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ABSTRACT 

Fruits of two cultivars of guava, Psidium guajava L., (‘Tailandesa’ and ‘Kumagai’) and 

garlic passion fruit, Passiflora tenuifila Killip were collected to evaluate the infestation and co-

infestation of frugivorous flies and the associated parasitoids and new hosts. Five species of 

Tephritoidea were recovered in Tailandesa guavas, three species in Kumagai guavas and three 

species in garlic passion fruit. This is the first report of a frugivorous fly infesting P. tenuifila. 

Individualization of the fruit samples was used to determine the co-infestation between Anastrepha 

spp., Ceratitis capitata and Neosilba spp. in each fruit. There was a fly/parasitoid association for 

Doryctobracon areolatus and Lopheucoila anastrephae with Anastrepha fraterculus in guavas. 

Infestation indices and emergence rate demonstrated that Tailandesa and Kumagai guavas are hosts 

capable of withstanding an infestation index ≥ 50 pupae/fruit and have an emergence rate ≥ 75%. 

The ability of some hosts to maintain and sustain the population of frugivorous flies at high levels 

may interfere with pest management. 
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INTERAÇÕES DE MOSCAS FRUGÍVORAS (DIPTERA: TEPHRITIDAE E 

LONCHAEIDAE) COM PARASITOIDES E NOVOS HOSPEDEIROS 
 

 

 

RESUMO 

Foram coletados frutos de duas cultivares de goiaba, Psidium guajava L., (Tailandesa e 

Kumagai) e de maracujá-alho, Passiflora tenuifila Killip, para avaliar a infestação e co-infestação 

de moscas frugívoras e os parasitoides associados e novos hospedeiros. Foram recuperadas cinco 

espécies de Tephritoidea em goiabas Tailandesa, três espécies em goiabas Kumagai e três espécies 

em maracujá-alho. Esse é o primeiro relato de mosca frugívora infestando P. tenuifila. A 

individualização das amostras de frutos foi utilizada para determinar a co-infestação entre 
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Anastrepha spp., Ceratitis capitata e Neosilba spp. em cada fruto.  Houve uma associação entre 

mosca e parasitoide para Doryctobracon areolatus e Lopheucoila anastrephae com Anastrepha 

fraterculus em goiabas. Os índices de infestação e a taxa de emergência demonstraram que as 

goiabas Tailandesa e Kumagai são hospedeiras capazes de gerar ≥ 50 pupas/fruto e uma taxa de 

emergência de ≥ 75%. A capacidade de alguns hospedeiros de manter e sustentar a população de 

moscas frugívoras em níveis elevados pode interferir no manejo de pragas. 

 

Palavras-chave: Anastrepha fraterculus, Neosilba zadolicha, Ceratitis capitata, Psidium guajava, 

Passiflora tenuifila 

 

INTRODUCTION 

In the Tephritoidea are included Tephritidae (fruit flies) and Lonchaeidae (lance 

flies) families, which exhibit the main pests of horticulture in the Neotropical Region (NICÁCIO 

& UCHÔA, 2011). A larger sampling effort conducted over the last four decades allowed to 

achieve 121 species of Anastrepha Schiner (Tephritidae) in Brazil (ZUCCHI & MORAES, 2008).  

In the Americas, 51 species of native parasitoids of Tephritidae species of economic importance 

are reported, where species of Braconidae and Figitidae corresponding to 64.7% of the total 

diversity (GARCIA et al., 2020).  

Specimens of the Lonchaeidae family are moderately small (3–6 mm in length), stout-

bodied and hairy acalyptratae flies (MacGOWAN et al., 2016). In studies of Tephritoidea hosts, 

more emphasis has been placed on Lonchaeidae infestations, especially because some species of 

Neosilba McAlpine (Lonchaeidae) are primary invaders (STRIKIS & PRADO, 2005; RAGA et 

al., 2015) or they are associated with Anastrepha spp. and Ceratitis capitata (Wiedemann) (RAGA 

et al., 2011; BONFIM et al., 2014). Larvae of Neosilba spp. develop in a variety of plants including 

their fruits, flowers, buds or terminal shoots, and large populations can be found inflicting 

economic damage on fruit (McALPINE & STEYSKAL, 1982; GALEANO-OLAYA & CANAL, 

2012).  

The purpose of this study was to present the infestation rates and diversity of Tephritoidea 

(Tephritidae and Lonchaeidae) and associated parasitoids in two tropical fruit species and the new 

hosts. 
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MATERIAL AND METHODS 

Guava (Psidium guajava L., Myrtaceae) samples consisting of 100 units of the Tailandesa 

cultivar (red pulp) and 50 of the Kumagai cultivar (white pulp), in addition to 150 garlic passion 

fruit (Passiflora tenuifila Killip, Passifloraceae), were collected between 12–17 December 2018 in 

the municipality of Campinas, São Paulo, Brazil, to detect possible Tephritoidea co-infestations. 

Organic guavas were collected at a local fruit-producing farm (22º59'39.31” S, 47°05'37.61” W), 

and garlic passion fruits were collected from the Instituto Biológico landscape (22°54'25.59” S, 

47°01'06.66” W). Fruit samples were brought to the laboratory, individually weighted, and stored 

in plastic boxes (1 L) containing vermiculite substrate that was covered with voile cloth and bound 

with an elastic. The fruits were opened, and the vermiculite was sieved to recover the pupae at 15 

and 21 days of storage. Pupae were counted and replaced in the original plastic boxes until fly 

emergence. The adults were counted and kept in a glass with 70% ethanol until identification. 

We used identification keys for Tephritidae (ZUCCHI, 2000), Lonchaeidae (McALPINE 

& STEYSKAL, 1982; STRIKIS & PRADO, 2009), Braconidae (MARINHO et al., 2018) and 

Figitidae (GUIMARÃES et al., 2003). The infestation indices, percentage of pupal viability and 

parasitism index were the fruit fly biological parameters (MATRANGOLO et al., 1998). 
 

RESULTS AND DISCUSSION 

Pupae of Tephritidae and Lonchaeidae were recovered from both guava cultivars (Table 1). 

The infestation rates of Tephritidae based on pupae per fruit, pupae per kg and adults per fruit were 

higher than Lonchaeidae ones. However, only lonchaeids were detected in garlic passion fruit 

(Table 1). The Tailandesa and Kumagai guava cultivars were considered to be suitable hosts of 

tephritid flies because they had a high proportion of the pupae per fruit, pupae per kg and pupal 

viability. Tephritidae pupal viability in Kumagai was higher than in Tailandesa. Garlic passion fruit 

may not be a suitable host for Lonchaeidae because it had low pupal viability (Figure 1).  
 
 

Table 1. Means weight of fruit, means (±SE) infestation indices and parasitism index of guavas 

and garlic passion fruit, Campinas, São Paulo State, Brazil. December 2018. 
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Figure 1. Relationship between infestation indices and pupal viability (%) in Tailandesa guavas 

(n = 100; Tephritidae only), Kumagai guavas (n = 50; Tephritidae only) and garlic 

passion fruit (n = 150; Lonchaeidae only). Campinas, São Paulo State, Brazil. 

December 2018. 
 

Anastrepha fraterculus (Wiedemann) was predominant in both guava cultivars, 

corresponding to 52.5% and 79.0% of the Tephritoidea adults that emerged from the Tailandesa 

and Kumagai samples, respectively (Table 2). Ceratitis capitata accounted for 26.3% and 8.8% of 

Tephritidae adults in the Tailandesa and Kumagai guavas, respectively. Both fruit fly species are 

common in commercial and wild guavas in the Brazilian southeast (AGUIAR-MENEZES & 

MENEZES, 2000; RAGA et al., 2006; JOÃO et al., 2014; QUERINO et al., 2014). Only one female 

of Anastrepha sororcula Zucchi was recorded from Tailandesa guava. This shows that even with 
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the predominance of A. fraterculus and C. capitata in fruit orchards in the Southeast region of 

Brazil (RAGA et al., 2011), other species of Tephritidae can infest and cause fruit losses. 
 

Table 2. Total of pupae and adults and diversity of Tephritoidea recovered from guavas and garlic 

passion fruit. Campinas, São Paulo State, Brazil. December 2018.  
 

 

From garlic passion fruit emerged Neosilba glaberrima (Wiedemann), Neosilba inesperata 

Strikis & Prado, Neosilba zadolicha McAlpine & Steyskal and Dasiops spp. (Table 2). All 

mentioned species are reported for the first time in P. tenuifila. Neosilba zadolicha belongs to the 

subgroup pendula (GALEANO-OLAYA & CANAL, 2012) and has been reported in many host 

fruits around the country (SANTOS et al., 2004; MONTES et al., 2010; UCHÔA & NICÁCIO, 

2010; RAGA et al., 2015; BALDO et al., 2017; CASTILHO et al., 2017; GISLOTI et al., 2017; 

COELHO et al., 2018; SANTOS et al., 2018; SOUZA et al., 2019). In the State of São Paulo, N. 

zadolicha has been reported in 42 host plants (FRUIT FLIES IN THE STATE OF SÃO PAULO – 

BRAZIL, 2019), especially among the families Annonaceae, Myrtaceae, Rosaceae, Rutaceae, 

Sapotaceae and Solanaceae (RAGA et al., 2011), in addition to being an important citrus pest 

(LOUZEIRO et al., 2021). 

The individualization of the fruit samples facilitated the study of the fly/parasitoid 

association for Doryctobracon areolatus (Szépligeti) (Braconidae; four specimens) and A. 

fraterculus in Tailandesa guavas, and Lopheucoila anastrephae (Rhower) (Figitidae) and A. 

fraterculus in Tailandesa (three specimens) and Kumagai guavas (seven specimens). The number 

of the fruits providing the co-infestation between Anastrepha spp., C. capitata and Neosilba spp. 

was described in Table 3. 
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Table 3. Number of fruit with co-infestation by Tephritoidea species, under field conditions. AF = 

A. fraterculus, AS = A. sororcula, CC = C. capitata, NE = Neosilba spp., NZ = N. 

zadolicha, NG = N. glaberrima, NI = N. inesperata. Campinas, São Paulo State, Brazil. 

December 2018.  
 

 
This study is a brief report on the infestation and co-infestation of frugivorous flies and the 

relationship between fly/host and fly/parasitoid. The Tailandesa and Kumagai guavas proved to be 

capable of sustaining high infestations of tephritid flies (≥ 50 pupae/fruit) and providing a high 

survival rate of the immature (≥ 75%), even over the highest rates of infestation. Knowing the host 

importance of various fruits for polyphagous frugivorous flies can help in pest management. 
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