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Abstract. In the state of Rio Grande do Sul, there are few records of geographical distribution and host plants to species of 
Tomoplagia Coquillett, as well as other genera of Tephritidae, especially those associated with plants of the family Asteraceae. 
Here, we report the first occurrence of Tomoplagia rudolphi (Lutz & Lima, 1918) in the state of Rio Grande do Sul, inducing stem 
galls in Vernonanthura tweediana (Baker) H. Rob. (Asteraceae, Vernonieae), whose plant becomes a new host record for this 
species. In this way, is increased to nine species of Tomoplagia recorded for Rio Grande do Sul. Biological and morphological 
data and photos of gall, larvae, pupae at new host and distribution map of the species in Brazil are provided.
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INTRODUCTION

Tomoplagia Coquillett, 1910 is an endemic 
New World genus of fruit flies with 61 species from 
the Neotropical and Nearctic Regions (Norrbom 
et al., 1999; Norrbom, 2010). In Brazil, Tomoplagia 
is the most diverse and abundant in the subfam-
ily Tephritinae with 36 species registered for the 
southeastern, southern and midwest regions 
(Aczél, 1955a, b; Norrbom et al., 1999; Prado et al., 
2002; Prado et al., 2004; Abreu et al., 2005; Uchoa, 
2019).

The southeast region with 33 species has the 
greatest diversity within the genus, representing 
91.6% of the species that occur in Brazil (Lima, 
1934; Fernandes et al., 1988; Norrbom et al., 1999; 
Prado et al., 2002; Prado et al., 2004; Abreu et al., 
2005). The southern region with 11 species has 
30.5% of the country’s species (Norrbom et  al., 
1999; Garcia et al., 2002; Garcia, 2003; Prado et al., 
2002; Prado et  al., 2004; Sabedot et  al., 2008; 
Sabedot-Bordin et  al., 2011; Savaris et  al., 2015). 
From the midwestern region only six species are 
reported, representing 16.6% of Brazil’s species. 
The northern and northeastern regions have no 
records to the genus.

In the south, Santa Catarina stands out with 
the greatest diversity of species, being recorded: 
Tomoplagia biseriata (Loew, 1873), T.  brasiliensis 
Prado, Norrbom & Lewinsohn, 2004, T. costalimai 
Aczél, 1955, T. fibrigi Hendel, 1914, T. formosa Aczél, 
1955, T.  incompleta (Williston, 1896), T.  minuta 
Hering, 1938, T. reimoseri Hendel, 1914, T. rudolphi 
(Lutz & Lima, 1918), and T.  vernoniae Hering, 
1938, representing 90.9% of the specie’s records 
from the region (Aczél, 1955b; Norrbom et  al., 
1999; Garcia et al., 2002; Prado et al., 2002; Prado 
et al., 2004; Sabedot et al., 2008; Sabedot-Bordin 
et  al., 2011). In Rio Grande do Sul are recorded 
the following species: T.  brasiliensis, T.  costalimai, 
T. fibrigi, T. formosa, T. incompleta, T. matzenbacheri 
Prado, Norrbom & Lewinsohn, 2004, T.  minuta, 
and T.  reimoseri, representing 72.7% of the re-
gion’s species (Prado et al., 2002; Prado et al., 2004; 
Savaris et  al., 2015). The state of Paraná has the 
lowest diversity with 27.2% of the species from 
the region. The species recorded from Paraná are 
T. brasiliensis, T. formosa, and T. rudolphi (Norrbom 
et al., 1999; Prado et al., 2002; Garcia, 2003; Prado 
et al., 2004).

Tomoplagia rudolphi was described from spec-
imens reared from a gall on a plant of the genus 
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Vernonia, in June of 1915, in Barreiros, São Paulo (Lutz & 
Lima, 1918). In Brazil, it was recorded from the southeast-
ern (Espírito Santo, Minas Gerais, Rio de Janeiro and São 
Paulo) (Aczél, 1955a, b; Andrade et al., 1995; Fernandes 
et al., 1988; Norrbom et al., 1999); southern (Paraná and 
Santa Catarina) (Aczél, 1955a,  b; Norrbom et  al., 1999) 
and midwestern regions (Mato Grosso) (Norrbom et al., 
1999) (Fig. 1).

Most species of Tomoplagia are associated with host 
plants of the tribe Vernonieae (Asteraceae) (Prado et al., 
2002; Prado et  al., 2004; Sabedot et  al., 2008; Sabedot-
Bordin et  al., 2011; Savaris et  al., 2015). There are a few 
records in the tribes Mutiseae, Heliantheae and rarely 
in other tribes of Asteraceae (Foote et  al., 1993; Prado 
et  al., 2002; Prado et  al., 2004; Norrbom, 2010). Many 
species breed in flowerheads of the host plants, but an 
undescribed species was reared from an apical stem 
gall in Moquiniastrum polymorphum (Less.) G. Sancho 
(M. Savaris, n. publ.) and T. rudolphi from a stem gall in 
Vernonanthura polyanthes (Sprengel) Vega & Dematteis 
(Fernandes et al., 1988; Andrade et al., 1995; Prado et al., 
2002; Prado et al., 2004).

The interactions between Tephritidae and host plants, 
especially for species of the subfamily Tephritinae, are poor-
ly known and still need to be better reported and clarified 
for the southern states in particular, as well as for the Brazil 
in general. In addition, the larval stages of Tomoplagia 
species are poorly known and just a few were described 
(Goeden & Headrick, 1991; Andrade et al., 1995). Herein, we 
report for the first time the occurrence of T. rudolphi in Rio 
Grande do Sul in stem galls of Vernonanthura tweediana 
(Baker) H. Rob. (Vernonieae Cass.). Also, we include more 

information about the biological and morphological as-
pects of the third-instar larval.

MATERIAL AND METHODS

The study was realized in the Campus  I of the 
Universidade de Passo Fundo (UPF), in the city of Passo 
Fundo, middle plateau region of the state of Rio Grande 
do Sul (28°13’14”S, 52°23’51”W; 687  m; Fig.  1). The cli-
mate is considered Cfa in the Köppen classification, type 
humid and with hot summer (Alvares et  al., 2013). The 
average temperatures are between 13.2 and 23.6°C with 
average annual precipitation of 1,800 mm and the aver-
age relative air humidity of 73.4% (Alvares et  al., 2013; 
Embrapa Trigo, 2018).

The Campus I of Passo Fundo University has an area 
of approximately 380 ha. The vegetation is typical of 
Atlantic Forest (Mixed Ombrophilous Forest), character-
ized mainly by the presence of the “pinheiro-do-paraná”, 
Araucaria angustifolia (Bertol.) Kuntze. Other parts of 
the Campus have ornamental and introduced plants 
such as eucalyptus (Eucaliptus  spp.), privet (Ligustrum 
lucidum W.T. Aiton), cypresses (Cupressus spp.) and pinus 
(Pinus spp.) (Melo & Severo, 2007). There are also agricul-
tural areas that are mainly used for agronomic research, 
where crops of corn, soybean and wheat are grown. 
Asteraceae plants are found mainly in open and aban-
doned areas on the edges of small lakes, ponds, wet-
lands, forests and areas of crops.

The samples were collected between February 2017 
and January 2018. Capitula and galls were collected as 

Figure 1. Distribution map for Tomoplagia rudolphi in Brazil. () earlier records. () new record.
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possible host plants (Asteraceae) of fruit flies in the dif-
ferent types of environments of Passo Fundo University 
campus.

We found stem galls in plants of Vernonanthura 
(“mata campo”). These galls were collected, labeled, in-
dividually packaged in plastic bags and transported to 
the entomology laboratory of the Institute of Biological 
Sciences of the Passo Fundo University. The galls were 
placed in plastic vials of 180 mL and sealed with a screen 
cover. In each vial was placed a gall that remained stored 
until the emergence of flies. The vials were inspected ev-
ery two days and any emerged adults were removed and 
mounted on entomological pins for identification.

The larvae sample was collected from galls. We ob-
tained 15 larvae specimens, which were killed in boiling 
water for 1 min to distend the structures of the body, and 
preserved in 70% ethanol. For optical study, three larvae 
were treated overnight in 10% KOH and dissected follow-
ing the methods by Steck & Wharton (1988). The cephalo-
pharyngeal skeleton, the anterior and posterior spiracles 
were dissected and slide mounted for observations. Five 
larvae were separated for SEM examination, then dehy-
drated in ethyl acetate for 5 days, then air-dried, double 
mounted, and examined at National Museum of Natural 
History (USNM), Smithsonian Institution, Washington, 
DC, USA. The larvae description and measurements fol-
low the terminology of Teskey (1981), White et al. (1999), 
Frías et al. (2006) and Steck & Ekesi (2015).

Morphological study of adults was conducted with 
stereoscopic microscopy with dry and pinned speci-
mens. The abdomens were removed with microforceps 
and macerated in a hot 10% sodium hydroxide for 5‑8 
minutes. Some remaining tissue was removed and the 
terminalia transferred to glycerin for observation. The 
dissected abdomen was placed in a plastic microvial 
filled with glycerin and attached to the pin supporting 
the remainder of the insect from which it was removed. 
Adults were identified with the aid of entomological keys 
by Aczél (1955a, b), Norrbom (2010) and the original de-
scription (Lutz & Lima, 1918).

Voucher specimens are deposited in the entomological 
collection of the Museu de Entomologia da Escola Superior 
de Agricultura “Luiz de Queiroz” – ESALQ, Universidade 
de São Paulo (numbers MELQ7087‑1, MELQ7087‑2, 
MELQ7087‑3, MELQ7087‑4, and MELQ7087‑5) and ento-
mological collection of the Universidade de Passo Fundo 
(CEUPF) of the Museu Zoobotânico Augusto Ruschi 
(MUZAR). The host plant vouchers were determined by 
Eraldo Barboza, Juarez Cordeiro and José Tadeu Weidlich 
Motta (MBM) and are deposited at Museu Botânico 
Municipal de Curitiba (MBM) and Herbário Rio Grande do 
Sul, Passo Fundo (RSPF).

The distribution map was made using Quantum 
GIS 2.8. Longitude and latitude were obtained for each 
locality, where galls were collected, using a Garmin 78S 
GPS receiver.

The larval and pupal illustrations are digital photo-
graphs taken using a camera Leica DFC  500 mounted 
on a Leica MZ16 stereoscopic microscopy; photographs 
were enhanced using Photoshop CS6 to adjust the color 

and make minor corrections (e.g., remove debris). Photos 
of galls were taken in the field with a Nikon D7200 cam-
era. Scanning Electron Microscope (SEM) images were 
taken with a Hitachi®™ TM3000 desktop unit (Tungsten 
source).

RESULTS AND DISCUSSION

We found 48 plant species of Asteraceae in 34 gen-
era in Campus I of Passo Fundo University. We recorded 
28 interactions between among species of 10 genera 
Tephritidae in flowers of Asteraceae. A previous study 
that inventoried Tephritidade in Passo Fundo recorded 
102 species of Asteraceae in 64 genera and 29 associa-
tions between Tephritidae and host plants (Savaris et al., 
2015). Our results in a less comprehensive area (Campus I 
only) represent 47% of the species recorded for the mu-
nicipality and 96.5% of the interactions recorded by 
Savaris et  al. (2015). Of the 28 insect/plant interactions 
recorded in this study, 27 were capitula of Asteraceae 
and only T. rudolphi was reared from stem, where the gall 
formation occurred. Savaris et al. (2015) in the same re-
gion recorded only interactions with capitula.

The galls were found in five plants (“mata campo”), 
which were identified as Vernonanthura tweediana 
(Baker) H. Rob. (Vernonieae Cass.). A single fusiform gall 
(Fig.  2A) was observed in the subapical region of the 
plant stem. The oviposition in the apical meristems of 
the stem by T. rudolphi may be related to the fact that the 
plant tissues are tender, facilitating the gall formation 
and also for containing greater amount of nutrients and 
amino acids used in cell differentiation (Fernandes, 1986; 
Andrade et al., 1995).

The galls found in plants of V. tweediana are similar to 
those that T. rudolphi induces in plants of V. polyanthes. 
Galls are spindle-shaped and green when young and 
become brown, glabrous, and unilocular when ripe. Gall 
formation induces the plant to produce smaller second-
ary branches, which form in the same gall (Andrade et al., 
1995) (Fig.  2A, indicated by black arrow). The unilocu-
lar galls were opened to identify the presence of larvae 
(Fig. 2B) or pupae (Figs. 2D, 2H). The unilocular galls usu-
ally have several individuals together (Freidberg, 1984). 
This fact was observed by Andrade et al. (1995) in plants 
of V. polyanthes and by us in V. tweediana. We found 28 
larvae/pupae from which emerged 11 adults, all iden-
tified as T. rudolphi. The occurrence of T. rudolphi in Rio 
Grande do Sul is a new record (Fig. 1). We also reported 
for the first time V. tweediana as a host plant for this spe-
cies of Tephritidae, which was previously recorded as in-
ducing galls only in V. polyanthes (Fernandes et al., 1988; 
Andrade et al., 1995).

We obtained an average of 5.6 larvae-pupae per gall 
of V. tweediana. Andrade et al. (1995) in Minas Gerais re-
ported one to 12 larvae-pupae per gall in V. polyanthes. 
The larvae feed inside of the galls and form small side 
cavities (Fig. 2B), that reach the gall epidermis (Fig. 2C, in-
dicated by yellow arrow). These cavities are for the adults 
to exit after emergence inside the gall.
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Figure 2. Biological aspects of Tomoplagia rudolphi. (A) gall; (B) larvae within of gall and damage; (C) indication in the mature galls of the future holes of fly exit; 
(D) pupae inside of the gall; (E) adult freshly-emerged; (F) old and dry galls with exit holes from adult insects; (G, H) larval feeding residues and old puparium.
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Figure 3. Scanning electron micrographs of larvae of Tomoplagia rudolphi. (A) habitus, lateral; (B) mouthhooks (preoral teeth indicated by white arrow); (C) head, 
ventral view (oral ridges indicated by black arrow); (D) antenna and maxillary palpus; (E) anterior spiracle, lateral view; (F) anterior spiracle, dorsal view (slitlike 
opening indicated by yellow arrow); (G) rows of spinules on anterior margin of each segment; (H) detail of the conical spinules. Abbreviations: A1 = A7 = abdom-
inal segments; ant = antenna; K1, K2 = knob sensilla; lab = labium; mxp = maxillary palpus; P1 = P5 = papila sensilla; prap th = preapical tooth of mouthhook; 
pror th = preoral teeth; spn = spinules; T1, T2, T3 = pro‑, meso‑, and metathorax.
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Figure 4. Scanning electron micrographs and photos of the larval of Tomoplagia rudolphi. (A) caudal segment; (B) posterior spiracle (tapered shape indicated by 
black arrow); (C) posterior spiracle, detail of the three respiratory openings; (D) anal opening; (E) pupa, frontal view; (F) pupa, posterior view; (G) cephalopharyngeal 
skeleton, lateral view; (H) anterior spiracle, lateral view; (I) posterior spiracle, dorsal view. Abbreviations: a spr = anterior spiracle; as = anterior sclerite; at = apical 
tooth; da = dorsal apodeme; db = dorsal bridge; dc = dorsal cornu; ds = dental sclerite; hb = hypopharyngeal bridge; hs = hypopharyngeal sclerite; md = man-
dible; prap th = preapical tooth; ps = pharyngeal sclerite; p spr = posterior spiracle; rm = rima; spr h = spiracular hairs; va = ventral apodeme; vc = ventral cornu.
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The third-instar larval of T.  rudolphi was previous-
ly described by Andrade et  al. (1995). Here we include 
more diagnostic characters of the third-instar of larvae, 
that are useful for the recognition of the species. Body 
length 7.3‑9.2 mm (n = 10). The larvae are creamy-white 
in coloration (Fig. 2B), subcylindrical, tapering gradually 
to cephalic segment with integument intensely folded 
(Fig. 3A). The head dorsally has small and irregular plates 
(Figs.  3C,  3D), and the mouthparts are well developed 
and sclerotized (Figs. 3B, 4G). Mouth opening bordered 
with 8‑10 rows of narrow and smooth oral ridges (Fig. 3C, 
indicated by black arrow), with anterior margin faintly 
ondulate (Fig.  3D). Labium is elongated and rounded 
apically (Fig.  3D). Antenna 2‑segmented, smooth and 
rounded apically (Fig. 3D). Maxillary palp with 5 papilla 
sensilla and 2 knob sensilla, visible only by SEM (Fig. 3D). 
Cephalopharyngeal skeleton well developed; mandible 
black to dark brown with apical tooth rounded (Fig. 4G); 
mandibular tooth are curved, ventral surface smooth and 
grooved (Fig. 3B, indicated by blue arrow), with a minute 
subapical tooth (Figs.  3B,  4G); above of each mandibu-
lar tooth has a preoral teeth (Fig. 3B, indicated by white 
arrow); ventral apodeme black, broad and rounded, 
dorsal apodeme black and short; dental sclerite pres-
ent; hypopharyngeal sclerite black; pharyngeal sclerite, 
anterior sclerite and dorsal bridge black to dark brown 
and strongly sclerotized; dorsal and ventral cornua an-
teriorly black to dark brown and posteriorly brown mod-
erately sclerotized. Cephalopharyngeal skeleton length 
0.91‑1.05  mm, mandible tip to notch 0.48‑0.62  mm, 
dorsal cornu length 0.45‑0.60 mm, ventral cornu length 
0.41‑0.55 mm; mandible length a 0.17‑0.22 mm, mandible 
length b 0.18‑0.21 mm, mandible length c 0.12‑0.15 mm, 
mandible height 0.14‑0.16 mm; hypopharyngeal sclerite 
length 0.15‑0.21 mm, dorsal arch height 0.15‑0.20 mm. 
Two anterior respiratory spiracles, projecting, usually 
with 19‑24 tubules closely spaced (Fig. 4H), about as long 
as wide, rounded apically (Fig. 3E), arranged irregular in a 
double row, each with a slitlike opening apically (Fig. 3F, 
indicated by yellow arrow). Segments T1‑T3 and A1‑A8 
with broken rows of conical spinules that encircles the 
body on anterior margin of each segment (Figs. 3G, 3H). 
Caudal segment white to pale yellow (Fig. 2B, indicated 
by red arrow), with 9 pairs of sensilla (Fig. 4A, indicated 
by white arrows), without a caudal ridge. Posterior spira-
cle, prominent with broken rows of conical spinules near 
base (Fig. 4A), tapered shape (Fig. 4B, indicated by black 
arrow), with 3 slit-like respiratory openings at the apex, 
dorsal and ventral slit vertically aligned, central slit in op-
posite direction (horizontal) to the other two (Figs. 4C, 4I); 
rimae 2.45‑2.83 times as wide as long (Fig. 4I); spiracular 
processes little developed, usually with 1‑2 branches 
(Fig. 4C). Anal opening without lobes (Fig. 4D).

Leavings from larval feeding remain in the uniloc-
ular cavity of the gall and the third-instar larvae pu-
pate among the small excrement granules, preferably 
in the side cavities formed and close to the adult exit 
(Figs.  2D,  2H). Andrade et  al. (1995) reported that the 
small excrement granules resulting from larvae feeding 
become hardened, and in the pupal stage the excrement 

granules separate one pupa from each other in galls of 
V. polyanthes. Pupae length 6.8‑8.2 mm (n = 8). The pu-
pae are rounded, with integument faintly folded, and 
have anterior and posterior respiratory spiracles larvae 
visible and prominent in the third-instar (Figs. 4E, 4F). The 
pupae are pale brown and remain protected inside the 
gall (Fig. 2D).

Adult emergence occurs inside the gall and the adult 
(Fig. 2E, indicated by green arrow) breaks the fragile epi-
dermis (Fig.  2C, indicated by yellow arrow), which pro-
tects the opening of the holes of the gall with the head. 
In the old and dried galls found in the field, it is possi-
ble to observe adult emergence sites (Fig. 2F, indicated 
by white arrow). When galls are opened, it is possible to 
observe the damage caused by larvae, feeding residues, 
and old puparia (Figs. 2G, 2H, indicated by blue arrows).

The geographical distribution of T.  rudolphi in Brazil 
(Fig. 1), follows the host plants distribution. Vernonanthura 
tweediana is found in the phytogeographic domains 
of Cerrado, Atlantic Forest and Pampa, occurring in the 
southern (Paraná, Rio Grande do Sul and Santa Catarina), 
southeastern (Minas Gerais and São Paulo), midwestern 
(Mato Grosso do Sul and Mato Grosso) and northeastern 
(Pernambuco) (Soares & Almeida, 2015). Vernonanthura 
polyanthes occurs in the Cerrado and Atlantic Forest 
of the Southeast (Minas Gerais, Rio de Janeiro and São 
Paulo) and Northeast (Bahia) (Soares & Almeida, 2015). It 
is possible that T. rudolphi occurs in Mato Grosso do Sul 
(midwest) and in the northeastern states, where there 
are confirmed records of host plants. The absence of 
such distributional data may be a sampling problem.

CONCLUSIONS

Until now, eight species of Tomoplagia are known in 
Rio Grande do Sul, and from the species which have host 
records, all are associated with capitula of Asteraceae. 
With this study we report ninth species of the genus 
namely T.  rudolphi for the state, and for the first time a 
species of Tomoplagia is reported inducing stem galls 
in plants of V.  tweediana. In addition, we report some 
biological and morphological data of T.  rudolphi in 
V. tweediana galls, which were illustrated and may help 
in the gall, larvae and pupae recognition under field 
conditions. Although the amount/number of galls in the 
plants is low, T. rudolphi may have potential for biologi-
cal control of V. tweediana, which is a common weed in 
disturbed sites, such as crops and pastures of southern 
Brazil.
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