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Abstract
Sicana odorifera (Vell.) Naudim, or Cassabanana, is reported for the first time as a natural host of the South Ameri-
can Cucurbit Fruit Fly, Anastrepha grandis (Macquart, 1846). This paper presents information on this new host and 
discusses the distribution of A. grandis and its hosts in Brazil. In addition, Cucurbita moschata is the first host of A. 
grandis recorded in the state of Paraná.
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Introduction
In Brazil, 121 species of Anastrepha Schiner, 1868 are 
recorded (Zucchi and Moraes 2008), and some of them 
are of economic importance, such as Anastrepha gran-
dis (Macquart, 1846), the South American Cucurbit Fruit 
Fly. The direct damage caused by A. grandis to the fruits 
does not usually have a significant negative economic 
impact, as few fruits are destroyed in the plantations. 
However, A. grandis is economically important due to 
its quarantine pest status, as countries where the species 
is absent impose quarantine restrictions on the import of 
cucurbits, especially pumpkins and melons.

Anastrepha grandis occurs mainly in South Amer-
ica, with species records in Argentina, Bolivia, Brazil,  

Colombia, Ecuador, Paraguay, Peru, and Venezuela 
(CABI 2021). In Central America, it has only been re-
corded in Panama, in fruits of Fevillea cordifolia L. 
(Cucurbitaceae) (MIDA 2018). In Brazil, the species is 
distributed in the central and southern regions, with no 
records from the northern or northeastern regions, ex-
cept for Bahia state (Bondar 1949). Even in the Brazil-
ian states where it occurs, A. grandis has a discontinuous 
distribution (Montes et al. 2011; Silva et al. 2019). This 
characteristic has led to the implementation of A. gran-
dis-free areas in the northeastern region (Araujo et al. 
2000; Silva et al. 2019) and risk mitigation strategies for 
this species in melon, watermelon, pumpkin, and cucum-
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ber cultivation (SDA 2006).
The attack of A. grandis in cucurbit plantations 

occurs at different stages of fruit development, except in 
those in the maturation phase. The female introduces the 
eggs, through the aculeus, in a cucurbit fruit, in which 
the larvae feed inside the fruit and, once fully devel-
oped, they leave the host fruit towards the soil, burying 
themselves a few centimeters deep, where they become 
coarctate pupae. Anastrepha grandis is the only spe-
cies of the genus in Brazil whose larvae develop exclu-
sively in native or introduced cucurbits. The main crops 
it attacks are Cucumis melo L. (melon), Cucumis sati-
vus L. (cucumber), Citrullus lanatus (Thunb) Matsum. 
& Nakai (watermelon), Cucurbita maxima Duchesne 
(squash), Cucurbita moschata Duchesne (pumpkin), and 
Cucurbita pepo L. (zucchini) (Uchoa et al. 2002; Zucchi 
and Moraes 2008; Veloso et al. 2012; Bolzan et al. 2015) 
(Table 1).

Some regions of northeastern Brazil, such as Moss-
oró and Assu in the Rio Grande do Norte state (Araujo et 

al. 2000) and the region of Baixo Jaguaribe in the Ceará 
state (MAPA 2003) are considered to be free from of A. 
grandis populations, meaning that they have been able 
to export cucurbit crops (pumpkin, watermelon, melon, 
cucumber) to several countries.

Knowledge of host plants is a crucial step in the 
development of pest management programs. Thus, we 
are reporting a new host plant record for A. grandis in 
Brazil, and the first record of this fly reared from cucur-
bit fruits in the Paraná state.

Methods
Fruits of Cassabanana, Sicana odorifera (Vell.) Nau-
dim (Cucurbitaceae), were collected in March 2015 at 
the Department of Entomology and Acarology of the 
Luiz de Queiroz Campus, Piracicaba, São Paulo (SP) 
(22°42′45″S, 047°37′36″W, 543 m elev.) (Fig. 1), where 
they are routinely used to feed the lepidopterans reared 
in the department’s butterfly house. Some larvae were 

Table 1. Host plants (Cucurbitaceae) of Anastrepha grandis in Brazil.

Regions States1 Scientific names2 Common names References3

Northeast BA — — Bondar 1949

Central west GO Cucumis melo
Citrullus lanatus
Cucurbita spp.

Melon
Watermelon
Pumpkin

Veloso et al. 2012

MS Cucurbita moschata Pumpkin Uchoa et al. 2002

MT — — Lima 1934

Southeast ES Cucurbita maxima
Cucurbita pepo

Squash
Zucchini

Martins 2010

MG C. pepo Zucchini Pirovani 2011

RJ Benincasa hispida
Cucumis sativus
C. pepo
C. lanatus

Wax gourd
Cucumber
Zucchini
Watermelon

Gonçalves 1938
Lima 1934
Lima 1927
Lima 1934

SP C. lanatus Watermelon Oliveira et al. 2012

Cucumis anguria Maxixe

C. melo Melon

C. sativus Cucumber Souza-Filho et al. 2010

Cucurbita sp. Pumpkin Fisher 1932

C. maxima Squash Souza Filho 1999

C. moschata Pumpkin

C. moschata × C. maxima Hybrid Pumpkin Oliveira et al. 2012

C. pepo Zucchini Malavasi et al. 1980

Lagenaria siceraria Calabash Baldo et al. 2017

L. siceraria Calabash Oliveira et al. 2012

Sicana odorifera Cassabanana Savaris et al. 2020

South PR — — Zucchi 1978

C. moschata Pumpkin This publication

RS* C. lanatus Watermelon Bolzan et al. 2015

C. moschata Pumpkin

C. moschata × C. maxima Hybrid pumpkin

C. melo Melon

C. pepo Zucchini

C. sativus
Cucurbita spp.

Cucumber
—

SC C. pepo
C. lanatus

Zucchini
Watermelon

Garcia and Norrbom 2011

1States: BA = Bahia, ES = Espírito Santo, GO = Goiás, MS = Mato Grosso do Sul, MT = Mato Grosso; MG = Minas Gerais, PR = Paraná, RJ = Rio 
de Janeiro, RS = Rio Grande do Sul (*infested hosts in laboratory), SC = Santa Catarina, SP = São Paulo.
2Scientific names according to The Plant List (2013).
3First published records.
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found in an open fruit intended for feeding the butter-
flies. From this natural infestation of fallen fruits, three 
specimens (two males and one female) were collected.

In the municipality of Coronel Vivida, state of Paraná, 
locality of União do Gigante (26°06′35″S, 052°32′02″W; 
606 m elev.) (Fig. 1), adults of A. grandis (two males and 
nine female) were obtained in January 2014 from fruits 
of Cucurbita moschata (pumpkin), grown for the pur-
pose of feeding pigs in a small farm. Fieldwork in Cor-
onel Vivida was supported by the project “Ampliação 
do conhecimento em taxonomia, sistemática e aspectos 
biológicos de Tephritoidea (Diptera) na Região Neotropi-
cal, em especial das famílias Tephritidae e Richardiidae” 
and aimed to understand the diversity and distribution 
of the families Tephritidae and Richardiidae (Diptera) 
from Brazil. The sampling was supported by the Sistema 
de Autorização e Informação em Biodiversidade (SIS-
BIO), authorization number 48020. The voucher speci-
mens were deposited in the collection of the Luiz de 
Queiroz Entomology Museum, Department of Entomol-
ogy and Acarology, Luiz de Queiroz College of Agri-
culture (MELQ ESALQENT), University of São Paulo, 
Piracicaba.

The adults of A. grandis were photographed using a 
Canon EOS Rebel T3i with an EF 100 mm macro lens. 
The fruit and damage were photographed with an EFS 
18–135 mm lens; photographs were enhanced using Pho-
toshop CS6 to correct the color and make minor cor-
rections (e.g., remove debris). The distribution map was 
made using Quantum GIS 2.8. Geographic coordinates 
were obtained for each locality using a Garmin 78S GPS 
receiver.

Results
Sicana odorifera (Cucurbitaceae) is recorded as a new 
host plant for A. grandis. In addition, we present Cucur-
bita moschata as a new host plant record for A. grandis 
in Paraná, state.

New records. BRAZIL – São Paulo • Piracicaba, 
ESALQ; 22°42′45″S, 047°37′36″W; 543 m alt.; 15.III. 
2015; J.A. Cerignoni leg.; reared from fruits of Sicana 
odorifera (Vell.) Naudim (Cassabanana); 2♂, 1♀; MELQ 
ESALQENT000246-248 – Paraná • Coronel Vivida, 
União do Gigante; 26°06′35″S, 052°32′02″W; 606 m alt.; 
12.I.2014; M. Savaris, S. Lampert leg.; reared from fruits 
of Cucurbita moschata Duchesne (pumpkin); 2♂, 9♀ 
MELQ ESALQENT000249-260.

Identification. The species identification was based on 
Zucchi (2000) and Norrbom et al. (2012). The South 
American Cucurbit Fruit Fly, A. grandis, is distinguished 
from all other economically important species of Anas-
trepha in Brazil by its large size and external morphol-
ogy, such as the dark stripes on the mesonotum, wing 
pattern (C-band and S-band broadly connected along 
costal margin; only V-band proximal arm present), and 
female terminalia (long aculeus with 5.3–6.2 mm and 
aculeus tip not serrate) (Norrbom et al. 2012). Addition-
ally, it is the unique among Anastrepha species in Brazil 
in having larvae that exclusively develop in Cucurbita-
ceae fruits (Zucchi and Moraes 2008).

Geographic distribution. Argentina, Bolivia, Bra-
zil (Bahia, Espírito Santo, Goiás, Mato Grosso, Mato 
Grosso do Sul, Minas Gerais, Paraná, Rio de Janeiro, 

Figure 1. Distribution of Anastrepha grandis in South America and Brazilian states (  = Sicana odorifera;  = Cucurbita moschata).
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Figure 2. Sicana odorifera and Anastrepha grandis. A, B. Fruit on the climbing plant. C. Anastrepha grandis (females) on the fruit. D. Female 
ovipositing. E. Exit hole opened by larvae F, G. Damage to the fruit (arrows indicate larvae). H. Larvae leaving the fruit to pupate.
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Rio Grande do Sul, Santa Catarina, São Paulo (Fig. 1; 
Zucchi and Moraes 2008), Colombia, Ecuador, Panama, 
Paraguay, Peru, and Venezuela (CABI 2021).

Discussion
Anastrepha grandis larvae develop in several Cucurbita-
ceae species. Here, we document the first records of S. 
odorifera (Fig. 2A, B), as a natural host of A. grandis, 
which has now been recorded in 12 cucurbit hosts (11 
species and one hybrid) in 11 Brazilian states (Table 1). 
Although Duarte (1950) recorded Sechium edule (Jacq.) 
Sw. (Chayote) as a host for A. grandis, this record appears 
doubtful. According to recent studies, A. grandis larvae 
do not develop in Chayote (Kokubu 2012; Bolzan et al. 
2015). In Bahia and Mato Grosso, although A. grandis 
was collected in traps, no cucurbit has been recorded 
as a host (Table 1). In this study, the senior author (MS) 
observed fruits of C. moschata (pumpkin) hosting A. 
grandis in Paraná state at União do Gigante, Coronel 
Vivida municipality (Fig. 1; Table 1), which is the first 
host record for A. grandis in that state.

In the laboratory, the infestation of Cassabanana by A. 
grandis was also confirmed (Fig. 2C–H). The fruits were 
collected in the plant and exposed for female oviposition 
(Fig. 2D). After 40 days, larval exit holes were observed 
in the fruits (Fig. 2E). A sample of the fruits with infesta-
tion symptoms was analyzed, and the damages caused by 
the larvae were observed (Fig. 2F–H). The larvae feed on 
the fruit pulp (Fig. 2G) and then make a hole in the epi-
dermis (peel) (Fig. 2F, G), where they come out to pupate 
on the ground. In the Philippines, where S. odorifera has 
been introduced, fruits were heavily attacked by fruit fly 
larvae of Dacus in 1916, as reported by Morton (1987).

Sicana odorifera is an herbaceous climbing perennial 
plant which has been introduced in Brazil. It is native to 
South America and is cultivated in several countries in 
Latin America and in the southern United States (Schae-
fer and Renner 2011; Souza and Lorenzi 2019; Chomicki 
et al. 2020). The fruit is large, smooth, shiny, cylindri-
cal, and orange-red to brown or black (Fig. 2A, B). The 
pulp is fleshy, juicy, and sweet, with ranging in color 
from light yellow to orange. The seeds are oval and light 
brown with dark brown edges. The plant is cultivated 
sporadically in domestic orchards and is rarely found in 
markets or natural conditions. The fruits are consumed 
fresh or used to prepare juices, jams, or jellies and even 
used for their intense and pleasant scent (Leon 1968; Bar-
bieri et al. 2006; Montano et al. 2007; Priori et al. 2010; 
Lorenzi et al. 2015; Paula Filho et al. 2015).

Anastrepha grandis is an oligophagous species 
restricted to the family Cucurbitaceae. The emergence of 
S. odorifera as the natural host of A. grandis is an initial 
stage in the study of this trophic relationship. Therefore, 
additional studies need to be conducted to understand 
the role of the Cassabanana in the population dynamics 
of the South American Cucurbit Fruit Fly, based on the 
considerations discussed by Aluja and Mangan (2008). 

Information on natural hosts has direct implications in 
the development and establishment of agricultural pest 
management strategies.
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