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SCIENTIFIC NOTE

First Record of Phorid Parasitoids (Diptera: Phoridae) of the Leaf-Cutting
Ant Atta bisphaericad-orel (Hymenoptera: Formicidae)
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Primeiro Registro de Forideos Parasitéides (Diptera: Phoridae) da/Staibésphaerica-orel
(Hymenoptera: Formicidae)

RESUMO - Moscas da familia Phoridae parasitam varias espécies de formigas, inclusive diversas
sallvas Atta spp.). Nesta nota sdo relatados ataques de trés espécies de fiideussiCcarius
grandicornisBorgmeier Apocephalus attophiluBorgmeier eNeodohrniphora bragancasrown)

contra operérias datta bisphaerica-orelem uma area de pastagem localizada em Vigosa, Minas
Gerais. As duas primeiras espécies ja sdo conhecidas como parasitdides de outras sallvas, mas
bragancaifoi recentemente descrita e encontrada somente ao redor de nidhaisphaericaCada

uma dessas espécies de forideos seleciona operarias que realizam diferentes tarefas e oviposita em
partes especificas do corpo do hospedeiro.

PALAVRAS-CHAVE: Parasitismo, comportamento de oviposi¢do

ABSTRACT - Phoridae flies parasitize several ant species, including Atgaleaf-cutting ants. In

this note, the attacks of three coexisting phorid spdbéigsmosicarius grandicorniBorgmeier,
Apocephalus attophiluBorgmeierandNeodorhniphora bragancarown) againsitta bisphaerica

Forel workers in a pasture located in Vigosa County, Minas Gerais State, Brazil, are reported. The first
two species of phorids are known to parasitize other leaf-cutting\atisagancajhowever, has been

found only around\. bisphaericanests. Each of these phorid species selects ants engaged in different
tasks and oviposits in specific sites of the ant body.

KEY WORDS: Parasitism, oviposition behavior

The leaf-cutting anAtta bisphaericaForel is a grass their activity. At each visit, trails and foraging areas were
specialist (Fowleet al. 1989) and an increasingly importantinspected for approximately 2h while ants were active during
pest of pasture and sugarcane in Brazil (Della Lucia 199%te afternoon, and phorid presence and oviposition behavior
Despite the relevance Af bisphaericaits ecology is poorly were recorded. Three phorid species were found:
understood. Othehtta species are hosts of several phorid\pocephalus attophiluBorgmeier,Myrmosicarius
(Diptera) parasitoids (Borgmeier 1928, 1931; Feener grandicornis Borgmeier andNeodohrniphora bragancai
Moss 1990; Disney 1994, 1996), but there are no recorBsown. The first species is a parasitoidAdta cephalotes
of phorid species attackiny bisphaericdB.V. Brown and (L.), Atta colombicaGuérin,Atta laevigata(F. Smith) and
H. Disney, personal communication). The purpose of thistta sexdengL.) (Borgmeier 1928, 1931; Feener & Moss
research was to find phorid parasitoids associatedAvith 1990) whileM. grandicornisparasitize#\. sexdengFeener
bisphaericaand to determine their biological and behaviorak Moss 1990) andA. laevigata(M. Braganca, personal
characteristics. observation)N. bragancahowever, is a recently described

In July 1999, three field trips were made to a pastuspecies (Brown 2001) that has been reared fAam
containing severah. bisphaericaadult nests (at least three-bisphaericaby the senior author. Voucher specimens of the
year old) in Vicosa County, Minas Gerais State, Brazil. Tripthree species of phoris were deposited at the Museum of
were made after 3:00 PM, when foraging ants have begkntomology at the Universidade Federal de Vigosa.
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The oviposition behavior oA. attophilusagainstA. fact,A. attophilusM. grandicornisandN. bragancacoexist
bisphaericais similar to that described fér laevigataErthal  in the same place (also location) and attack the same host,
& Tonhasca 2000): a fly walks rapidly among ants in thbut apparently select workers at different sites (foraging area
foraging area, selecting individuals that are cutting ther along foraging trails) and target particular body parts during
vegetation. The fly lands on the mandible that anchors tleiposition.
ant’s head during the cutting process, and lays its egg inside
the ant’'s mouthM. grandicornisandN. bragancaattackA. Acknowledgments
bisphaericaworkers walking along foraging trails near the
entrance of the nests holes. Oviposition behaviolof The authors are grateful to Edenilson C. Ronqueti, Carlos
grandicornisagainstA. bisphaericds similar to that found A. Lima and Deborah Coracini for helping in the field and
for A. sexdeng§Tonhascat al.2001). The fly hovers above laboratory. Thanks are also extended to Brian V. Brown
the target ant before landing on it and inserting an egg in tfi¢atural History Museum of Los Angeles County) for
side of the host's head. As fb. bragancaij it pursuesA. identifying the phorids. M. Braganga, A. Tonhasca and T.
bisphaericaand apparently swiftly inserts its ovipositor inDella Lucia were financially supported by the Fundacéo de
the host’'s anus, similarly to what was observed fohmparo a Pesquisa do Estado do Rio de Janeiro (FAPERJ),
Neodorhniphoraerthali Brown, which parasitize#\. International Foundation for Science, and Conselho Nacional
laevigata(Bragancat al.2002). These oviposition patternsde Pesquisa e Desenvolvimento Tecnoldgico (CNPQ),
were determined during at least 15 individual observationsespectively.

BecauseN. bragancaiwas the most abundant phorid
species in the field and because its biology was unknown, Literature Cited
some additional observations were made in the laboratory.

In early August 1999, 12 femdle bragancaivere collected Borgmeier, T. 1928 Nota previa sobre alguns phorideos que
in the field along with 150 randomly selectedbisphaerica parasitam formigas cortadeiras dos génektia e
workers. Three groups of 50 ants and four phorids were AcromyrmexBol. Biol. 14: 119-126.

released in an acrylic observation chamber (100 cm long x

45 cm wide x 40 cm high) where they remained for 4iBorgmeier, T.1931.Sobre alguns phorideos que parasitam
Afterwards groups of five workers were placed in petri asalva e outras formigas cortadeiras (Diptera: Phoridae).
dishes, which were then taken to environmental chambers Arch. Inst. Biol. 4: 209-228.

(26.5 £ 0.8C temperature; 85 + 5% RH). Ants were daily

fed a 10% honey-water solution. Parasitized worker&raganca, M.A.L., A. Tonhasca Jr. & D.D.O. Moreira.
recognized by the presence of a phorid puparium between 2002.Parasitism characteristics of two phorid fly species
the mandibles of dead ants (Tonhasca 1996), were inrelation to their host, the leaf-cutting &tta laevigata
transferred singly to glass vials (8.2 cm x 2.3 cm), where (Smith) (Hymenoptera: Formicidae). Neotrop. Entomol.
they were kept until the flies emerged. To evaluate the 31:241-244.

possible influence of host size on the sex of emerging flies

(Morrison & Gilbert 1998)the greatest width of the ants’ Brown, B.V. 1997 Revision of theApocephalusttophilus
head capsule was measured under a stereomicroscopegroup of ant-decaptating flies (Diptera: Phoridae).
equipped with an ocular micrometer (0.1 mm precision).  Contrib. Sci. 468: 1-60.

The oviposition behavior oN. bragancaiunder
laboratory conditions was similar to that observed in the fiel@rown, B.V. 1999. Differential host use by Neotropical
Attacks resulted in a single puparium for about half of the phorid flies (Diptera: Phoridae) that are parasitoids of
exposed ants (79 out of 150), and subsequently 50 flies ants (Hymenoptera: Formicidae). Sociobiol. 33: 95-103.
emerged from the puparia. The time period between
oviposition and fly emergence was 26 + 1.2 days (meanBtown, B.V. 2001.Taxonomic revision dleodohrniphora
standard deviation, n = 50). The average head capsule width subgenug&ibesfeldtphorgDiptera: Phoridae). Ins. Syst.
of ants producing female flies (3.5 £ 0.8 mm, n = 26) was Evol. 32: 393-409.
significantly larger (t = 2.21, P = 0.03, d.f. = 36) than the
head width of those ants from which male flies emergddella Lucia, T.M.C. 1999.Atta bisphaericauma ilustre
(2.9 £ 0.6 mm, n = 24). Female flies were significantly larger desconhecida. Naturalia 24: 53-59.

(t=5.11, P <0.001, d.f. = 37) than male flies, witimg

lengthof 2.1 £ 0.1 mm (n = 20) and 1.9 £ 0.1mm (n = 20)Disney, R.H.L. 1994 .Scuttle flies: the Phoridae. London.
respectively. Larger body and host sizes for female flies Chapman & Hall, 467p.

are likely associated with their greater need of resources

for offspring production (Morrisoet al. 1999). Disney, R.H.L. 1996.A key toNeodohrniphorgDiptera:

Studies of phorid parasitism agaiAsta leaf-cutting ants Phoridae), parasites of leaf-cutter ants (Hymenoptera:
have demonstrated that these flies restrict their attacks to Formicidae). J. Nat. Hist. 30: 1377-1389.
specific host sizes, ants performing specific tasks and certain
body parts (Orr 1992; Feener & Brown 1993; Brown 199Frthal Jr., M. & A. Tonhasca Jr. 2000. Biology and
1999; Erthal & Tonhasca 2000; Tonhastaal. 2001). In oviposition behavior or the phoridpocephalus
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attophilusand the response of its host, the leaf-cuttinijlorrison, L.W., S.D. Porter & L.E. Gilbert. 1999. Sex
antAtta laevigataEntomol. Exp. Appl. 95: 71-75. ratio variation as a function of host sizéPiseudacteon
flies (Diptera: Phoridae), parasitoids®dlenopsidire
Feener Jr., D.H. & B.V. Brown. 1993 Oviposition behavior ants (Hymenoptera: Formicidae). Biol. J. Linn. Soc. 66:
of an ant-parasitizing flyNeodohrniphora curvinervis 257-267.
(Diptera: Phoridae) and defense behavior by its leaf-
cutting ant hostAtta cephalotefHymenoptera: Orr, M.R. 1992. Parasitic flies (Diptera: Phoridae) influence
Formicidae). J. Ins. Behav. 6: 675-688. foraging rhythms and caste division of labor in the leaf-
cutter antAtta cephalotegHymenoptera: Formicidae).
Feener, D.H. Jr. & K.A.G. Moss. 1990Defense against Behav. Ecol. Sociobiol. 30: 395-402.
parasites by hitchhikers in leaf-cutting ants: a quantitative

assessment. Behav. Ecol. Sociobiol. 26: 17-29. Tonhasca Jr., A. 1996Interactions between a parasitic fly,
Neodohrniphora declinatéDiptera: Phoridae), and its
Fowler, H.G., M.l. Pagani, O.A. Silva, L.C. Forti, V. host, the leaf-cutting amtta sexdensubropilosa
Pereira-da-Silva & H.L. Vasconcelos 1989 pest is (Hymenoptera: Formicidae). Ecotropica 2: 157-164.

a pest is a pest? The dilema of Neotropical leaf-cutting

ants: keystone taxa of natural ecosystems. Envirofonhasca Jr., A., M.A.L. Bragan¢a & M. Erthal Jr. 2001.

Manage. 13: 671-675. Parasitism and biology #flyrmosicarius grandicornis

(Diptera: Phoridae) in relationship to its host, the leaf-

Morrison, L.W. & L.E. Gilbert. 1998. Parasitoid-host cutting antAtta sexden@Hymenoptera: Formicidae). Ins.

relationships when host size varies: the case of Soc. 48: 154-158.

Pseudacteorflies andSolenopsisfire ants. Ecol.
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