
Karyotype of the gall fly Tomoplagia rudolphi 
(Lutz & Lima) (Diptera, Tephritidae) 

Marco Antônio A. Carneiro 1,2 

Luiz Fernando Gomes 3 

Silvia das Graças Pompolo 3 

Lucio Antonio de Oliveira Campos 3 

ABSTRACT. The objective ofthe present study is to describe the karyotype ofthe 
fruit f1y Tomoplagia rudolphi (Lutz & Lima, 1918). This f1y induces the formation of 
galls on the stems of Vernonia polianlhes (Asteraceae). The cytogenetic analysis of 
cerebral ganglia (larva and pupa) and testis (adults) of T rudolphi showed a diploid 
chromosome number of2n = 10 + XX (female) and 2n=10 + XY (male). The diploid 
chromosome number 2n = 12 and the XX!XY sex determination system have been 
tound in most of the species studied. The present investigation constitutes the first 
cytogenetics study of the genus Tomop/agia Coquilltt, 1910. 
KEY WORDS. Chromosome, Cyc\orrhapha, cytogenetic, fruit fly, sex determination 
system 

Speeies ofthe family Tephritidae have been extensively studied beeause of 
their eeonomie importanee, espeeially those belonging to the genera Rhagoletis 
Loew, 1862 and Anastrepha Sehiner, 1868, whieh are important pests infesting 
apples and other fruits ali over the world (BORROR et aI. 1989). Other speeies 
belonging to various tephritid genera are gall indueers (MANI 1964; DREGER-JAU­
FFRET & SHORTHOUSE 1992). Tomoplagia rudolphi (Lutz & Lima, 1918) lay eggs 
in shoot apieal meristems. Larvae feed on eells ofthe medullar parenehyma and gall 
tissue prol i ferates as the larvae develop, resulting in aglobulous gall. Adults emerge 
15 to 20 days after oviposition to begin a new reproduetive eycle (ANDRADE et aI. 
1995; SILVA et aI. 1996). 

The family Tephritidae is poorly known in terms ofits eytogeneties and few 
studies were eondueted on pests species (CANOVAI et aI. 1994; ZAMBETAKI et aI. 
1995). However, two patterns have emerged thus far and are beeoming more clear. 
Within the family Tephritidae the diploid chromosome number of 12 is thought to 
be the rule and the male, the heterogametic sex (SOLFERINI & MORGANTE 1987, see 
table I). ln the present study we examined the karyotype of the gall indueer 
Tomoplagia rudolphi. This is the first time that a study was eondueted on the 
karyotype of a speeies belonging to the genus Tomoplagia Coquillett, 19 I O. 
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MATERIAL ANO METHOOS 

Species of the genus Tomoplagia are endemic to the Neotropical Region, 
and about 44 species have been described so faro T rudolphi induces the production 
of galls in stems of Vernonia polianthes (Asteraceae). Galls are monothalamous 
presenting a variable number of larvae (SILVA et aI. 1996). Galls of Vernonia 
polianthes Less containing larva and pupa of T rudolphi were collected in three 
different sites in Viçosa, Minas Gerais, Brazil. Two sites were located in campus of 
the Universidade Federal de Viçosa, and the third one along the highway, which 
runs from Viçosa to Coimbra. The galls were collected randomly in each region 
during January and February 1996. Galls containing larvae, young pupae and adults 
were collected and taken to the laboratory . SI ides preparation were carryed out using 
cerebral ganglion cells of larva and pupa according to the technique of lMAI et aI. 
(1988) . ln order to differentiate the male and female karyotypes germinative tissue 
from ofadult males cells was also analysed. A total of604 metaphases were obtained 
from 24 specimens (20 larva, 2 pupa and 2 adults) found in 14 galls from three 
different populations were analysed. Chromosomes were cut out and mounted in 
decreasing order of size and the morphology was c\assified according to the 
nomenc\ature by LEVAN et aI. (1964). 
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Fig. 1. Karyotype of Tomoplagia rudolphi, 2n=12 chromosomes. (A) female; (8) male. 
8ar=5~m . 

RESUL TS ANO OISCUSSION 

Ali individuais of Tomoplagia rudolphi presented the diploid chromosome 
number 2n = 12 chromosomes. With the analysis of pupa and larva, two karyotypes 
were detected. The first consisted of 12 submetacentric chromosomes, and second 
consisted of 11 submetacentric chromosomes, and one metacentric chromosome 
(Fig. I). Male germ cells presented the metacentric chromosome showing that the 
male is the heterogametic sexo On basis in this observations the sex determination 
system in T. rudolphi is XX in the female (Fig. I A) and the XY in the male (Fig. 
lB). The present study agrees with previous reports, which showed that in the family 
Tephritidae the diploid chromosome number is 2n = 12 (Tab. I). Only two species 
did not present 2n= 12 chromosomes, A. pickeli Lima, 1934 (2n = 8) and R. meigenii 
(Loew, 1844) (male 2n = 9; female 2n = 10), and the males of A. bistrigata Bezzi, 
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1919 and A. sefpentina (Wiedemann, 1830) (2n = 11). The most frequent sex 
determination system is XXIXY found in 13 out of 17 species. ln only three species 
it was found a different sex determination system. A. bistrigata and A. serpentina, 
(XIXIX2X2IXIX2Y), R. meigenii (XXIXO) and no sex chromosome was detected 
in Rhagoletis berberidis Jermy, 1961 (Tab. I). 

Table I. Diploid number and sex determination systems of Tephritidae species. 

Species Chromosome Sex determination Authors 
number (2n) system 

Male Female Male Female 

Anastrepha barnesi Aldrich. 1925 12 12 XX XX SOLFERINI & MORGANTE (1987) 
A. bistrigata Bezzi, 1919 12 11 X1X1X2X2 X1X2Y SOLFERINI & MORGANTE (1987) 
A. fraterculus (Wiedemann, 1830) 12 12 XX XY SOLFERINI & MORGANTE (1987) 
A. obliqua (Macquart, 1835) 12 12 XX XY SOLFERINI & MORGANTE (1987) 
A. pickeli Lima, 1934 08 08 XX XY SOLFERINI & MORGANTE (1987) 
A. pseudoparalle/a (Loew, 1873) 12 12 XX XY SOLFERINI & MORGANTE (1987) 
A. serpentina (Wiedemann, 1830) 12 11 X1X1X2X2 X1X2Y SOLFERINI & MORGANTE (1987) 

A. striata Schiner, 1868 12 12 XX XY SOLFERINI & MORGANTE (1987) 
Bactrocera oleae (Gmelin, 1790) 12 12 XX XY MAVRAGANI-TSIPIDOU et ai. (1992) 
Ceratitis capilala (Wiedemann, 1824) 12 12 XX XY ZACHAROPOULOU (1987) 
Rhagolelis berberidis Jenny, 1961 12 12 BUSH & BOLLER (1977) 
R. cerasi (Linnaeus, 1758) 12 12 XX XY BUSH & BOLLER (1977) 
R. meigenii (Loew, 1844) 10 09 XX XO BUSH & BOLLER (1977) 
Tomoplagia rudolphi (Lutz & Lima, 1918) 12 12 XX XY Present Study 
Trupanea chrysanlhemifolli Frias, 1985 12 12 XX XY FRIAS (1985) 
T. foliosi Frias, 1985 12 12 XX XY FRIAS (1985) 

T. Ihuriferae Frias, 1985 12 12 XX XY FRIAS (1985) 

(*) Sex chromosomes not identified. 
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