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Occurrence of fruit flies in coffee varieties in the State
of Sao Paulo, Brazil

A. RAGA, D. A. bE OLIVEIRA PRESTES, M. F. Souza FiLHo, M. E. Saro, R. C. SiLoto,

R. A. ZuccHi

A field survey was conducted from March 1998 to July 2000 to identify the Tephri-
toidea species and fruit fly parasitoids associated with coffee (Coffea spp.) in different
areas of the State of Sao Paulo. More than 124,000 berries (159.0 kg; 106 samples) were
collected from twelve coffee varieties and hybrids. About 19,450 puparia and 13,501
adults of Tephritoidea were recovered. An average infestation of 0.075 puparium of
Tephritoidea per fruit and 58.8 puparia/kg of fruit were estimated from the total sam-
ples. The percentage of samples infested by Tephritidae was higher than 92%. Anas-
trepha and Ceratitis capitata adults were obtained from 67% and 71% of the samples,
respectively. About 89.2% of adults were Tephritidae and 10.8% were Lonchaeidae.
Above 70% of Tephritidae adults corresponded to C. capitata. From 1,677 Anastrepha
females only A. frarerculus was found. Four species of Braconidae parasitoids were re-
covered: Doryctobracon areolatus, D. brasiliensis, Utetes anastrephae and Opius sp.

Eucoilinae specimens were also recorded.

A.RAGA, D. A. DE OLIVEIRA PRESTES, M. F. Souza FiLHO, M. E. Sato, R.CAssIo SI-
Loro: Instituto Biolégico, P.O. Box 70, 13001-970, Campinas, SP, Brazil.
R. A. ZuccHrt: University of Sdo Paulo, P.O. Box 09, 13418-900, Piracicaba, SP,

Brazil.

Key words: Insect, fruit fly, Ceratitis capitata, Anastrepha fraterculus, Braconidae.

INTRODUCTION

Among 195 Anastrepha species 94 are re-
gistered in Brazil besides Ceratitis capitata
(ZuccHi, 2000) which was found in 1901 in-
festing peaches in the state of Sdo Paulo
(LIMA, 1926). Anastrepha fraterculus is the
most important fruit fly species of the eco-
nomic importance in Brazil where it is wi-
dely spread and infests 67 commercial and
non commercial hosts (ZuccHi, 2000).

Because of the favorable climate and sui-
table hosts all year long, large quantities of
insecticides are required for the control of

fruit flies in commercial fruit crops in the
state of Sdo Paulo. The insecticides are ap-
plied by covering spray (guava, mango, pe-
ach, plum, nectarine, persimmon) or toxic
bait (citrus). According to ORLANDO & SAM-
PAIO (1973), in that region, midseason and
late sweet orange varieties are more suscep-
tible to fruit fly infestation because high po-
pulations are detected during coffee berry
maturation. Only C. capitata (medfly), A.
fraterculus (south american fruit fly) and
Anastrepha sororcula had been reported in
Brazil infesting coffee (Lima, 1926, Souza
etal., 1975, MALAvASI et al., 1980).
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Coffee is considered a primary host of
medfly (FONSECA & AUTUORI, 1936; Cucu-
LIZA & TORRES, 1975; SAMPERIO, 1976; LI-
QUIDO et al., 1990; KoLBE & ESKAFI, 1990;
MALACRIDA et al., 1992) and it may be na-
med as the most important host in brazilian
rural areas. Puzzi & ORLANDO (1965) obser-
ved in different coffee varieties available
mature berries during ten sucessive months
per year. Just one cover spray of insecticide
is generally made for controlling the leafmi-
ner Perileucoptera coffeella during coffee
maturation period in Brazil. Thus high infes-
tation rates, such as 0.5 puparium of Tephri-
tidae per berry in average may be easily
achieved in the state of Sdo Paulo (RAGA et
al., 1996).

After coffee harvesting, tephritid adults
migrate to orange orchards in order to ac-
quire food and shelter. In terms of growing
areas, Sdo Paulo presents approximately
253.000 ha of the coffee plantations (Luiz
Moricochi, personal information) and
855.195 ha of the orange production (IBGE,
2001). Thus, studies on ecology of fruit flies
in coffee plants are essential to establish
strategies for controlling tephritids in fruit
crops, including sweet oranges.

MATERIAL AND METHODS

During the period from March 1998 to
July 2000, 106 samples of twelve coffee va-
rieties and hybrids (see Table 1) were collec-
ted from 26 Sdo Paulo municipalities. A to-
tal of 124,000 ripe coffee berries (159.0 kg)
were picked at random in the field. Samples
were obtained from unsprayed trees and
brought to the Laboratory of Economic En-
tomology of Instituto Bioldgico, located in
Campinas County, State of Sdo Paulo, Bra-
zil. Berries were counted, weighed and pla-
ced into fruit-holding boxes containing sand

on the bottom and covered with a piece of -

cotton cloth on the top. About 15-20 days la-
ter, the sand in boxes was sieved and puparia
were transferred to a glass cage (6,000 cc)
with a little amount of dry sand on the bot-

ton. The puparia were kept in the glass cage,
at 25 + 2°C and 70 + 10% of relative humi-
dity for 25 days to allow the maximum
emergence rate. After the emergence, adults
were fed with a mixture of sugar/yeast ex-
tract (3:1) and water. Identification of Anas-
trepha specimens were based on STONE
(1942), STEYSKAL (1977) and ZuccHi (1978).
Braconids were identified according to LEO-
NEL Jr. et al., (1995) and eucoilins were
identified by MSc Jorge Anderson Gui-
maraes.

RESULTS AND DISCUSSION

Data summaries are presented on Table 1.
In our study positive infestation of Tephriti-
dae were obtained from March to August. It
was recovered 19,450 puparia and 13,501
adults of Tephritoidea. An average infesta-
tion of 0.075 puparium of Tephritoidea per
berry and 58.8 puparia per kg of berries
were estimated from the total samples. ‘Ca-
tuai Vermelho’ (red ripe berry), ‘Catuai
Amarelo’ (yellow ripe fruit) and “Mundo
Novo’ (red ripe berry) were the most infes-
ted varieties in the present work. Those three
varieties represent 85% of planted area in
the state of Sao Paulo.

The highest values of puparia per kg of
berries was obtained for a ‘Catuai Amarelo’
sample of late harvest in dry period (august
1999) when suitable hosts for oviposition
were rare. Based on puparia per kg of be-
rries, a ‘Mundo Novo’ sample showed the
highest value (876.7). Although few fruits
were sampled, no puparia were recovered
from ‘Robusta’ (C. canephora) and ‘Moka’
(peaberries).

The percentage of samples infested by
Tephritidae was higher than 92%. Anas-
trepha and Ceratitis capitata adults were ob-
tained from 67% and 71% of the samples,
respectively. During 1949-1985 in Hawai,
64.5% of coffee samples were infested by
medfly (LIQUIDO et al., 1990).

In the present study 89.2% of adults were
Tephritidae and 10.8% were Lonchaeidae
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[. C. capitata Bl Anastrepha B Lonchacidae |

Fig. 1.—Comparative frequency of fruit fly diversity in
coffee varieties in the state of Sdo Paulo, during
1998/2000.

(probably Neosilba spp. and Lonchaea sp.).
Above 70% of Tephritidae adults correspon-
ded to C. capitata (Fig. 1). From 1,677 Anas-
trepha females only A. fraterculus were found.

Medfly and South American fruit fly infest
both the exotic and native plants in Brazil.
From seven varieties observed during
1994 in the State of Sdo Paulo 83.0% of
adults were Tephritidae, from which 91.1%
corresponded to medfly (RAGA et al., 1996).
The importance of coffee for medfly coloni-
zation has also been emphasized in many
countries (ABASA, 1973; CucuLiza & To-
RRES, 1975; JIRON & HEDSTRON, 1988; HA-
RRIS & CAREY, 1989; HARRIS E LEE, 1989;
VARGAS et al., 1995). Moreover, some aut-
hors have observed losses on quality of cof-
fee liquor from berries infested by medfly
larva (G1BSON, 1970; CIVIDANES et al., 1993).
Considering all the period of the present
study, in March only 18.04% of tephritids
were Anastrepha while in June (autumn-
winter) this genus achieved 38.11% (Fig. 2).
According to Souza FILHO et al. (2000), in
June only tropical almonds (Terminalia ca-
tappa), citrus and loquat are available hosts
for fruit flies in the State of Sdo Paulo. Du-
ring the beginning of the winter few speci-
mens of A. fraterculus are captured into
McPhail traps installed in the commercial
fruit crops. Large quantities of medfy adults

100% ' % i -.- - -- - - - - ]
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60% | 3 L .- |
40% -- .- |
20% |
0% ] 4 4
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Fig. 2.—Comparative monthly frequency of Tephritidae diversity in coffee varieties in the state of Sao Paulo, during
1998/2000.
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Fig. 3.—Comparative frequency of parasitoid complex
in coffee varieties in the state of Sao Paulo, during
1998/2000.

migrate from coffee plantations to the or-
chards on frutification stage at the end of the
winter.

Doryctobracon areolatus (Szépligeti), D.
brasiliensis (Szépligeti), Utetes anastrephae
(Viereck) and Opius sp. were the Braconidae
parasitoids emerged from the coffee samples
collected in the State of Sio Paulo (Fig. 3).
The Eucoilinae Aganaspis pelleranoi (Brét-
hes) was registered in ‘Catuai Vermelho’,

RESUMEN

‘Catuai Amarelo’, ‘Mundo Novo’, and ‘Icatu
Vermelho’.

In Brazil, D. areolatus is related to 10
Anastrepha species and medfly whereas D.
brasiliensis has only 3 Anastrepha species re-
ported as host (LEONEL JR. et al., 1995;
AGUIAR-MENEZES & MENEZES, 1997; CANAL
& ZuccHi, 2000). In Brazil, D. areolatus and
U. anastrephae are registered in C. arabica
(LEONEL Jr. et al., 1995). Eucoilids are solitary
endoparasitoids that oviposit in the larval
stage of cyclorraphous Diptera and emerge as
adult from the host puparium. Aganaspis spe-
cies are the only eucoilids utilized in fruit fly
biological control programs. Medfly, south
american fruit fly and Neosilba are known
hosts of A. pelleranoi (WHARTON et al., 1998).
In Brazil, A. pelleranoi is reported for Anas-
trepha sp. in coffee (GUIMARAES et al., 1999).
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RAGA A., D. A. DE OLIVEIRA PRESTES, M. F. Souza FiLHO, M. E. Saro, R. C. SI-

LOTO, R.A ZuccHL. Bol. San. Veg. Plagas, 28: 519-524,

Se ha hecho un estudio de campo, en la provincia de Sao Paulo, Brazil, en el pe-
riodo de Marzo/98 a Julio/00 con la finalidad de identificar las especies de Tephritoidea
y parasitoides asociados con frutos de café (Coffea spp.). Mds de 124.000 cerezas
(159,0 Kg; 106 muestras) relativas a una docena de materiales genéticos, entre varieda-
des e hibridos, fueron recogidas. De las muestras se ha obtenido un total de 19.450 pu-
parios y 13.501 adultos de Tephritoidea. Las infestaciones medias de 0,075 puparios de
Tephritoidea por fruto y de 58,8 puparios por quilo de fruto fueron calculados en el total
de las muestras. E] porcentaje de muestras infestadas por Tephritoidea fue mayor
de 92%. De las muestras se obtuvieron adultos de Anastrepha y Ceratitis capira-
taenun 67%Yy 71%, respectivamente. De los adultos emergidos de las muestras, un 89,2%
fueron de Tephritoidea y 10,8% de Lonchaeidade. Ms del 70% de los adultos de Teph-
ritoidea correspondieron a C. capitata. De las 1.667 hembras de Anastrepha, solamente
se encontr6 A. fraterculus. Se recuperaron cuatro especies de Braconidade: Dorycrobra-
con areolatus, D. brasiliensis, Utetes anastrephae y Opius sp.. También se registraron

especimenes de Eucolinae.

Palabras clave: Insecto, moscas de la fruta, Ceratitis capitata, Anastrepha frater-

culus, Braconidae,



524 A.RAGA, D. A. DE OLIVEIRA, M. F. SOUZA, M. E. SATO, R. C. SILOTO, R. A. ZUCCHI

REFERENCES

ABasa R.O. 1973. Observations on the seasonal emer-
gence of fruit flies on a Kenya coffee estate and stu-
dies of the pest status of Ceratitis capitata Wied. in
coffee. East African Agric. For. J., 39(2): 144-148.

AGUIAR-MENEZES E. & MENEZES E.B. 1997. Natural oc-
currence of parasitoids of Anastrepha spp. Schiner,
1868 (Diptera: Tephritidae) in different host plants,
in Itaguai (RJ), Brazil. Biol. Control, 8: 1-6.

CaNAL N.A. & ZuccHt R.A. 2000. Parasitéides - Braco-
nidae. In A. Malavasi and R.A. Zucchi [eds.]. Mos-
cas-das-frutas de Importancia Econdmica no Brasil —
conhecimento bésico e aplicado. Editora Holos, Ri-
beirdo Preto, Brazil. 119-126 pp.

CiviDaNES FJ., NakaNo O., MELo O. 1993. Avaliagio
da qualidade de frutos de café atacados por Ceratitis
capitata (Wiedemann, 1824) (Diptera: Tephritidae).
Sci. Agric., 50(2): 220-225.

CucuLiza M. & Torres E. 1975. “Moscas de la fruta”
en las principales plantas hospederas del Valle de
Huanuco. Rev. Per. Entomol., 18(1): 76-79.

FoNsEca J.P. & AUTUORI M. 1936. Bicho dos frutos.
Bioldgico, 2(10): 351-359.

GIBSON A. 1970. Fruit fly damage in Kenya coffee and its
possible effect on quality. Kenya Coff., 35: 260-266.
GUIMARAES J.A,, ZuccHt R.A,, D1az N.B., Souza FILHO

M.F., FERNANDES M.A.U. 1999. Espécies de Eucoili-
nae (Hymenoptera: Cynipoidea: Figitidae) parasit6i-
des de larvas frugivoras (Diptera: Tephritidae e Lon-
chaeidae) no Brasil. An. Soc. Entomol. Brasil, 28(2):

263-273.

Harris EJ. & CARey J.R. 1989. Laboratory studies of
the mediterranean fruit fly (Diptera: Tephritidae) in
coffee. Environ. Entomol., 18(1): 103-110.

HARRIS E.J. & LEE C.Y. 1989. Development of Ceratitis
capitata (Diptera: Tephritidae) in coffee in wet and
dry habitats. Environ. Entomol., 18(6): 1042-1049.

IBGE - Instituto Brasileiro de Geografia e Estatistica.
Levantamento sistematico da produgao agricola.
2001. http://'www.ibge.gov.br/ibge/estitistica/indica-
dores/agropecuaria/lspa/ default.shtm. Sept.2001.

JirON L.F. & HEDSTRON 1. 1988. Occurrence of fruit
flies of the genera Anastrepha and Ceratitis capitata
(Diptera: Tephritidae), and their host plant availabi-
lity in Costa Rica. Fla. Entomol., 71(1): 62-73.

KoLee M.E. & Eskart EM. 1989. Method to rank host
plants infested with mediterranean fruit fly, Ceratitis
capitata in multiple host situation in Guatemala. Flo-
rida Entomol., 72(4): 708-711.

LEONEL JR. EL., ZuccHi R.A., WHARTON R A, 1995.
Distribution and tephritid hosts (Diptera) of braconid
parasitoids (Hymenoptera) in Brazil. Int. J. Pest Ma-
nag., 41(4): 208-213.

LmMa A. pa C. 1926. Sobre as moscas das frutas que vi-
vem no Brasil. Chdc. Quint., 34(1): 21-23.

Liguipo N.J., CUNNINGHAM R.T., NAKAGAWA S. 1990.
Host plants of mediterranean fruit fly (Diptera: Teph-
ritidae) on the island of Hawaii (1949-1985 Survey).
J. Econ. Entomol., 83(5): 1863-1878.

MALACRIDA A.R., GUGLIELMINO C.R., GASPERI F.,, Ba-
RUFFI L., MiLaNI R. 1992. Spatial and temporal diffe-

rentiation in colonizing populations of Ceratitis capi-
tata. Heredity, 69: 101-11.

MaLavast A., MORGANTE 1.S., ZuccHi R.A. 1980. Bio-
logia de “moscas-das-frutas” (Diptera: Tephritidae).
I. Lista de hospedeiros e ocorréncia. Rev. Brasil.
Biol., 40(1): 9-16.

ORLANDO A. & SAMPAIO, A.S. 1973. “Moscas das fru-
tas”. Bioldgico 39(6): 143-150.

Puzzi, D. & ORLANDO A. 1965. Estudos sobre a ecolo-
gia das “moscas das frutas” (Trypetidae) no Estado
de Sdo Paulo, visando o controle racional da praga.
Arq. Inst. Biol., 32 (1): 7-20.

RAGA A., Souza FiLHO M.F., ARTHUR V., MARTINS
A.L.M. 1996. Avaliagdo da infestagdo de moscas-
das-frutas em variedades de café (Coffea spp). Arg.
Inst. Biol., 63(2): 59-63.

SAMPERIO J.G. 1976. La mosca Del Mediterraneo, Cerati-
tis capitata (Wied.) y los factores ecologicos que favo-
recerian su establecimiento y propagacion en Mexico.
Secretaria de Agricultura y Ganaderia. Mexico. 233 pp.

Souza HM.L. DE, PavaN O.H., DEL VEccHIO M.C. DEL,
ConTi E. DE, ARRUDA V.L.V. 1975. Moscas de frutas
em café Mundo Novo (Coﬁea arabica) e em Citrus
calamundin. In: REUNIAO ANUAL DA SOCIE-
DADE BRASILEIRA PARA O PROGRESSO DA
CIENCIA, 17, 1975. Belo Horizonte. Abstract. Ciénc.
Cult., 27(7 suppl.): 368.

Souza FiLHO M.F,, RaGaA A, ZuccHl R.A. 2000. Mos-
cas-das-frutas nos estados brasileiros: Sdo Paulo. In
A. Malavasi and R.A. Zucchi [eds.]. Moscas-das-fru-
tas de Importancia Econdmica no Brasil — conheci-
mento bdsico e aplicado. Editora Holos, Ribeirao
Preto, Brazil. 277-283pp.

STEYSKAL G. 1977. Pictorial key to species of the genus
Anastrepha (Dip., Tephritidae). Washington, D.C.
Entomological Society of Washington. 35 pp.

STONE A. 1942. The fruit flies of the genus Anastrepha.
USDA Miscellaneous Publication 439.

VARGAS R.I., WALSH W.A., NisHIDA T. 1995. Coloniza-
tion of newly planted coffee fields: dominance of me-
diterranean fruit fly over oriental fruit fly (Diptera:
Tephritidae). J. Econ. Entomol., 88(3): 620-627.

WHARTON R.A., Ovruskl S. M., GiLsTrAP F. E. 1998.
Neotropical Eucoilidae (Cynipoidea) associated with
fruit-infesting Tephritidae, with new records from Ar-
gentina, Bolivia and Costa Rica. J. Hym. Res., 7(1):
102-115.

ZuccHi R. A. 1978. Taxonomia das espécies de Anas-
trepha Schiner, 1868 (Diptera, Tephritidae) assinala-
das no Brasil. Escola Superior de Agricultura “Luiz
de Queiroz”, University of Sdo Paulo, Piracicaba,
Thesis. 105p.

ZuccHi R.A. 2000. Espécies de Anastrepha, sinonimias,
plantas hospedeiras e parasitdides. In A. Malavasi and
R.A. Zucchi [eds.]. Moscas-das-frutas de Importancia
Econdmica no Brasil — conhecimento bésico e apli-
cado. Editora Holos, Ribeirdo Preto, Brazil. 41-48pp.

(Recepcidn: 4 febrero 2002)
(Aceptacién: 10 julio 2002)





