fruit and insects too, and Gardner
(1977) reported that, in captivity, the bats consumed
the pulp of Spondias lutea (Anacardiaceae) fruits. Our
knowledge of the natural history of H. underwoodi is
scant and comes mainly from Tschapka’s (2004) long-
term study on the diet of nectarivorous bats at La
Selva, Costa Rica. He confirmed this bat to be a
nectar-specialized, resident species but reported that
two fecal samples out of 39 also contained seeds. This
finding suggested some flexibility in the diet of H.
underwoodi. In this note we identify two species of the
fruit and seeds on which this bat is feeding in natural
conditions in southeastern Mexico, and report for the
first time its dispersal service.

Materials and methods

We conducted a study on bat diversity at the Agua
Blanca State Park in the state of Tabasco
(17°35′52″N, 92°27′30″W to 17°37′16″N,
92°28′43″W; Castro-Luna 2007), where a warm and
humid (rain all year round) climate prevails (García
1987). The annual mean precipitation is 3500 mm,
and the annual mean temperature is 26°C. Rain is dis-
tributed in an abundant rainy season from June to
November (monthly mean of 419.8 mm), and a light
rainy season from December to May (monthly mean
of 174.9 mm; INEGI 1994).

After a year of sampling and 5520 h/m of total
mist-netting (net size 9×2.5 m) along paths through
the vegetation, 2084 bats were captured. Among these
were 13 individuals (seven females, six males) of H.
underwoodi. Four individuals were captured in 5-year-
old secondary vegetation following slash-and-burn
agriculture, two in 10-year-old secondary vegetation,
six in 30-year-old secondary vegetation, and one in
well-preserved tropical evergreen forest (Castro-Luna
et al. 2007). Bats were placed in clean cloth bags for a
minimum of 30 minutes. The bats were then sexed,
and released and fecal samples were collected from
the bags.

We identified bat-ingested seeds by comparing
them against seeds from a reference collection of
fruits and seeds of all fruiting plants around the mist-
netting site under a Zeiss® stereo microscope (12×),
and against seeds from voucher specimens of the
XAL Herbarium. Since we were unable to match
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voided seeds from one seed sample with reference
seeds, we took 50% of that sample (n  = 10) and placed
it to germinate on wet filter paper in a Petri dish. The
seedlings so obtained were planted in pots and
watered regularly. When seedlings reached a height of
approximately 50 cm, they were collected and dried
on a botanical press for identification.

Results

Two individuals of H. underwoodi (a reproductive
male in June, and a female in July 2003) in 5-year-old
secondary vegetation provided fecal samples contain-
ing seeds but no apparent pollen. Seeds from the first
sample (mean length 1.0 ± 0.1 mm, mean width 0.7 ±
0.1 mm) belonged to Conostegia xalapensis (Melasto-
mataceae; Figure 1B), a pioneer shrub of the second-
ary vegetation. The fruits of C. xalapensis are small
globose berries (5.01 ± 0.79 mm, n = 10), purple-
blackish and soft when ripe.

Seeds from the second sample (mean length 2.1 ±
0.2 mm, mean width 1.0 ± 0.2 mm) came from Cous-
sapoa oligocephala (Urticaceae; Figure 1A), a stran-
gler tree of the primary forest. The germination rate
of these seeds after the passage through the bat was
80%. The fruits of C. oligocephala are composed
drupes aggregated on globoid receptacles, yellow and
soft when ripe. These fruits are slightly larger (6.26 ±
1.36 mm, n = 10) than C. xalapensis berries.

Discussion

Conostegia xalapensis is a common shrub in the sec-
ondary vegetation of our study area (Castro-Luna
2007). Propagules of this shrub were reported from
nocturnal and diurnal seed rain under isolated trees
of pasturelands in Los Tuxtlas, south-eastern Mexico,
as well as from Sturnira lilium and Carollia perspicil-
lata faecal samples (Galindo-González et al. 2000).
Since we did not conduct germination tests on the

C. xalapensis seeds recovered from feces, future stud-
ies should clarify whether H. underwoodi is a legitimate
and effective disperser of this shrub sensu Fleming &
Sosa (1994). On the other hand, chiropterochorous
seed dispersal of Coussapoa oligocephala has been
reported only for H. underwoodi and Glossophaga
soricina (Castro-Luna 2007).

The presence of seeds in droppings of H. under-
woodi demonstrates that this bat can include fruit as
part of its diet, similar to other species within the
Glossophaginae subfamily that complete their diet
with fruit and insects, in response to seasonal varia-
tion in the availability of flowers (Heithaus et al.
1975; Arteaga et al. 2006; López & Vaughan 2007).
Seasonal changes in the diet of phyllostomid bats
always coincide with times when the main food
source becomes scarce. This has been reported both
in regions with well-defined climatic seasons (Herrera
et al. 2001, 2002; Zortéa 2003) and regions with rain-
fall throughout the year (Tschapka 2005; López &
Vaughan 2007). In our study region the main blossom
peak occurs between March and June (Ochoa-Gaona
& de la Cruz-Arias 2002; Ochoa-Gaona et al. 2008),
so the presence of seeds in the feces of H. underwoodi
during the rainy season could be due to a nectar
shortage, as has been reported for a tropical wet for-
est in Costa Rica (Tschapka 2004). However, since we
lack specific studies on the phenology of the floral
resources this bat uses seasonally, this hypothesis
awaits confirmation.

Although mixed diets are common in phyllostomid
bats (Herrera et al. 1998, 2001; Voigt et al. 2008), it is
interesting that H. underwoodi keeps flexibility to con-
sume fruits and disperse seeds in spite of having an
extremely elongated tongue and rostrum as well as teeth
adapted to consume nectar (Freeman 1995). Appar-
ently, this is only possible because the fruits of Coussa-
poa oligocephala and Conostegia xalapensis have small
sizes and a soft pulp when ripe that could ease manipu-
lation, mastication and ingestion of fruit pieces by the
bats. Large fruits are often of greater hardness, so fruit
size and the degree of ripeness are limiting factors in the
diet of bats (Aguirre et al. 2002, 2003).

The fruits of C. xalapensis and C. oligocephala are
characteristic of plants dispersed by frugivorous birds
(Howe & Westley 1986). Since Glossophaginae bats
are mammals with a really high energy expenditure
we can infer that Hylonycteris frugivory on the men-
tioned fruits is not a standard way of feeding, but an
emergency behavior when no nectar is around. (M
Tschapka, personal communication). Glossophaga
bats certainly do feed occasionally or even regularly
on fruit, but their main food is clearly nectar; in
consequence, their digestive efficiency during the
facultative frugivory is low (Kelm et al. 2008). It will

Figure 1. Seeds of (A) Coussapoa oligocephala (Urticaceae)
and (B) Conostegia xalapensis (Melastomataceae), obtained
from droppings of Hylonycteris underwoodi bats at a
fragmented tropical evergreen forest in Tabasco, Mexico.
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be interesting to know whether the feeding of H.
underwoodi on fruits is restricted to fruits with similar
syndromes to those here reported.
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