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ca Abstract. Many organisms consume honeydew to meet their energy requirements. Some species of stingless bees also consume honeydew secreted 

by hemipterans. In this study we describe the ecological relationships among stingless bees, ants, and the whitefly [Aleurothrixus aepim (Goeldi)]. In 
order to do so, we made 30-min observations twice a day, carried out once a week for four weeks in the month of April 2009, in a cassava plantation 
(Manihot esculenta Crantz) in Valença in the state of Rio de Janeiro, Brazil. Our results show no necessary dependence between the bees and A. 
aepim. The presence of ants help protect whiteflies from their natural enemies, A. aepim may be benefited by this interaction and thereby increase 
their evolutionary success.
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Interação Ecológica entre Abelhas sem Ferrão, Formigas, e a Mosca Branca  
Aleurothrixus aepim (Goeldi) 

Resumo. Muitos organismos consomem honeydew para suprir suas necessidades energéticas. Algumas espécies de abelhas sem ferrão, também 
utilizam este recurso com esta finalidade.  Com o intuito de descrever a relação ecológica entre abelhas sem ferrão, formigas e mosca branca 
[Aleurothrixus aepim (Goeldi)], fizemos 30 minutos de observação 2 vezes ao dia, uma vez por semana, durante quatro semanas no mês de abril 
de 2009, em plantação de mandioca (Manihot esculenta Crantz), em Valença estado do Rio de Janeiro, Brasil. Não foi observada uma dependência 
obrigatória entre abelhas sem ferrão e A. aipim, caracterizando esta relação como comensal. Como a presença de formigas ajuda a proteger os 
aleirodídeos de seus inimigos naturais, A. aepim pode estar sendo beneficiado por esta interação e com isso, aumentando seu sucesso evolutivo.

Palavras-chave: Abelhas sem ferrão; competição; comensalismo; honeydew; interações ecológicas.
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he basis of the bees’ diet are floral resources, nectar 
and pollen. However, some species collect food, such as 
honeydew, which are rich in non-floral carbohydrates. The 

dew is mainly composed by sugars and is very similar to floral 
nectar, in particular due to the presence of glucose and fructose 
(Simova et al. 2012).

Many organisms consume honeydew to meet their energy 
requirements during periods of food shortage (Baker & Baker 
1983). Studies usually report interactions between ants and 
honeydew-secreting hemipterans. In this interaction, the ants 
benefit from the honeydew, and in return, they protect the 
hemipterans against their natural predators, in a mutualistic 
relationship (Schultz & mcGlynn 2000; oda et al. 2009; Queiroz 
& oliveira 2011).

The main producers of honeydew are insects of the families 
Membracidae, Cicadellidae, Aethalionidae, and Aleyrodidae 
(SchuSter 1981; oda et al. 2009). Among the honeydew-secreting 
whiteflies, Aleurothrixus aepim (Goeldi) stands out because of 
the damage it causes to cassava crops (ramazan & mcauSlane 
2009; Queiroz & oliveira 2011).

Some species of stingless bees, mainly of the genus Trigona, 
also have a mutualistic behavior with hemipterans. Like the 
previously mentioned ants, they collect honeydew and protect 
the hemipterans from their natural enemies. In many cases, this 
mutualism does not imply a necessary obligatory dependence 
between the species involved (oda et al. 2009). Among the 

species of stingless bee that present a mutualistic behavior with 
honeydew-secreting hemipterans, we can highlight the species 
Trigona hyalinata (Lepeletier) and Trigona spinipes (Fabricius) 
(oda et al. 2009). Most bees develop a commensal relationship 
with hemipterans, collecting honeydew, without offering the 
hemipterans protection against their possible predators (SchuSter 
1981). 

The present study aims to describe the ecological relations 
between stingless bees, ants, and the whitefly A. aepim. In 
order to do so, we made 30-min observations of the involved 
species’ behavior, twice a day, one in the morning and another 
in the afternoon carried out once a week, for four consecutive 
weeks, through the month of April 2009; the study took place 
in a small cassava plantation (Manihot esculenta Crantz), 
with approximately 160 plants (average height of 1.7 meters), 
distributed in 100 m² of cultivated area. These studies were 
conducted in the city of Valença (22º 15’ 54.4’’ S, 43º 49’ 41.2’’ 
W), in the state of Rio de Janeiro, Brazil. In addition, we made 
collections with the entomological net after the observations to 
identify the bees.

We identified three species of stingless bees collecting the 
honeydew of A. aepim: Tetragonisca angustula (Latreille), 
Tetragona sp., and Nannotrigona testaceicornis (Lepeletier). In 
addition to the bees, were observed collecting food resources, ants 
the following species: Camponotus senex (Smith), Camponotus 
rufipes (Fabricius), Camponotus balzani Emery, Camponotus sp. 
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e Cephalotes sp. The whiteflies present at Cassava leaves showed 
high degree of infestation, present in over 20% of the leaf area in 
almost all cultivated plant, as observed in Figure 1. 

Usually, places where honeydew-producing insect aggregations 
occur present many ant species that defend and monopolize this 
food source (BlütiGem et al. 2006; rodriGueS & caSSino 2011). In 
this study, when ants on M. esculenta leaves noticed the presence 
of bees, they presented an aggressive behavior, interrupting their 
activities and going towards the bees. As ants moved towards 
the bees, the latter walked away; in subsequent attacks, the bees 
flew to another leaves. This occurs due to the aggressiveness and 
territorialism shown by the ants, which monopolize the food 
resources, attacking their possible competitors (kamiSki et al. 
2009). The presence of ants help protect whiteflies from their 
natural enemies (Schultz & mcGlynn 2000), and So A. aepim 
may be benefited by this interaction and thereby increase their 
evolutionary success (Queiroz & oliveira 2011).

During their foraging, the bees landed on leaves without ants; 
they were probably searching for sites with the least number of 
natural enemies, a behavior that decreases the competition for 
food resources (BlütiGem et al. 2006). This behavior has been 
previously observed in the genus Liotrigona, whose species 
sought to forage on hemipterans that were furthest from ants 
(koch et al. 2011). 

Bees forage mainly on floral resources as nectar and pollen; 
only in food shortage periods they seek other sources (michener 
2007; Koch et al. 2011). This activity is directly influenced by the 

resource availability and quality. When bees discover a potential 
food source, they tend to explore it to its maximum (marQueS-
Souza 2010). The ecological interaction between stingless 
bees and A. aepim recorded on this study may be essential for 
the survival of the bees during periods of food shortage, as the 
honeydew then becomes a food alternative that meets the energy 
requirements of bees, contributing to the maintenance of the 
colony. This may be reinforced by the presence of T. angustula 
collecting honeydew as an alternative food source, as this species 
has a clear preference for floral resources, avoiding artificial 
feeding (noGueira-neto 1997).

We did not observe any bee behavior that might show resource 
monopolization or protection to A. aepim, which would 
characterize a mutualistic relation between the species during 
the honeydew collection. After landing on the M. esculenta 
leaves, stingless bees walked to the abaxial surface seeking insect 
aggregations with honeydew accumulated over the nymphs. Bees 
collected only the excess of secretion produced by these nymphs, 
thus characterizing a commensal relation. These results do not 
agree with the found by olda et al. (2009), in which the stingless 
bees T. hyalinata and T. spinipes have shown a mutualistic 
relation with honeydew-producing insects.

This study describes for the first time an interaction between 
stingless bees na A. aepim. As it was impossible to identify the 
importance of the honeydew to the bees, there is a need to further 
investigate this resource’s role in the maintenance of stingless 
bees colonies.

Figura 1. Abelha sem ferrão Tetragonisca angustula (Jataí) coletando honeydew secretado por Aleurothrixus aepim. Foto: Alves, L.H. 

COMCI488_Alves_etal.indd   160 12/08/2015   01:21:32



Draft

PROOF

Maio - Agosto 2015 - www.periodico.ebras.bio.br EntomoBrasilis 8 (2)

e-ISSN 1983-0572

16
1

ACkNowLEdGEMENtS

We thank professor Francisco Racca Filho helped identifying our 
Aleyrodidae specimens and appreciative of the help offered by 
Dr. Isaac Passos de Lima and Msc. Shery Duque Pinheiro, who 
reviewed this manuscript.

REFERENCES

Baker, H.G. & I. Baker, 1983. Floral nectar sugar constituents in 
relation to pollinator type, p. 117-141. In: Jones, C.E. & R.J. 
Little (Eds.). Handbook of Experimental Pollination Biology. 
Van Nostrand Reinhold, New York, 558p.

Blüthgen, N., D. Mezger & K.E. Linsenmair, 2006. Ant-Hemipteran 
Trophobioses in a Bornean rainforest – Diversity, specificity 
and monopolization. Insectes Sociaux, 53: 194-203.

Koch, H., C. Corcoran & M. Jonker, 2011. Honeydew collecting in 
Malagasy stingless bees. African Entomology, 19: 36-41.

Kaminski, L.A., S.F. Sendoya, A.V.L. Freitas & P.S. Oliveira, 
2009. Ecologia comportamental na interface formiga-planta-
herbívoro: interação entre formigas e lepidópteros. Oecologia 
Brasiliensis, 13: 27-44.

Marques-Souza, A.C., 2010. Occurrence of Podocarpus 
sp.(Podocarpaceae) pollen on Frieseomelitta varia Lepeletier 
1836 (Apidae: Meliponinae) in Manaus, Amazonas, Brazil. 
Acta Botânica Brasilica, 24: 558-566.

Michener, C.D., 2007. The bees of the world. 2nd ed. The Johns 
Hopkins University Press. United States of America. 953 p.

Nogueira-Neto, P., 1997. Vida e Criação de Abelhas indígenas 
sem Ferrão. São Paulo, Nogueirapis, 446 p.

Oda, F.H., C. Aoki, T.M. Oda, R.A. Silva & M.F. Felismino, 2009. 
Interação entre abelha Trigona hyalinata (Lepeletier, 1836) 
(Hymenoptera: Apidae) e Aethalion reticulatum Linnaeus, 
1767 (Hemiptera: Aethalionidae) em Clitoria fairchildiana 
Howard (Papilionoideae). EntomoBrasilis, 2: 58-60.

Queiroz, J.M. & P.S. Oliveira, 2001. Tending ants protect 
honeydewproducing whiteflies (Homoptera: Aleyrodidae). 
Environmental Entomology, 30: 295–297.

Ramazan, C. & H. McAuslane,  2009. Effectiveness of Parasitoids 
of Bemisia tabaci (Hemiptera: Aleryodidea) on Cotton 
Cultivars Differing in Leaf Morphology. Florida Entomologist, 
92: 538-547.

Rodrigues, W.C. & P.C.R. Cassino,  2011. Interação entre 
Formigas e Aleirodídeos (Sternorrhyncha, Aleyrodidae) em 
Cultivo Orgânico de Tangerina cv. Poncã (Citrus reticulata 
Blanco). EntomoBrasilis, 4: 119-124.

Schuster, J.C., 1981. Stingless bees at tending honeydew-
producing tree-hoppers in Guatemala. Florida Entomologist, 
64: 192-1192. 

Schultz, T.R. & T.P. Mcglynn, 2000. The interactions of ants 
with other organisms, p. 35-44. In: Agosti, D., Majer, J.D., 
Alonso, L.E. & T.R. Schultz (Eds). Ants. Standard Methods 
for Measuring and Monitoring Biodiversity. Smithsonian 
Institution Press, Washington and London, 280 p.

Simova, S., A. Atanassov, M. Shishiniova & V. Bankova, 2012. 
A rapid differentiation between oak honeydew honey and 
nectar and other honeydew honeys by NMR spectroscopy. 
Food Chemistry, 134: 1706-1710.

Received in: 11/12/2014
Accepted in: 06/15/2015

**********

Suggested citation: 

Alves, L.H., S.N. Pereira, F. Prezoto & P.C.R. Cassino, 2015. Ecological Interaction Among Stingless Bees, Ants, and the Whitefly Aleurothrixus 
aepim (Goeldi). EntomoBrasilis, 8 (2): 159-161. 
Avaiable in: doi:10.12741/ebrasilis.v8i2.488

COMCI488_Alves_etal.indd   161 12/08/2015   01:21:32

http://dx.doi.org/10.12741/ebrasilis.v8i2.488

