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Species of Anastrepha (Diptera: Tephritidae), their host 
plants, and parasitoids in small fruit production areas in 
the state of Amapá, Brazil
Lailson do Nascimento Lemos1, Ezequiel da Glória de Deus1, Danilo Baia do Nascimento1, 
Cristiane Ramos de Jesus-Barros2, Salustiano Vilar da Costa-Neto3,  
and Ricardo Adaime1,2,*

Abstract

Fruit flies and associated parasitoids were determined in native and introduced fruit species in the state of Amapá, Brazil. Fruits were collected every 
30 d, from Jan to Dec 2012, on 3 small farms in the municipalities of Mazagão, Porto Grande, and Santana. We collected 412 samples (78 species 
of plants belonging to 32 families and consisting of 4,554 fruits weighing 323.4 kg) and obtained 5,252 Anastrepha (Diptera: Tephritidae) puparia 
from 107 infested samples (20 plant species from 13 botanical families). We report here the occurrence of 11 species of Anastrepha and 5 species of 
parasitoids (4 Braconidae and 1 Figitidae species; both families in the order Hymenoptera). New hosts for Anastrepha distincta Greene, Anastrepha 
leptozona Hendel, Anastrepha obliqua (Macquart), and Anastrepha serpentina (Wiedemann) were documented in Brazil.

Key Words: fruit fly; infestation; host fruit; Amazon

Resumo

Moscas-das-frutas e parasitoides associados foram reportados em espécies vegetais frutíferas nativas e introduzidas no estado do Amapá, Brasil. Fru-
tos foram coletados a cada 30 dias, de janeiro a dezembro de 2012, em 3 pequenas propriedades agrícolas nos municípios de Mazagão, Porto Grande 
e Santana. Nós coletamos 412 amostras (78 espécies de plantas pertencentes a 32 famílias, consistindo de 4.554 frutos, pesando 323,4 kg) e obtive-
mos 5.252 pupários de Anastrepha, a partir de 107 amostras infestadas (20 espécies vegetais de 13 famílias botânicas). Reportamos a ocorrência de 
11 espécies de Anastrepha e 5 de parasitoides (4 Braconidae e 1 Figitidae; ambos Hymenoptera). Novos hospedeiros para Anastrepha distincta Gree-
ne, Anastrepha leptozona Hendel, Anastrepha obliqua (Macquart) e Anastrepha serpentina (Wiedemann) foram documentados para o Brasil.

Palavras Chave: moscas-das-frutas; infestação; fruto hospedeiro; Amazônia

Fruit flies (Diptera: Tephritidae) are among the principal pests in 
agriculture (Malavasi 2009). In addition to the direct damage caused 
by the development of larvae inside the fruits, there are signficant 
monetary losses caused by quarantine restrictions for certain species 
of fresh fruit destined for export (Carvalho et al. 2000). Among the 
Tephritidae, the genus Anastrepha Schiner, endemic to the Neotropi-
cal region, has greatest economic impact in the Americas. Anastrepha 
is quite diverse, with 235 species described, and is widely distributed 
in the American tropical and subtropical regions (Aluja 1994; Uramoto 
et al. 2008; Uchôa & Nicácio 2010). In Brazil, 120 species have already 
been reported (Zucchi 2008).

In the Brazilian Amazon, 76 Anastrepha species are known (Adaime 
et al. 2016). Of these, 5 are considered of economic importance: 
Anastrepha fraterculus (Wiedemann), Anastrepha obliqua (Macquart), 
Anastrepha pseudoparallela (Loew), Anastrepha striata Schiner, and 
Anastrepha zenildae Zucchi (Uramoto & Zucchi 2009; Dutra et al. 2013; 
Adaime et al. 2016). In Amapá, 37 species of Anastrepha are already 

documented, making this state the second one in species richness in 
the Amazon region (Zucchi 2008).

Despite the economic importance of Tephritidae, the association 
of fruit fly species with host plants has not been established for most 
of the known species in the Brazilian Amazon (Zucchi et al. 2011a). 
The identification of the host fruits is essential for the establishment 
of an adequate and efficient management program for the pest spe-
cies (Jesus-Barros et al. 2012). From fruit collections, it is possible to 
determine the rates of fruit infestation by tephritids and the parasit-
ism rates of the tephritids by parasitoids (Silva et al. 2011a). These 
relationships can also provide information on the life history of fruit fly 
species because the host plant, together with temperature, humidity 
and natural enemies, can affect larval development, adult fecundity, 
and survival rate. In addition, the understanding of these relationships 
provides information on the structure of the fruit fly community in the 
Brazilian Amazon, because the host plant may have a direct effect on 
the distribution and abundance of Anastrepha species. It is worth not-
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ing that tephritids show different degrees of specialization on species 
of plants native to the American continent, ranging from monophagy 
to polyphagy (Duyck et al. 2004; Aluja & Mangan 2008; Malavasi 2009; 
Hafsi et al. 2016).

Fruit production areas in the Brazilian Amazon, especially in the 
state of Amapá, are mostly characterized by the use of agroforestry 
systems and urban and rural backyards usually surrounded by native 
vegetation. This design can favor infestation by fruit flies because there 
are about 200 fruit species in the Brazilian Amazon, of which half are 
native and have the potential to host tephritid species. In addition, 
the availability of cultivated fruits, together with the high diversity of 
native plant species that fruit throughout the year, may allow the suc-
cession of hosts and the maintenance of fruit fly populations (Silva & 
Ronchi-Teles 2000).

Host availability is one of the main factors affecting the population 
dynamics of fruit flies. Jesus-Barros et al. (2012), in a study carried out 
in the state of Amapá, observed that the highest rates of infestation 
by Anastrepha were recorded in native fruits of the Amazon region. 
Lemos et al. (2015), in a study carried out in the southeast region of 
Brazil, found that the population dynamics of Anastrepha in guava 
orchards was influenced by the availability of alternative hosts in the 
areas adjacent to the orchard.

The action of natural enemies is another biotic factor, as well as 
host availability and phenology, which has a strong influence on the 
population regulation of tephritid species (Leal et al. 2009; Aluja et al. 
2012). In the Neotropical region, the braconid parasitoids are among 
the principal mortality factors of Anastrepha (Carvalho et al. 2010). 
Doryctobracon areolatus (Szépligeti) (Hymenoptera: Braconidae) has 
been shown to be the most abundant and widely distributed parasit-
oid in Brazil (Jesus-Barros et al. 2012). Nonetheless, natural parasitism 
in the various fruit producing regions in Brazil is variable because it is 
influenced by the host plant species, by the host fly, and by the place 
and time of collection (Ovruski et al. 2000; Bittencourt et al. 2012) .

The aim of this research was to identify species of Anastrepha and 
their host plants and associated parasitoids in fruit production areas of 
3 municipalities in the state of Amapá in the Brazilian Amazon.

Materials and Methods

STUDY SITE

We conducted this study on 3 farms located in the municipalities of 
Mazagão, Porto Grande, and Santana, state of Amapá, Brazil. All 3 proper-
ties contained commercial orchards with adjoining areas of native forest.

The area in Mazagão (0.1°S, 51.25°W) exhibits native floodplain 
forest vegetation, which undergoes daily flooding due to tides. Com-
mon species include Platymiscium duckei Huber (Fabaceae), Virola 
surinamensis (Rol.) Warb. (Myristicaceae), Calycophyllum spruceanum 
(Benth.) Hook. f. ex K. Schum. (Rubiaceae), and Carapa guianensis 
Aubl. (Meliaceae). The commercial orchard area occupies an area of 
approximately 10 ha, with cultivated fruit trees including Tahiti lime 
(Citrus aurantifolia Swingle ‘Tahiti’; Rutaceae), passionfruit (Passiflora 
edulis Sims; Passifloraceae), and soursop (Annona muricata L.; An-
nonaceae) grown to make fruit concentrate or to be sold fresh.

The area in Porto Grande (0.6°N, 1.45°W) exhibits dense forest veg-
etation with numerous tree species including Protium species (Burs-
eraceae), Caryocar villosum (Aubl.) Pers. (Caryocaraceae), and Dipteryx 
odorata (Aubl.) Willd. (Fabaceae). The property covers approximatly 
100 ha, of which 30% is used for the cultivation of fruit trees, mainly 
hog plum (Spondias mombin L.; Anacardiaceae), araza (Eugenia stipi-
tata McVaugh; Myrtaceae), and soursop (A. muricata).

The area in Santana (0.03°S, 51.21°W) exhibits secondary forest 
vegetation with Eschweilera tenuifolia Miers (Lecythidaceae), Ficus 
pertusa L. f. (Moraceae), and Pourouma guianensis Aubl. (Urticaceae) 
as predominant species. The commercial orchard is approximately 20 
ha, and the main species are acerola (Malpighia emarginata DC; Mal-
pighiaceae), guava (Psidium guajava L.; Myrtaceae), and passionfruit 
(P. edulis).

As classified by Köppen, the climate type at the study sites is Am, 
characterized as hot and humid with a short dry season in the spring. 
Rainfall is distributed between 2 well-defined periods: a rainy season 
(Jan–Jul), which receives about 80% of all annual rainfall in the area, 
and a dry season (Aug–Dec). Temperatures are high throughout the 
year, with an annual average of 25 to 27 °C (low of 22 °C and high of 
34 °C) (IBGE 2010).

EXPERIMENTAL PROCEDURES

Samples were obtained from fruit crops and adjacent areas of na-
tive vegetation. Once a month from Jan to Dec 2012, fruits were col-
lected from various plant species either directly from the plant or by 
retrieving recently fallen fruit. Samples were transported in stackable 
plastic crates to the Entomology Laboratory at Embrapa Amapá, where 
the fruits were weighed on a digital scale. For preparation of the sam-
ples, the fruits were processed and individualized as per the sample 
size criterion established by Silva et al. (2011a): a) 15 units, for small 
fruits; b) 10 units, for medium-sized fruits; and c) 3 units, for large or 
elongated fruits. In each sample, each individual fruit was considered 
as 1 sub-sample.

The collected fruits were placed either individually in tubular, trans-
parent plastic vials (8 × 6 cm DH) with vented lids lined with organza or, 
in the case of large or elongated fruits, on rectangular plastic trays (33 
× 18 × 6 cm LWH) also covered with organza held in place by rubber 
bands. Both types of containers included a thin layer of sterilized sand 
as a substrate for pupation.

Every 3 d, the sand was examined, and tephritid puparia were 
removed with spatulas. The puparia were transferred to transparent 
plastic vials (8 cm diameter) with vented lids covered with organza and 
containing a thin layer of moistened vermiculite. The adult insects that 
emerged were killed, transferred to microcentrifuge tubes containing 
70% ethanol, and labeled for subsequent identification.

The insects obtained were identified according to Zucchi et al. 
(2011b) and Marinho et al. (2011). Wild plant species were identified 
with identification keys and by comparison with specimens available at 
the Herbário Amapaense, the herbarium at the Amapá State Institute 
for Scientific and Technological Research (Macapá, Amapá, Brazil).

The following infestation rates were calculated: 1) percentage of 
fruits infested = (number of fruits infested ÷ number of fruits collected) 
× 100; 2) number of puparia per fruit = number of puparia obtained ÷ 
number of infested fruits in the sample.

Results

During the sampling period, 412 fruit samples (4,554 fruits; 323.4 
kg) representing 78 plant species (51 native and 27 introduced) were 
obtained from 32 botanical families (Table 1). Infestation was observed 
in 107 (26.0%) collected samples, representing 20 plant species in 13 
botanical families (Tables 1 and 2). In total, 5,252 puparia were ob-
tained, from which emerged specimens of 11 species of Anastrepha 
and 5 species of parasitoids (4 Braconidae and 1 Figitidae species; both 
Hymenoptera). The species of Anastrepha obtained were: Anastrepha 
antunesi Lima, Anastrepha coronilli Carrejo & González, Anastrepha 
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distincta Greene, A. fraterculus, Anastrepha hastata Stone, Anastre-
pha leptozona Hendel, A. obliqua, Anastrepha pickeli Lima, Anastrepha 
serpentina (Wiedemann), A. striata, and A. zenildae (Table 2).

The plant families Anacardiaceae, Myrtaceae, and Sapotaceae con-
tained the greatest number of hosts of Anastrepha (3 species in each 
plant family). The plant families Annonaceae, Celastraceae, Euphor-
biaceae, Fabaceae, Malpighiaceae, Malvaceae, and Melastomataceae 
each contained 1 host species (Table 2).

The highest percentages of infested fruits were recorded in Inga edulis 
Mart. (Fabaceae) (100%), P. guajava (94.4%), and E. stipitata (92.7%). In I. 
edulis, a high infestation rate was also obtained, as high as 30.6 puparia 
per fruit (Table 2). No adults emerged from the puparia of Tephritidae that 
were obtained from fruits of Oenocarpus bacaba Mart. (Arecaceae) and 
Persea americana Mill. (Lauraceae) (Table 2), whereas only the parasitoid 
Opius bellus Gahan (Hymenoptera: Braconidae) emerged from the pupar-
ia ontained from Licania laxiflora Fritsch (Chrysobalanaceae).

The most abundant species of Anastrepha were A. striata (508), 
A. obliqua (376), and A. distincta (301). The great majority of speci-
mens of A. striata (98.2%) were from the infestation in P. guajava, but 
specimens were also obtained from Pouteria caimito (Ruiz & Pav.) Radlk. 
(Sapotaceae) and S. mombin (Table 2). Anastrepha obliqua was recorded 
in 7 hosts, predominately in E. stipitata (155) and S. mombin (121). 
Anastrepha distincta had the greatest incidence in I. edulis (184). An-
astrepha fraterculus occurred in 2 species of Anacardiaceae, 2 of Myrta-
ceae and 1 of Fabaceae, being predominant in P. guajava (21). 
Anastrepha serpentina occurred in 2 species of Sapotaceae. Anastrepha 
antunesi occurred only in S. mombin. The species A. coronilli, A. hastata, 
A. leptozona, A. pickeli, and A. zenildae occurred in only 1 host each.

The species A. antunesi, A. fraterculus, A. obliqua, and A. striata 
were recorded in the 3 municipalities studied. Anastrepha distincta 
and A. hastata in 2 municipalities, and the others in only 1 (Table 3).

The species of parasitoids obtained were: Asobara anastrephae 
(Muesebeck) (Hymenoptera: Braconidae), D. areolatus, O. bellus, 
Utetes anastrephae (Viereck) (Hymenoptera: Braconidae), and Aga-
naspis pelleranoi (Brèthes) (Hymenoptera: Figitidae) (Table 2). Opius 
bellus was the most abundant species; we recovered 101 individuals 
from Anastrepha infesting 4 host plant species. Doryctobracon areola-
tus also was obtained from 4 plant species, but in lower abundance (67 
specimens) than O. bellus.

Discussion

In this study, it was possible to characterize the host utilization 
by Anastrepha in areas with high diversity of fruit plants by means of 
broad sampling (78 plant species) on 3 fruit producing properties in the 
state of Amapá. Although the diversity of fruit plants available in the 
area was high, not all species were used as hosts (Table 1). According 
to Querino et al. (2010) and Hernández-Ortiz (1993), some species of 
fruit flies that occur in the Amazon have a high level of specificity in 
relation to hosts, with a strong preference for certain species or botani-
cal families.

The percentages of infested fruits obtained from I. edulis, P. gua-
java, and E. stipitata are striking because they are high. However, it 
is not possible to compare them with most other studies carried out 
in Amapá because earlier studies were performed with pooled fruit 

Table 3. Species of Anastrepha and their hosts in 3 municípalities in the state of Amapá, Brazil (Jan–Dec 2012).

Specie

Host Municípality

Family Species Mazagão Porto Grande Santana

Anastrepha antunesi Anacardiaceae Spondias mombin x x x
Anastrepha coronilli Melastomataceae Bellucia grossularioides x
Anastrepha distincta Annonaceae Annona muricataa x

Fabaceae Inga edulis x x
Myrtaceae Psidium guajava x

Anastrepha fraterculus Anacardiaceae Spondias mombin x
Anacardiaceae Spondias purpurea x
Fabaceae Inga edulis x
Myrtaceae Eugenia stipitata x
Myrtaceae Psidium guajava x x

Anastrepha hastata Celastraceae Cheiloclinium cognatum x x
Anastrepha leptozona Sapotaceae Manilkara zapotaa x
Anastrepha obliqua Anacardiaceae Spondias dulcis x

Anacardiaceae Spondias mombin x x x
Anacardiaceae Spondias purpurea x x
Malpighiaceae Malpighia emarginata x x
Malvaceae Quararibea guianensisa x
Myrtaceae Eugenia stipitata x
Myrtaceae Plinia cauliflora x
Myrtaceae Psidium guajava x

Anastrepha pickeli Euphorbiaceae Manihot esculenta x
Anastrepha serpentina Sapotaceae Manilkara zapota x

Sapotaceae Pouteria gardneria x
Anastrepha striata Anacardiaceae Spondias mombin x

Myrtaceae Psidium guajava x x
Sapotaceae Pouteria caimito x

Anastrepha zenildae Myrtaceae Psidium guajava x

aUnpublished association for Brazil (Anastrepha and host).
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samples, which prevents the estimation of the percentage of infested 
fruits. On the other hand, in relation to the number of puparia per 
fruit, the 3 species showed values ​​similar to those already reported in 
Amapá (Silva et al. 2011b).

All recorded Anastrepha species had already been reported from 
the state of Amapá (Deus & Adaime 2013). In the present study, all 
16 P. guajava samples collected were infested by A. striata (94.4% of 
the fruits). This close association of A. striata with P. guajava has been 
well documented in Amapá (Silva et al. 2011b) and elsewhere in the 
Brazilian Amazon (Silva et al. 2011c). It is a species widely distributed 
in Amapá, where 25 hosts (16 families) have already been registered 
(Silva et al. 2011b).

Anastrepha obliqua was obtained from 7 hosts, especially E. stipi-
tata (41.1% of specimens) and S. mombin (32.6% of specimens). This 
species was also recorded from 4 other hosts, among them Quararibea 
guianensis Aubl. (Malvaceae). Infestation of Q. guianensis by an Anas-
trepha species has not previously been recorded.

Anastrepha distincta was the predominate fly infesting I. edulis (99.3% 
of the specimens), its main host in Amapá (Silva et al. 2011b). The species 
was also reared from A. muricata, which is a new association for Brazil.

Anastrepha fraterculus was recorded in 5 hosts, with 55.3% of its 
specimens being from P. guajava. The species is widely distributed in 
Amapá, although the population density is low (Deus & Adaime 2013).

Anastrepha antunesi was obtained only from S. mombin, a species 
with which it is frequently associated (Deus & Adaime 2013). In gen-
eral, A. antunesi and A. obliqua are obtained from S. mombin fruits. 
Nascimento et al. (2015) collected 600 fruits of this plant and evalu-
ated them individually. The authors recorded infestation by fruit flies 
in 151 fruits (25.2%) and obtained 298 puparia (mean of 1.97 puparia 
per fruit, with a maximum of 8 puparia per fruit). The simultaneous 
occurrence of A. obliqua and A. antunesi was recorded in only 2 of the 
151 infested fruits (1.3%).

Anastrepha serpentina was obtained from fruits of Manilkara za-
pota (L.) P. Royen (Sapotaceae) and Pouteria gardneri (Mart. & Miq.) 
Baehni (Sapotaceae). The occurrence of A. serpentina in P. gardneri is 
not previosly reported for Brazil. It should be noted that A. serpentina 
has already been reported in Pouteria gardneriana (A. DC.) Radlk.( Sa-
potaceae) in the state of Goiás (Zucchi 2008), but that plant species 
does not occur in the Amazon region.

The species A. coronilli, A. hastata, A. pickeli, and A. zenildae were 
represented by a single specimen each, in hosts already reported to 
support them (Deus & Adaime 2013). However, A. leptozona was re-
corded here for the first time in M. zapota in Brazil.

The action of parasitoids on Anastrepha species was also recorded in 
this study. Of the 179 specimens obtained, 56.4% were O. bellus, 38.0% 
D. areolatus, 3.9% A. anastrephae, 1.1% A. pelleranoi, and 0.6% U. anas-
trephae (Table 2). Together, O. bellus and D. areolatus accounted for 94.4% 
of the total specimens obtained. Due to their abundance, they are the 
species with the greatest potential to control the population of fruit flies 
under the conditions in Amapá (Deus & Adaime 2013). Opius bellus and 
D. areolatus occurred in the 3 municipalities studied. The other species 
occurred only in Porto Grande (Table 2). We obtained 81.0% of the para-
sitoid specimens reported in this study from S. mombin. This plant plays an 
important role as a natural reservoir of the fruit fly parasitoid populations 
in Amapá, which deserves further study (Sousa et al. 2016).

Acknowledgments

We thank our colleagues who helped with field work (Carlos Alber-
to Moraes, Manoel Jonas de Jesus Viana, and Marcelo Luiz de Oliveira) 
and laboratory work (Maria do Socorro Miranda de Sousa, Luana dos 

Santos Pinheiro, Francisco Andrew Pacheco, Oziel Barroso Baía, Sarron 
Feliphe, and Jonh Carlo Reis). We are grateful to Conselho Nacional 
de Desenvolvimento Científico e Tecnológico (CNPq) for the Bolsa de 
Produtividade em Pesquisa (Productivity in Research Grant) awarded 
to R. Adaime. A. Leyva (USA) helped with English translation and edit-
ing of the manuscript.

References Cited

Adaime R, Sousa MSM, Pereira JF. 2016. Anastrepha species and their hosts in 
the Brazilian Amazon, http://anastrepha.cpafap.embrapa.br (updated 3 Oct 
2016; last accessed 29 Dec 2016).

Aluja M. 1994. Bionomics and management of Anastrepha. Annual Review of En-
tomology 39: 155–178.

Aluja M, Mangan RL. 2008. Fruit fly (Diptera: Tephritidae) host status determina-
tion: critical conceptual, methodological, and regulatory considerations. An-
nual Review of Entomology 53: 473–502.

Aluja M, Ordano M, Guillén L, Rull J. 2012. Understanding long-term fruit fly (Dip-
tera: Tephritidae) population dynamics: implications for areawide manage-
ment. Journal of Economic Entomology 105: 823–836.

Bittencourt MAL, Santos OO, Brito EA, Araújo EL, Marinho CF. 2012. Parasitóides 
(Braconidae) associados à Anastrepha (Tephritidae) em frutos hospedeiros 
do Litoral Sul da Bahia. Revista Ciência Agronômica 43: 811–815. [In Por-
tuguese]

Carvalho RS, Nascimento AS, Matrangolo WJR. 2000. Controle biológico, pp. 
113–117 In Malavasi A, Zucchi RA [eds.], Moscas-das-frutas de Importância 
Econômica no Brasil. Conhecimento Básico e Aplicado. Holos, Ribeirão Preto, 
São Paulo, Brazil. [In Portuguese]

Carvalho RS, Soares Filho WS, Ritzinger R. 2010. Umbu-cajá como repositório 
natural de parasitoide nativo de moscas-das-frutas. Pesquisa Agropecuária 
Brasileira 45: 1222–1225. [In Portuguese]

Deus EG, Adaime R. 2013. Dez anos de pesquisas sobre moscas-das-frutas (Dip-
tera: Tephritidae) no estado do Amapá: avanços obtidos e desafios futuros. 
Biota Amazônia 3: 157–168. [In Portuguese]

Dutra VS, Ronchi-Teles B, Garcia MVB, Adaime R, Silva JG. 2013. Native hosts and 
parasitoids associated with Anastrepha fractura and other Anastrepha spe-
cies (Diptera: Tephritidae) in the Brazilian Amazon. Florida Entomologist 96: 
270–273.

Duyck P-F, David P, Quilici S. 2004. A review of relationships between interspecific 
competition and invasions in fruit flies (Diptera: Tephritidae). Ecological Ento-
mology 29: 511–520.

Hafsi A, Facon B, Ravigné V, Chiroleu F, Quilici S, Chermiti B, Duyck P-F. 2016. Host 
plant range of a fruit fly community (Diptera: Tephritidae): Does fruit composi-
tion influence larval performance? BMC Ecology 16:40

Hernández-Ortiz V. 1993. Taxonomy, distribution, and natural host plants of An-
astrepha fruit flies in Mexico, pp. 31–34 In Aluja M, Liedo P [eds.], Fruit Flies: 
Biology and Management. International Symposium on fruit flies of economic 
importance, 1990, Antigua, Guatemala. Springer-Verlag, New York, New York.

IBGE. 2010. Produto. Mapas de climas do Brasil. Updated in 2010, http://www.
ibge.gov.br/home/geociencias/default_prod.shtm#MAPAS (last accessed 11 
Dec 2013). [In Portuguese]

Jesus-Barros CR, Adaime R, Oliveira MN, Silva WR, Costa-Neto SV, Souza-Filho MF. 
2012. Anastrepha (Diptera: Tephritidae) species, their hosts and parasitoids 
(Hymenoptera: Braconidae) in five municipalities of the state of Amapá, Bra-
zil. Florida Entomologist 95: 694–705.

Leal MR, Souza SAS, Aguiar-Menezes EL, Lima Filho M, Menezes EB. 2009. Diversi-
dade de moscas-das-frutas, suas plantas hospedeiras e seus parasitóides nas 
regiões Norte e Noroeste do Estado do Rio de Janeiro, Brasil. Ciência Rural 39: 
627–634. [In Portuguese]

Lemos LJU, Souza-Filho MF, Uramoto K, Lopes GN, Zucchi RA. 2015. Espécies de 
Anastrepha (Diptera: Tephritidae) em pomares de goiaba: diversidade, flutua-
ção populacional e fenologia do hospedeiro. Arquivos do Instituto Biológico 
82: 1–5. [In Portuguese]

Malavasi A. 2009. Biologia, ciclo de vida, relação com o hospedeiro, espécies 
importantes e biogeografia de tefritideos, pp. 1–15 In Malavasi A, Virgínio 
J [eds.], Biologia, Monitoramento e Controle de Moscas-das-frutas: V Curso 
Internacional de Capacitação em Moscas-das-frutas, 21 a 29 de outubro de 
2009. Biofábrica Moscamed Brasil, Juazeiro, Bahia, Brazil. [In Portuguese]

Marinho CF, Silva RA, Zucchi RA. 2011. Chave de identificação de Braconidae (Aly-
siinae e Opiinae) parasitoides de larvas frugívoras na região Amazônica, pp. 
91–101 In Silva RA, Lemos WP, Zucchi RA [eds.], Moscas-das-frutas na Amazô-
nia Brasileira: Diversidade, Hospedeiros e Inimigos Naturais. Embrapa 
Amapá, Macapá, Amapá, Brazil. [In Portuguese]

Downloaded From: https://complete.bioone.org/journals/Florida-Entomologist on 19 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



410	 2017 — Florida Entomologist — Volume 100, No. 2

Nascimento DB, Adaime R, Cunha AC, Silva JG. 2015. Influência dos parâmetros 
biométricos de frutos de Spondias mombin L. sobre os índices de infestação 
por Anastrepha spp. (Diptera: Tephritidae) e parasitismo. Biota Amazônia 5: 
83–87. [In Portuguese]

Ovruski S, Aluja M, Sivinski J, Wharton R. 2000. Hymenopteran parasitoids on 
fruit-infesting Tephritidae (Diptera) in Latin America and the southern Unit-
ed States: diversity, distribution, taxonomic status and their use in fruit fly 
biological control. Integrated Pest Management Reviews 5: 81–107.

Querino RB, Costa SGM, Ronchi-Teles B, Strikis P, Zucchi RA. 2010. Interação de 
larvas frugívoras (Diptera, Tephritidae e Lonchaeidae) e seus hospedeiros na 
Reserva Florestal Adolpho Ducke, Manaus, Amazonas, Brasil. Teresina: Embra-
pa Meio-Norte (Boletim de Pesquisa e Desenvolvimento, 88). [In Portuguese]

Silva NM, Ronchi-Teles B. 2000. Amapá, Amazonas, Pará, Rondônia e Ror-
aima, pp. 203–209 In Malavasi A, Zucchi RA [eds.], Moscas-das-frutas de 
Importância Econômica no Brasil. Conhecimento Básico e Aplicado. Holos, 
Ribeirão Preto, São Paulo, Brazil. [In Portuguese]

Silva RA, Deus EG, Raga A, Pereira JDB, Souza-Filho MF, Costa Neto SV. 2011a. 
Monitoramento de moscas-das-frutas na Amazônia: amostragem de frutos 
e uso de armadilhas, pp. 33–47 In Silva RA, Lemos WP, Zucchi RA [eds.], 
Moscas-das-frutas na Amazônia Brasileira: Diversidade, Hospedeiros e In-
imigos Naturais. Embrapa Amapá, Macapá, Amapá, Brazil. [In Portuguese]

Silva RA, Deus EG, Pereira JDB, Jesus CR, Souza-Filho MF, Zucchi RA. 2011b. 
Conhecimento sobre moscas-das-frutas no Estado do Amapá, pp. 223–236 
In Silva RA, Lemos WP, Zucchi RA [eds.], Moscas-das-frutas na Amazônia 
Brasileira: Diversidade, Hospedeiros e Inimigos Naturais. Embrapa Amapá, 
Macapá, Amapá, Brazil. [In Portuguese]

Silva RA, Lemos WP, Zucchi RA [eds.]. 2011c. Moscas-das-frutas na Amazônia 
Brasileira: Diversidade, Hospedeiros e Inimigos Naturais. Embrapa Amapá, 
Macapá, Amapá, Brazil. [In Portuguese]

Sousa MSM, Jesus-Barros CR, Yokomizo GK, Lima AL, Adaime R. 2016. Ocor-
rência de moscas-das-frutas e parasitoides em Spondias mombin L. em três 
municípios do estado do Amapá, Brasil. Biota Amazônia 6: 50–55. [In Por-
tuguese]

Uchôa MA, Nicácio JN. 2010. New records of Neotropical fruit flies (Tephriti-
dae), lance flies (Lonchaeidae) (Diptera: Tephritoidea), and their host plants 
in the south Pantanal and adjacent areas, Brazil. Annals of the Entomologi-
cal Society of America 103: 723–733.

Uramoto K, Zucchi RA. 2009. Taxonomia de espécies de Anastrepha (Diptera, 
Tephritidae), pp. 7–11 In Malavasi A, Virgínio J [eds.], Biologia, Monito-
ramento e Controle de Moscas-das-frutas: V Curso Internacional de Ca-
pacitação em Moscas-das-frutas, 21 a 29 de outubro de 2009. Biofábrica 
Moscamed Brasil, Juazeiro, Bahia, Brazil. [In Portuguese]

Uramoto K, Martins DS, Zucchi RA. 2008. Fruit flies (Diptera, Tephritidae) and 
their associations with native host plants in a remnant area of the highly 
endangered Atlantic rain forest in the state of Espírito Santo, Brazil. Bulletin 
of Entomological Research 98: 457–466.

Zucchi RA. 2008. Fruit flies in Brazil: Anastrepha species their host plants and 
parasitoids, www.lea.esalq.usp.br/anastrepha/ (updated 10 Nov 2015; last 
accessed 20 May 2016).

Zucchi RA, Silva RA, Deus EG. 2011a. Espécies de Anastrepha e seus hospedeiros 
na Amazônia brasileira, pp. 53–70 In Silva RA, Lemos WP, Zucchi RA [eds.], 
Moscas-das-frutas na Amazônia Brasileira: Diversidade, Hospedeiros e In-
imigos Naturais. Embrapa Amapá, Macapá, Amapá, Brazil. [In Portuguese]

Zucchi RA, Uramoto K, Souza-Filho MF. 2011b. Chave ilustrada para as espé-
cies de Anastrepha da região Amazônica, pp. 71–90 In Silva RA, Lemos WP, 
Zucchi RA [eds.], Moscas-das-frutas na Amazônia Brasileira: Diversidade, 
Hospedeiros e Inimigos Naturais. Embrapa Amapá, Macapá, Amapá, Brazil. 
[In Portuguese]

Downloaded From: https://complete.bioone.org/journals/Florida-Entomologist on 19 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use


