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ABSTRACT

The numbers of sensilla coeloconica and sensilla ampullacea of segment 10 of the antennae of Caucasian
and Africanized worker bees and of their hybrids were counted with the aid of a scanning electron
microscope. Africanized bees have fewer sensilla than Caucasian bees and the continuous distribution
obtained from the F1 values suggests polygenic inheritance for the control of this trait. There are also
indications that the hybrid Brazilian Apis mellifera studied here are close to typical African bees (Apis mellifera

scutellata) in terms of number of sensilla.

INTRODUCTION

The Africanized bees which first originated in
Brazil and which have already reached the United
States have been extensively studied from different
viewpoints. Several investigations have been published
about the genetics of morphological structures. Among
them are studies on head and thorax traits (Gongalves,
1970), sting length (Stort and Chaud Netto, 1977),
selection for increased frequency of the open sting trait
(Soares, 1979), selection for reduction of venom gland
size (Alves-Junior, 1987), analysis of abdominal
segment coloration (Stort, 1976), analysis of number of
setae of the discoid cell of the wings (Carvalho, 1982),
analyses of structures of the buccal apparatus (Pignata,
1990), and analysis of morphometric differences
between Africanized and European bees and their F;
hybrids (Rinderer et al., 1990).
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Multidimensional discriminant analyses have
also been used to determine the morphological evolu-
tionary trend in Brazilian hybrid bees as compared to
their typical African, Italian and German parental lines
(Stort and Bueno, 1985) and to attempt to identify
Africanized bees (Daly and Balling, 1978; Rinderer et al.,
1986).

The antennae of Africanized bees have been
found to be smaller than those of Italian bees (Gon-
calves, 1970; Stort, 1979). Different types of sensory
receptors are located on the antennae, such as the
sensilla placodea, sensilla trichodea, sensilla basiconica,
sensilla campaniformia, sensilla coeloconica and
sensilla ampullacea (Schenk, 1903), but only the number
(Stort and Barelli, 1981) and area (Moraes, 1988) of these
sensilla have been studied genetically in Africanized
bees.

The objective of the present investigation was
to determine the number of sensilla coeloconica and
sensilla ampullacea on segment number 10 (the most
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distal one) of the flagellum of the antennae of African-
ized bees, of Caucasian bees and of the F, hybrids,
produced by their controlled crosses. According to
Kuwabara and Takeda (1956), the sensilla coeloconica
and sensilla ampullacea may be hygroreceptor organs.

MATERIAL AND METHODS

Three colonies (C;, C,, Cy¢) of Caucasian bees
(Apis mellifera caucasica), four colonies (Aq, Ay, Ay, Azg)
of Africanized bees and three colonies (Any, An,, Any)
of typical African bees (Apis mellifera scutellata) were
used. Colony C,¢ of Caucasian bees and colony Ay of
Africanized bees served as parental and 15 colonies of
hybrid bees were produced. Eight of these were
obtained from crosses between Caucasian queens and
Africanized drones and seven were obtained from
reciprocal crosses, i.e., Africanized queens with
Caucasian drones (Table I). The crosses were made by
instrumental insemination using one male per virgin
female.

TableI-Mean = 5D of the number of sensilla coeloconica/ampullacea
of the Caucasian, Africanized, African, parental and F; colonies.

Colony number Mean = SD Type of colony

C 40.600 + 2.675 Caucasian

C, 41400 x 5985 Caucasian

Ay 30.700 = 5.034 Africanized

A, 32.300 + 4.372 Africanized

As 31.700 = 2.149 Africanized

Any 28.600 = 2.547 African

An, 27.800 = 3.735 African

Ang 29.500 = 3.203 African

Cse 44,150 = 2.720 Caucasian parental

Az 31.800 = 4.188 Africanized parental

94 37.000 £ 5.182 F, - F/Cauc. x M/ Afric.

75 35.533 x 5.780 F - F/Cauc. x M/ Afric.

69 34.933 . 4.559 F, - F/Cauc. x M/ Afric.

27 38.533 £ 4.324 F\ - F/Cauc. x M/ Afric.
116 37133 £4.172 F, - F/Cauc. x M/ Alfric.

98 36.933 + 3.474 F, - F/Cauc. x M/ Afric.

93 40.200 = 7.022 F; - F/Cauc. x M/ Afric.
123 42.400 = 3.582 Fy - F/Cauc. x M/ Afric.

80 38.600 + 4.808 Fy - F/Afric. x M/Cauc.
115 36.667 = 4.685 F) - F/Afric. x M/Cauc.

32 39.600 = 4.171 ¥, - F/Afric. x M/Cauc.
130 36.867 1 3.482 F, -F/Afric. x M/Cauc.
117 32267 £3.173 Ty - E/Afric. x M/Cauc.

56 39.5633 £ 4.373 Fy - F/Afric. x M/Cauc.
118 36.733 + 4.200 Fy - E/Afric. x M/Cauc.

SD = Standard deviation; F = female; M = male.

Samples of 15 adult workers were taken from
each colony, anesthetized, killed in an ether chamber,
and fixed in Karnovsky fluid for 6 h. The antennae were
then separated and submitted to ultrasound to remove
dirt particles.

Afterdrying, each antenna was glued to ametal
support, covered with a thin layer of gold in a model
5150-B Sputter apparatus (Edwards) and segment
number 10 was examined with a model T330-A Jeol
scanning electron microscope (Institute of Chemistry,
UNESP, Araraquara). The region containing the set of
sensilla coeloconica and sensilla ampullacea was
photographed and the number of sensilla was counted
on the photograph (Figure 1).
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Figure 1 - Sensilla coeloconica/ampullacea (arrow) ot segment
number 10 of the antennae of Africanized worker bee.

The data obtained for the sample from the two
parental types were compared by the nonparametric
Mann-Whitney test. The distribution obtained for the
data referring to the various F, samples was compared
with theoretical normal distribution values by the chi-
square test.

RESULTS AND DISCUSSION

The results obtained are presented in Table L.
Comparison of the data for the C;3, and A, parental
colonies gave a T value = 5.877, significant at the 5%
level, indicating that the two populations are statisti-
cally different.

Mean data for the Fy hybrids were distributed
between the values for the parental lines (Figure 2),
indicating that the inheritance of this trait is complex.
Comparison of the data distribution with theoretical
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Figure 2 - Histogram of the frequency distribution of the mean
number of sensilla coeloconica/ampullacea of segment number 10 of
antennae of 15F; descendant colonies (singie drone matings) of a cross
between Caucasian and Africanized bees. The mean is 37.53 and the
class interval corresponds to the standard deviation value = 2.43.

values of the normal distribution showed that
distribution was normal (x? = 5.80, nonsignificant),
suggesting that this trait is controlled by polygenes, as
is also the case for the control of the number of sensilla
placodea (Stort and Barelli, 1981}

The data obtained for the number of sensilla
coeloconica and sensilia ampullacea also agreed with
those obtained for several other morphometric traits
which have been studied comparatively in populations
of Africanized and European bees and in their hybrids,
lLe., in most cases the number is larger in European bees
and genetic control occurs through several genes
(Gongalves, 1970; Stort, 1979).

The number of sensilla coeloconica and sensilla
ampullacea of the set of segment 10 of the antennae of
Africanized worker bees studied here was very close to
the number obtained for typical African worker bees
{Apis mellifern scuteliata) originating from the same site
in Pretoria (Kosmos Apiary) from which the queens that
gave origin to the swarms that escaped in Brazil were
obtained and considerably lower than the mean found
for Caucasian colonies {Table I).

Thus, with respect to number of sensilla
coeloconica and sensilla ampullacea, there are indica-
tions that Brazilian hybrid Apis mellifera bees tend
towards the African ancestor, as also observed for
several other morphometric {raits studied by Stort and
Bueno (1985).

The mean value (37.117) obtained from seven
IF) colonies resulting from crosses between Africanized
queens and Caucasian males and the mean value
(37.747) obtained from samples of all eight Iy resulting
from crosses between Caucasian queens and African-

ized males indicate that in general the F) generations
obtained from the two types of cresses did not differ.
Thus, there is no component of the cytoplasm type
mnfluencing this type of inheritance, contrary to what
was found for food gathering behavior (Malaspina,
1982).
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RESUMO

Com o auxilic de um microscdpio eletrénico de
varredura fol contado o nimerc de sensilla coelocenica e
ampullacea do segmento 10 das antenas de amostras de
operdrias caucasianas, hibridos
provenientes dos seus cruzamentos. Os dados mostraram que
as abelhas africanizadas possuem menor quantidade dessas
sensilla do que as caucasianase a distribuigao continua obtida
a partir dos valores dos Iy sugere heranga poligénica para o
controle desse cardter. Foi mostrado também que em relagio
ao carater considerado hé indica¢des de que as abelhas Apis
mellifera hibridas do Brasil estudadas nesse trabalhe sio
proximas das africanas tipicas (Apis mellifera scufellata).

africanizadas e de
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