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Evidence of hybridization between two specie$/etiponabees

Vania Alves Nascimento, Syomara Hakiko Matusita and Warwick Estevam Kerr

Abstract

Thisreport describes a case of hybridization between two species of Meliponindddigemé scutellarifrom the Diamantina plateau

in the State of Bahia, alelipona capixabdrom around Domingos Martins, in the State of Espirito Santo, Brazil). To demonstrate
hybridization, electrophoretic profiles of esterase activity from three colonies were studied. Ten adult wtkecsit#llaris M.
capixabaand the hybrid colony were collected and processed individually. The pattern of esterase activity was constant forgach speci
but differed between them, whereas hybrid bees had a pattern derived from both species. The fact that two ecologidas|yediiésren

of stingless bees separated by more than 300 km could still cross when placed in the same area suggests that ther@ahgs not bee
pressure to develop reproductive isolation.

INTRODUCTION cess in which crosses occur naturally among two or more
populations, with the progeny being distinguished on the

The greatest diversity of the Meliponinae occurs in the basis of one or more inherited characters. In this study, we
Neotropical region, where there are more than 300 describedsed esterase profiles to examine the hybridization between
species (Camargo and Pedro, 1992). Meliponine bees hav&pecies ofMelipona (Melipona scutellarisfrom the
a fundamental role in perpetuating the ecosystems where theiamantina Plateau in the State of Bahiaeindapixaba
occur in Brazil since they are responsible for pollinating 40 from the county of Domingos Martins in the State of
to 90% of the native flora (Keet al, 1994).Melipona Espirito Santo, Brazil). These species are separated from
(Michmelig capixabais endemic to the Atlantic forest, each other by a distance of more than 300 km.
where it is restricted to the mountainous area of Espirito

Santo State. In 1995, five coloniesMf capixabawere MATERIAL AND METHODS
transferred to the meliponary in Uberlandia, MG, Brazil.
After five months, one dathe colonies began producing Ten adult workers d¥l. scutellaris M. capixabaand

workers that were morphologically different from the oth- 10 workers from the colony suspected of hybridization
ers of its species. In these altered workers, the abdomenyere collected in our meliponary in Uberlandia and stored
which is generally brilliant black, showed white stripes at -70C. The bees were macerated individually with a
similar to those found iM. scutellaris glass rod in Eppendorf tubes, in the presence pf 80

In insects, esterases catalyze the hydrolysis of esTris-HCI buffer (0.1 M, pH 8.8). After centrifugation to
ter bonds and have been shown to participate in digestivd1,600g (10 min) a 204l aliquot of the supernatant was
processes, in the regulation of juvenile hormone produc+temoved and mixed with 20 of Tris-HCI buffer (0.1 M,
tion and in the degradation of insecticides. Sheppard anghH 8.8). After a further centrifugation (11,6900 10
Berlocher (1989) used enzymatic systems to demonstratenin), 104l of supernatant was applied to 10% polyacry-
the existence of inter-specific and intra-specific varia- lamide gels with Tris-glycine (0.0125 M of Tris, 0.096
tion in four species dApis Scarpassatal. (1996) stud- M glycine, pH 8.3) as a buffer system and run under non-
ied the profile of esterases in six populationsAab- denaturing conditions at a constant current of 20 mA for
phelesnuneztovarand observed that the enzymes at lo- 3.5 h at room temperature. Naphthol estearfdp naph-
cus EST5 had high levels of allelic variability among Bra- thol propionate) was used as substrate for the esterases.
zilian populations but low variability among Colombian Enzymatic activity was detected using a freshly prepared
popuktions. Del Lamatal. (1990) examined seven loci  solution consisting of 10 marnaphthyl propionate and
for isoenzymes in adult workers Apismellifera, three 10 mg off3-naphthyl propionate dissolved in 1 ml of ac-
of which showed polymorphism that allowed genetic dif- etone and mixed with 30 ml of phosphate buffer (0.1 M,
ferentiation among populations of Africanized bees in Brazil pH 6.2), 3 ml of methanol and 36 mg of Fast Blue RR salt.
and Central America. The reaction was allowed to proceed for 45 min protected

Endler (1998) defined natural hybridization as a pro- from light. At the end ofhis incubation, the redion was
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stopped by placing the gel insalution (ethanol:acetic cur in special conditions, in nature such gene exchange
acid:water, 5:1:5 v/v; Steiner and Johnson, 1973) for 24does not take place. The cas&ottapixabaandM. scu-
h. The gels were subsequently dried on cellophane papeellaris indicates that the geographical separation was

at room temperature. abrupt, therefore with no pressure to build a sexual iso-
lating mechanism.
RESULTS AND DISCUSSION Morphological characteristics such as the presence

of yellow markings on the clipeus and inferior paraoculars

Figure 1 shows that there were important differ- and the structure of the genitalia are practically identical
ences between the esterase profiles of the two species. Thethe two species (Moure and Camargo, 1994). Rocha and
hybrid colony showed same bands from each of the twoPompolo (1995) placed. capixabaandM. scutellarisin
species, confirming the suspicion of natural hybridization the same karyotype group, characterized by a high hetero-
betweerM. capixabaandM. scutellaris that was initially ~~ chromatic content and euchromatin that is restricted to the
suggested by the external morphology. extremities.

M. scutellarisand M. capixabashowed seven The esterase profiles BF. capixabaM. scutellaris
bands of esterase activity each, with each species havingnd the hybrid showed that the latter had bands common to
four bands not present in the other; the hybrid showed @oth species. THack of anatomical or behavioral isola-
mixture of bands from the two species. tion mechanisms allowed the crossing of these species

In their natural habitat$). scutellarisis separated  when they were brought into the same area. These obser-
from M. capixababy more than 300 km of forest. Al- vations suggest that the two species are genetically simi-
though hybridization between different species can oc-lar and capable of forming fertile hybrids.
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Figure 1 - Profile of esterase activity M. scutellaris, M. capixaband hybrid individuals. A
total of 10 individuals were examined in each case.
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