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Infestation by Pyemotes tritici (Acari, 
Pyemotidae) causes death of stingless bee 
colonies (Hymenoptera: Meliponina)
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AbStrACt. We report the infestation of stingless bee nests by the 
mite Pyemotes tritici, which killed four colonies of Tetragonisca an-
gustula and one colony of Frieseomelitta varia in Brazil. The first in-
fected colony, a colony of T. angustula, came from an area between 
Uberlândia and Araguari, Minas Gerais. The transfer of the mites to 
the other colonies occurred through the transfer of infected combs and 
subsequent manipulations. Other colonies in the same meliponary, 
which had not been manipulated, were not infected. The infestation 
was terminated by isolating the dead colonies from the meliponary.
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IntroduCtIon

Harmonic interactions between mites and stingless bees are known from the scien-
tific literature (Flechtmann and Camargo, 1974; Alford, 1975; Delfinado-Baker et al., 1983; 
Nogueira-Neto, 1997). Some of these authors suggest that certain species of mites help bees to 
clean the nest, control other mite populations, or even eliminate pathogenic fungi. 

Recently, two reports on mortal infestation of stingless bee colonies of Melipona (Hy-
menoptera, Apidae, Meliponini) by Pyemotes tritici (Acari: Pyemotidae) have changed our view of 
harmonic relationships between stingless bees and mites. The first report was on three colonies of 
Melipona subnitida and M. asilvae at Jardim do Seridó, Rio Grande do Norte, Brazil, which had been 
infested by mites of P. tritici (Kerr et al., 1996; Nogueira-Neto, 1997). In this case, the mites killed all 
individuals (adults and immatures), in addition to causing itches and redness of the beekeeper’s skin. 
The second report registered an infestation by the same mites on M. colimana at Autlán de Navarro, 
Jalisco, Mexico (Macías-Macías and Otero-Colina, 2004). The authors concluded that mites were 
responsible for the death of the colony, which had recently been transferred from a log to a nest-box.

We describe a third case of mites infesting colonies of the stingless bees Tetragonisca 
angustula Latreille, 1811, and Frieseomelitta varia Lepeletier, 1836, by the mite P. tritici.

MAtErIAl And MEtHodS

Three colonies of T. angustula came from an area between Uberlândia and Araguari, 
Minas Gerais, Brazil (18º47’211”S 48º08’550”W) and had been donated to the Federal Uni-
versity of Uberlândia in October 2005. The colonies were installed in an experimental meli-
ponary, where about 40 colonies of various species of stingless bees were kept. There is no 
exact information about the methods used to transfer the nests from their natural housing to 
the nest boxes, but it had been done shortly before transporting them to Uberlândia. As soon as 
they were installed in the meliponary, the colonies were inspected and fed. All three colonies 
had a good number of workers and a physogastric queen, which showed normal oviposition 
behavior. The other two colonies, one of F. varia and one of T. angustula, were already installed 
in the meliponary and had been established about six months prior to our observations.

During their management, the colonies that died were observed without help of spe-
cial equipment. After we concluded that their death had been caused through infestation by 
mites, all the material from these colonies was taken to the laboratory, where it was analyzed 
with a stereomicroscope. Photos of the infested material were made with a camera connected 
to the stereomicroscope. Samples containing mites were fixed in 80% alcohol solution and 
transferred to slides for taxonomic analyses (Flechtmann, 1973).

rESultS And dISCuSSIon

Approximately 25 days after installing the three new colonies of T. angustula in the 
meliponary, one was found dead. Its entrance tube was closed and the inner structure was 
intact. All adult individuals including the physogastric queen, as well as a part of the larvae 
and pupae, were dead, but without clear evidence of the cause of death. The only thing un-
usual was the presence of very tiny roundish and whitish structures on the dead individuals 
(Figure 1A). The storage pots were intact and still contained honey and pollen. As we did not 
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consider the possibility of a mite infestation at that time, those parts of the combs that still 
contained living pupae were transferred to another colony of T. angustula (Figure 1B).

Figure 1. Pyemotes tritici parasitizing the individuals of a colony of Tetragonisca angustula. A. Mites parasitizing 
at inter-segmental areas of an adult worker. b. Cells of an infested comb were opened to show the mites on pupae. 
C. Physogastric mites parasitizing a larva. d. Physogastric mites parasitizing a pupa. E. A young mite parasitizing 
a pupa seen from the side.
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Three days later, the colony that had received the combs was also found dead and 
the same characteristics as described above were observed inside the hive. Again, the 
combs that contained living pupa were introduced into two other colonies of T. angustula. 
Both of them were found dead the next day.

A colony of F. varia, which had been manipulated in the meantime, also died. In 
this case, however, there had been no transfer of material from the infected colonies. We 
concluded that, in this case, the contamination of the colony happened through mites on 
the beekeeper’s hands. Besides these five colonies, no further colony of the meliponary 
was affected.

The taxonomic analyses revealed that the mite P. tritici had infested the bee colo-
nies. This is the same species that infested and killed the colonies of stingless bees in the 
other registered cases in Northeastern Brazil and in Mexico (Kerr et al., 1996; Nogueira-
Neto, 1997; Macías-Macías and Otero-Colina, 2004).

This mite definitely caused the death of the bee colonies. This conclusion is sup-
ported by many types of evidence found in all dead colonies: lack of remnants of other 
natural enemies, such as ants, cleptoparasitic bees or phorid flies; the dead bees were not 
injured (Figure 1A); the entrance tube and the inner structure of the colony were intact; 
many food storage pots were still closed; the number of adult bees before the infestation 
was certainly large enough to maintain the colony.

The sex ratio of P. tritici offspring is 1-5% males and 95-99% females, and each 
female can produce 200-250 new individuals (Bruce, 1984; Bruce and Wrensch, 1990). 
The quick proliferation, which takes four days from adult to adult, and the sex-ratio, 
which benefits the production of females, allow small populations to expand to thousands 
of individuals in a few weeks. We cannot be sure how long it took the first colony to die 
and at what time it had been infected. But because the initial population of mites might 
have been smaller, it might have taken longer than in the following colonies, which were 
probably infected by a huge number of mites when we transferred the combs.

The mites were parasitizing both adult bees and immature individuals (pupae and 
larvae) (Figure 1C, D and E). Yet, the mite concentration was higher on the larvae and the 
pupae than on the adult bees. Probably this is because the mites were concentrated at the 
inter-segmental areas of the adult bees, instead of being distributed over the entire body, 
as was the case on the larvae and pupae.

There is very little knowledge about the relationship between Pyemotes and bees 
(reviewed by O’Connor and Klimov, 2004). These mites have been reported to parasitize 
solitary bees of the Anthophoriidae and Megachilidae families. However, in addition to 
the other two reports on stingless bees (Kerr et al., 1996; Nogueira-Neto, 1997; Macías-
Macías and Otero-Colina, 2004), there are also reports of these mites parasitizing Apis 
mellifera and A. cerana. The most severe case happened in Queensland, Australia, where 
Pyemotes mites caused the death of 19 colonies of A. mellifera (Veitch, 1936 apud Morse, 
1978).

Apparently, the natural dispersion of the mites is restricted, since, besides those 
colonies that had been manipulated, no other colonies in the surrounding area were con-
taminated. The same happened in the other two cases reported for stingless bees (Kerr et 
al., 1996; Nogueira-Neto, 1997; Macías-Macías and Otero-Colina 2004). Isolating the 
infested colonies obviously is the most convenient solution to control infestation.
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