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ABSTRACT - Frugivory is not frequent among bees. Although stingless bees visit aged fruits for
pulp, the use of fresh fruits is recorded only for Trigona hypogea Silvestri, a species that does not
visit flowers. Here we report the occurrence of frugivory in Trigona amazonensis (Ducke), a flower-

visiting stingless bee.
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Although stingless bee of the genus 7rigona are important
pollinators (Heard 1999, Slaa ef al 2006), they may in some
cases damage non-domesticated and domesticated plants
and be considered pests (Schwarz 1948, Boica Jr ef al 2004,
Renner 2004). Trigona bees bite into the soft, growing plant
tissue or perforate fruits for resin, which is mixed with
mud and bees’ wax to form what is named cerumen, a nest
construction material (Nogueira-Neto 1997). Besides flowers,
Trigona bees may visit a wide variety of sweet food sources
to obtain carbohydrates (Schwarz 1948, Baumgartner &
Roubik 1989). Trigona hypogea Silvestri, T. necrophaga
Camargo & Roubik and T. crassipes (Fabricius) are obligate
necrophages and use flesh as protein source in lieu of pollen
(Roubik 1989, Noll 1997). Trigona hypogea stores in its
nest a honey-like and tasteful substance composed of juices
collected from extra-floral nectarines and from medium-ripe
and ripe fruits (Noll et al 1997). The use of fruits of Fugenia

Jambolana by T. hypogea as reported by Noll et al (1997)
represents a case of frugivory, an uncommon behavior among
bees (review in Kevan et a/ 2005). In spite of this, rotting fruit
pulp collection by different species of stingless bees is well-
documented (Schwarz 1948, Baumgartner & Roubik 1989,
Roubik 1989). Here we report that frugivory in stingless bees
is not confined to 7. hypogea group.

Trigona amazonensis Silvestri is a common Amazonic
stingless bee that constructs nests externally attached to large
trees or other vertical surfaces, as house walls or boulders
(Schwarz 1948, Roubik 1989, Camargo & Pedro 2008).
In Rio Branco region (Acre, Brazil), the cerumen of 7.
amazonensis may have small pieces of grass, which workers
collect mainly on cattle feces (RCP pers. observ.).

Between 17 February and 06 March 2009, we observed
large numbers of workers of 7. amazonensis visiting non-
cultivated guava trees (Psidium guajava, Myrtaceae) bearing
fruits located at a pasture near Rio Branco city. Closer
inspection revealed that bees were using their mandibles to
dig fruit rind out in order to have access to the sweet, red pulp.

Attacked fruits possessed holes with around 1cm in diameter
from where bees came in and out. The activity around and
within the fruits were intense, with up to 10 bees (mean 2.9 +
2.22 SD; n = 26) being counted at one time in a single fruit.
Bees landed and took off directly from the fruit surface. They
visited both medium-ripe and ripe fruits and spent from 08
to 280 s (mean 124.0 £ 73.34 SD; n = 27) on them.

We observed bee activity on fruits daily from 02 to 06
March in different hours, from morning to evening. The bees
actively visited the fruits at all daylight hours from 08:00h
to 17:00h. Workers visited at least 50 fruits on a large plant
(ca. 3m tall and canopy with 6m round). The juice of sampled
guava fruits was diluted (mean sugar concentration: 11.6% +
0.70 SD, n =23) and the juice of attacked and non-attacked
fruits had equally low sugar content (attacked fruits: 11.5%
+ 1.46 SD, n = 11; non-attacked fruits: 11.7% + 1.60 SD,
n = 12; Mann-Whitnney U test, Z = — 0.22, P = 0.83). We
observed five workers on guava fruits concentrating guava
juice by evaporation. These workers held under the tongue a
relatively large drop of juice and repeatedly sucked it in and
out. Such behavior is common among different bee species
and serves to eliminate excess of water and compensate
for less than ideal nectar concentration (Michener 1974,
Nicolson 2009).

Trigona amazonensis workers were aggressive toward
other frugivorous insects at the fruits. With their mandibles
open they chased wasps (different species of Polybia
and Polistes) (Hymenoptera: Polistinae) and butterflies
(Lepidopitera: Nymphalidae) out of the fruits. We did not
observe workers of other stingless bee species visiting nor
eating guava fruits during the observation period. No 7.
amazonensis worker was seen carrying seeds nor did any
have corbicular loads. There were many rotten fruits at guava
trees and on the ground, but we did not see any 7. amazonenis
worker visiting them. We believe this short scientific report
may be useful for those with general interest in the natural
history of stingless bees or ecology of tropical plants.



1052 Perugquetti et al - Frugivory by a Stingless Bee (Hymenoptera: Apidae)

Acknowledgments

RCP thanks the Conselho Nacional de Desenvolvimento
Cientifico e Tecnoldgico (CNPq) and Fundag@o Tecnoldgica
do Estado do Acre (FUNTAC) for financial support (proc. #
35.0077/2008.8). Embrapa supported field work.

References

Baumgartner D L, Roubik D W (1989) Ecology of necrophilous and
filth-gathering stingless bees (Apidae: Meliponinae) of Peru. J
Kans Entomol Soc 62: 11-22.

Boica Jr A L, Santos T M, Passilongo J (2004) Trigona spinipes
(Fabr.) (Hymenoptera: Apidae) em espécies de maracujazeiro:
flutuagdo populacional, horario de visitagdo e danos as flores.
Neotrop Entomol 33: 135-139.

Camargo J M F, Pedro S R M (2008) Meliponini Lepeletier, 1836.
In Moure J S, Urban D, Melo G A R (orgs) Catalogue of bees
(Hymenoptera, Apoidea) in the Neotropical region - online
version. Available at http://www.moure.cria.org.br/catalogue.
Accessed May/26/20009.

Heard T A (1999) The role of stingless bees in crop pollination.
Annu Rev Entomol 44: 183-206.

Kevan P G, Buchmann S L, Mackenzie K E (2005) Frugivory by
bumble bees (Hymenoptera: Apidae: Bombus). J Kans Entomol
Soc 78: 80-81.

Michener CD (1974) The social behavior of the bees - a comparative
study. Cambridge, Massachusetts, Belknap Press of Harvard
University Press, 404p.

Nicolson S W (2009) Water homeostasis in bees, with the emphasis
on sociality. The J Exp Biol 212: 429-434.

Nogueira-Neto P (1997) Vida e criag@o de abelhas sem ferrdo. Sao
Paulo, SP. Edicao Nogueirapis, 446p.

Noll F B (1997) Foraging behavior on carcasses in the necrophagic
bee Trigona hypogea (Hymenoptera: Apidae). J Insect Behav
10: 463-467.

Noll F B, Zucchi R, Jorge J A, Mateus S (1997) Food collection
and maturation in the necrophagous stingless bee, Trigona
hypogea (Hymenoptera: Meliponinae). J Kans Entomol Soc
69: 287-293.

Renner S (2004) The widespread occurrence of anther destruction
by Trigona bees in Melastomataceae. Biotropica 15: 251-256.

Roubik D W (1989) Ecology and natural history of tropical bees.
Cambridge, Cambridge University Press, 528p.

Schwarz H F (1948) Stingless bees (Meliponidae) of the western
hemisphere. Bull Am Mus Nat Hist 90: 1-546.

Slaa E J, Sanches Chaves L A, Malagodi-Braga K S, Hofstede
F E (2006) Stingless bees in applied pollination: practice and
perspectives. Apidologie 37: 293-315.

Received 01/VI/09. Accepted 03/VIII/09.




