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Abstract

The sex-ratio trait has been described as the production of progenies with unequal sexual
proportions induced by meiotic drive. In Drosophila, meiotic drive of the X chromosome against the
Y (yielding female biased progenies) is known in several species, including in Drosophila
mediopunctata. This species has been previously studied, and the chromosome mechanism of the
meiotic drive in sex-ratio was described. However, many questions around the evolution and
maintenance of the sex-ratio system in D. mediopunctata remain unclear. Due to the lack of ecologic
information about this problem, the aim of this work was to evaluate the sex-ratio in two D.
mediopunctata natural populations in four seasons during a year period. The results showed a
seasonal average sex-ratio around one male for two females (1:2), and also a seasonal fluctuation of
the male proportion following temperature variation. These results could indicate that natural
selection, possibly related to the temperature and others environmental factors, can be the main
process in the D. mediopunctata sex-ratio pattern in natural populations.

Introduction

Sex-ratio has been described as the production of progenies with unequal sexual proportions
induced by meiotic drive, a violation of Mendel’s first law in which a heterozygote produces unequal
proportions of the two gametic types (Sandler and Novitski, 1957; Lyttle, 1991; Carvalho et al.,
1997). In Drosophila, meiotic drive of the X chromosome against the Y (yielding female biased
progenies) is known in several species (Gershenson, 1928; Jaenike, 1996; Carvalho et al., 1997),
including Drosophila mediopunctata. This species has been studied mainly by Carvalho and Klaczko
(1992, 1993, 1994) and Carvalho et al. (1989, 1997, 1998), which brilliantly described the
chromosome mechanism of meiotic drive that leads to sex-ratio.

However, many questions around the evolution and maintenance of the sex-ratio system in
Drosophila mediopunctata remain unclear. Due to the lack of ecological information about this
problem, the aim of this work was to evaluate the sex-ratio in two D. mediopunctata natural
populations in four seasons during one year.

Material and Methods

Four surveys were conducted during the year 2008 (one in each season) in two fragments of
mixed rain forest (Araucaria rain forest) located in the municipality of Guarapuava, Parand state,
Brazil: “Parque Municipal das Araucarias” (25°23°36”S, 51°27°19”W) and “Fazenda Brandalise”
(25°18°217’S, 51°25°12”W). All Drosophila mediopunctata specimens collected were identified and
sexed.
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Results and Discussion

The proportion and number of males and females in each location and season are shown in
Table 1. The summer data were not included in the analysis, because only a single specimen was
collected. The higher proportion of males (around 40%) was observed in autumn. On the other hand,
the winter showed the lower proportion (around 20%) of males. Intermediary values were observed
in spring (around 30%). A season average sex-ratio in the two locations was calculated and revealed
a score around one male for two females 1:2 (51:106, Table 1).

Table 1. Proportions and numbers of males and females in each season collect in two Drosophila mediopunctata
natural populations. M = male; F = female; PA = “Parque Municipal das Araucarias”; FB = “Fazenda Brandalise”.

Autumn Winter Spring Total
M F M F M F M F
40.4% 59.6 % 26.8% 73.2% 35.3% 64.7% 34.5% 65.5%
PA (21) (31) (12) (30) (6) (12) (38) (72)
41.7% 58.3% 7.7% 92.3% 20% 80% 27.7% 72.3%
FB (10) (14) 1) (12) ) (8) (13) (34)
40.8% 59.2% 22.2% 77.8% 29.6% 70.4% 325 % 67.5%
Total (31) (45) (12) (42) (8) (19) (52) (106)
76 54 27 157

The results also showed a seasonal fluctuation of male proportions that followed temperature
variation. From autumn to winter both the male proportions and temperature decreased. From winter
to spring the male proportion and temperature increased. All these fluctuations were independent of
the population size, revealing that evolutionary processes directly affected by the population size,
such as genetic drift and inbreeding, do not have clear effects on the sex-ratio proportion.

Thus, altogether these data could indicate that environmental factors, such as temperature, can
have influence in Drosophila mediopunctata sex-ratio, and, therefore, natural selection is the most
likely mechanism affecting meiotic drive, maintaining the average sex-ratio in 1:2 for these
populations.
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