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ABSTRACT

Nine lactiferous plants of five families were examined for caterpillars in a 4 ha ceeado stricto
(savanna-like vegetation) area of the University of Brasilia Experimental Farm (DF, Brazil), from
August 1995 to May 1997. In 5,540 censuses, less than 5% of the plants hosted caterpillars. All the
caterpillars found, a total of 55 species in 15 families were reared under laboratory conditions.
Pyralidae, Geometridae, Elachistidae, Megalopygidae, and Limacodidae were the richest caterpillar
families recorded. Of the 55 species, more than 40% were polyphagous, feeding on different host
plant families, while 21 were considered rare species with less than four records during the study
period. The species’ rareness did not permit any analysis of diet breadth. The presence of latex in
the host plants seems to affect both the proportion of host plants with caterpillars (abundance) and
the caterpillar species richness. The habit of eating plants that characteristically produce latex occurs
in several distantly-related lepidopteran families. The results support the argument that specific
behaviors to circumvent plant latex defense may have arisen independently many times in the
Lepidoptera.
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RESUMO
Fauna de Lepidoptera associada a plantas lactiferas do cerrado

Nove espécies de cinco familias de plantas hospedeiras lactiferas foram examinadas, a procura de
lagartas, em uma area de cerca de 4 ha de cesewsu strictona Fazenda Agua Limpa da
Universidade de Brasilia, DF, Brasil, de agosto de 1995 a maio de 1997. Foram realizados 5.540 censos

e em menos de 5% das plantas hospedeiras foram encontradas lagartas. Todas as lagartas encontradas
foram criadas em condi¢Bes de laboratdrio. No laboratério emergiram 55 espécies de 15 familias de
Lepidoptera. As familias mais comuns foram Pyralidae, Geometridae, Elachistidae, Megalopygidae

e Limacodidae. Do total de 55 espécies mais de 40% séo certamente polifagas. Entretanto, 21 espécies
podem ser consideradas raras com menos de quatro ocorréncias, o que impede uma analise de dieta.
De um modo geral a presenca de latex nas plantas hospedeiras parece afetar a abundancia e a riqueza
de espécies de Lepidoptera. Espécies de Lepidoptera de familias distantes filogeneticamente foram
encontradas alimentando-se dessas plantas lactiferas, o que corrobora a sugestao de que compor-
tamentos especificos desenvolvidos para alimentar-se de plantas com latex tenham evoluido vérias
vezes entre os lepidépteros.

Palavras-chavelatex, Lepidoptera, plantas-hospedeiras, cerrado, dieta.
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INTRODUCTION study is to describe the lepidopteran species
associated with lactiferous plants in the cerrado
Latex may be defined as any amount ofvegetation of Brasilia, providing information about
whitish or colored plant secretion (Gentry, 1993).the richness, abundance and dietary breadth of
Many plant species have latex canals in their leavegaterpillars found on these plant species.
the latex is contained internally under pressure

(Bernays & Chapman, 1994) When the leaves are MATERIAL AND METHODS
damaged, these channels break and the latex flows
out. Study Area
Lactiferous plants are common in the This study was carried out at the Agua Limpa

Brazilian cerrado vegetation. Evidence has showixperimental Farm (FAL) (55'S — 4753'W)
that they suffer less from herbivory than other planbf the University of Brasilia (Brasilia, DF) from
species (Lewinsohn, 1991). Latex may work as &ugust 1995 to May 1997, in a 4 ha area of cerrado
plant defense mechanism against insect herbivoresensu strictd Goodland, 1971). The climate of
Many lactiferous plants have secondary compoundBAL is characteristic of the cerrado area with a
in the latex, such as alkaloids and terpenesnean average annual temperature 6€2#hd mean
functioning to deter foliage-eaters. Latex mightaverage annual precipitation of 1,431 mm. The
also cause other adverse effects on insects, asdlimate is markedly seasonal with five months of
is sticky and hardens when exposed to air (Bernaydry season (May to September), wherein only 7%
& Chapman, 1994; Farredt al, 1991). However, of the annual mean precipitation occurs (Espinoza
insect herbivores have ways of circumventing thiset al, 1982). Overall aspects of the site location,
defense mechanism. For example, insect herbivoresoil, climate and vegetation are described in Felfili
may show specific behavior to sabotage latex& Silva (1993) and Felfilet al (1993, 1994). The
defense, such as cutting latex canals in the mosegetation of FAL is thoroughly described in Ratter
distal part of the leaves and then feeding on thesg 991).
leaves (Dussourd, 1993; Bernays & Chapman,
1994). Host plant species
Insect herbivores have the ability to recognize The plant species utilized in this study were:
the chemical relationship between host plants. AAspidosperma tomentosuvtart., A. macrocarpon
high proportion of these species feed on relatetart., Himatanthus obovatuéM. Arg.) R. E.
plants (same family) (Forbes, 1958). The presenc&/oodson (Apocynaceadylaprounea guianensis
of some allelochemicals, common to several taxofAubl.) M. Arg. (EuphorbiaceaeXielmeyera
nomically distant plant species, is frequentlycoriacea (Spreng) Mart. K. abdita Saddi,K.
referred to as a possible explanation for an increasariabilis Mart. (Clusiaceae)Brosimum gau-
in the number of host plants accepted (Dussourdjichaudii Tréc. (Moraceae) arfélouteria ramiflora
1993). Nevertheless, very little is known concerning(Mart.) Radlk. (Sapotaceae). Other latex plant
which factors determine the breadth of insectspecies, though in low densities, are present in the
herbivore food niches (Fowler, 1996). survey area, and includgarjonia erecta(Vell.)
Very little is known concerning the proportion K. Schum. (Asclepiadaceae), amthncornia
of monophagous, oligophagous and polyphagouspeciosaGomez (Apocynaceae).
insects in the tropics (Marquis & Braker, 1994). Previous studies have already recorded 40
The cerradsensulato is rich in lepidopteran Angiosperm plant families as latex producers
species with estimates of 1,000 butterfly specieg§Lewinsohn, 1991). This study thus includes
(Brown & Mielke, 1967) and 5,000 to 8,000 moth approximately 12% of the lactiferous plant families.
species (Becker, 1991), and information is availabléll examined species presented a milky white latex,
concerning caterpillar abundance and specieexceptM. guianensiswhich had a whitish and
richness related to different host plant species invatery latex.
the Brasilia cerrado vegetation (Andraateal., Aspidospermaspp. are plants that have
1995; Priceet al, 1995; Diniz & Morais, 1995, abundant milky white to reddish or orange latex
1997; Moraiset al, in press). The purpose of this in the leaves, absent or in small amounts in the
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tree trunks (Gentry, 1993). The two arboreal speciegegetation in the Federal District (Diniz & Mo-
examined in the study site have a white andais, 1997 and unpublished data), distinguishing
abundant lateXAspidosperma macrocarpprarer  monophagous (restricted to one food plant genus),
in the survey site, has large leaves whose uppearligophagous (restricted to different genera
surface presents a glabrous epidermis, and whodelonging to the same family) and polyphagous
inferior surface is pubescenAspidosperma species (host plants belonging to different families).
tomentosuma deciduous species that flushes itsSpecies found less than four times on only one plant
leaves at the end of the dry season (Septembeigpecies were considered rare, with insufficient data
has new leaves densely pubescent on both surfacegincerning dietary habits.

but which are almost glabrous on the upper surface

when mature. RESULTS
Eight species dkielmeyeraare listed for the
Federal District (Barros, 1989Kielmeyera We made 5,490 censuses of the nine species

coriaceais the most common species in theof lactiferous host plants, yielding a low proportion
Brazilian cerrado (Ratter, 1991). The shrulthy of plants with caterpillars (4.6%). The presence
coriaceaandK. abditahave seasonally deciduous of caterpillars per plant (from 0.7% to 16.2%)
glabrous leaves, whilk. variabilis is evergreen. varied significantly among the studied plant species
Brosimumgaudichaudiihas a large amount (x? = 304.31 p< 0.001), among the species
of milky latex, especially in its leaves and branchesbelonging to Apocynaceae (1.2% to 4.5% =
It is a shrubby plant species, evergreen, with tougB.03 p< 0.01), and also among the ones belonging
glabrous leaves. to the genuKielmeyera(0.7% to 7.2%y? = 65.81
Pouteria ramifloraalso has abundant milky p < 0.001). The plant with the smallest percentage
latex in its leaves. It is mainly an arboreal plantof caterpillars waielmeyera variabilig0.7%),
species, deciduous, with very flexible leavesand the one with the greatest percentage was

pubescent in the upper surface. Pouteria ramiflora(16.2%) (Table 1). Species
richness was also a highly variable trait among host
METHODOLOGY plants, from one specieksfgnathus caricgeon

Himatanthusobovatusto 40 (19 identified) on

The 4 ha study area was divided into quartersPouteria ramiflora(Tables 1 and 2). The sampling
surveyed in rotation. Fifteen unmarked plants fromeffort varied according to the host plant species
each species, between 0.5-2.0 m in height, wer€lrable 1) but no relationship was found between
examined every week for external leaf-feedingsampling effort and number of morphospecies (F =
caterpillars. In each census, the host plant an@.18 p< 0.68).
caterpillar data were recorded on standard forms From the nine examined host plants we
including the following information: estimated plant obtained 55 species of adults belonging to 15
height, estimated percent of new foliage, numbergamilies reared in the laboratory. The most common
of caterpillars, relative age of leaves used, and othdamilies were Pyralidae (9 species), Elachistidae
traits of caterpillars. and Geometridae (7), and Megalopygidae and

All caterpillars found were collected, Limacodidae (6) (Table 2). Most morphospecies
identified to morphospecies and reared to the adulvere identified to genus (Table 1). Twenty three
stage in the laboratory. During their laboratory(42%) of the 55 species found on these latex plants
development, the dates of pupation, emergence afere polyphagous (Table 2). Of 30 species found
adults, and the presence and development adn only one plant species (Table 2), 21 were very
parasitoids were recorded. Adults were identifiedrare (only 1-3 records), preventing an analysis of
by Vitor O. Becker (moths) and Keith S. Brown dietary breath. Eleven caterpillar species were
Jr. (butterflies). Voucher specimens were depositefbund a number of times on only one host plant
in the Entomological Collection of the Departmentgenus and may be regarded as monophagous in
of Zoology, University of Brasilia. this study site. Howevetsognathus caricaes

An assessment of niche breath was madeknown from other Apocynaceae plant genera in
using data already obtained for the cerradather regions (Silvat al., 1968).
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TABLE 1

Number of censuses carried out, number of censuses with caterpillars (%), and number of morphospecies
and lepidopteran species identified on each lactiferous host plant species, from August 1995 to May 1997.

Family Plant NQ of N2 of censuses with NQ of N2 of species (adults reared
species censuses caterpillars (%) morphospecies in the laboratory)
Apocynaceae Ato 697 08 (1.2) 09 09
Ama 133 06 (4.5) 06 04
Hob 498 14 (2.8) 01 01
Clusiaceae Kab 755 10 (1.3) 04 04
Kco 765 55 (7.2) 17 17
Kva 753 05 (0.7) 04 04
Euphorbiaceae Mgu 615 38 (6.2) 19 17
Moraceae Bga 603 08 (1.3) 05 02
Sapotaceae Pra 671 109 (16.2) 40 19

Abbreviations: Ama AspidospermanacrocarponAto = A. tomentosumnHob =Himatanthus obovatyd/gu =Maprounea guianensis
Kab =Kielmeyera abditaKco =K. coriacea Kva =K. variabilis, Bga =Brosimum gaudichaudiPra =Pouteria ramiflora

TABLE 2

Lepidopteran species reared and emerged under laboratory conditions, and their host plants with latex
(abbreviation as in Table 1), number of other known host plant families without latex (Others) and dietary
breadth and/or rareness (Db/r). Pol = polyphagous, Mon = Monophagous.

Host plant species
Lepidopteran families and species|ato Ama Hob [Mgu [Kab Kco Kva [Bga Pra | Others Db/r
Arctiidae
Cosmosoma crueni@erty, 1833) X - Rare
Fregela semilungWalker, 1854) X X >19 Pol.
Idalus carinosaSchaus, 1905) X - Rare
Paraclessp. 4 Pol.
Dalceridae
Acraga ochracedWalker, 1855) X 2 Pol.
Dalcera abrasaH.-Schaeffer, 1854 X X X 5 Pol.
Dalcerina tijucana(Schaus, 1892) X X 2 Pol.
Elachistidae
Chlamydastisp. 1 X - Mon.
Chlamydastisp. 2 X - Mon.
Chlamydastisp. 3 X - Mon.
Chlamydastisp. 4 X - Mon.
Inga phaeocrosséMeyrick, 1912) 7 Pol.
Rectiostoma haemitheia X - Rare
(F. &R., 1875)
Stenoma annos@utler, 1877) X - Rare
Gelechiidae
Gelechiidae sp. 18 X - Rare
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TABLE 2 (cont)

Lepidopteran families and species Host plant species Others Db/r
Ato Ama Hob |Mgu [Kab Kco Kva |Bga Pra
Entogoniasp. 1 X - Rare
Glena demissariaValker, 1860 X - Rare
Iridopsis sp. X - Mon.
Oxydia saturniataGuenée, X 3 Pol.
Phrudocentra eccentricRrout, 1916 X - Rare
Pseudazelodesp. n. X - Rare
Geometridae sp. 2 X - Rare
Limacodidae
Natada pucargDognin, 1893) X - Rare
Phobetron hipparchigCramer, 1777) 7 Pol.
Platyprosterna pernambuconis X 5 Pol.
(Dyar, 1905)
Platyprosterna perpectinata X 1 Pol.
(Dyar, 1905)
Semyra incisgWalker, 1855) X X X 6 Pol.
Talima rufoflava(Walker, 1855) X 2 Pol.
Lycaenidae
Emesis russul&tichel, 1910 X X 6 Pol.
Symmachiasp. 1 1 Pol.
Megalopygidae
Megalopygesp. X - Rare
M. albicollis (Walker, 1855) X X X X 12 Pol.
M. lanata(Cramer, 1780) X - Rare
Podalia albescenéSchaus, 1900) X 17 Pol.
P. annulipegBoisduval, 1833) X X X 1 Pol.
Trosiasp. X - Rare
Mimallonidae
Lacosoma ludolph&chaus, 1928 X - Rare
Notodontidae
Malocampa sati¢Druce, 1898) X - Rare
Psychidae
Oikiticus kirbyiGuilding, 1827 X 4 Pol.
Pyralidae
Deuterollyta chrysoderas X - Mon.
(Dyar, 1917)
Incarcha aporalig(Dyar, 1910) X — Rare
Mediaviasp. X - Rare
Palpitasp. 1 X X - Mon.
Palpitasp. 2 X - Mon.
Pessograptis thalamias X - Rare
Meyrick, 1923

631
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TABLE 2 (cont)

Lepidopteran families and species Host plant species Others Db/r
Ato Ama Hob |Mgu [Kab Kco Kva |Bga Pra

Epipaschiinae sp. 5 X X X - Mon.

Phycitinae sp. 5 X - Mon.

Saturniidae

Automeris bilinegWalker, 1855) X 1 Pol.

Hylesia schuessleftrand X X X >23 Pol.

Sphingidae

Isognathus caricaélL., 1764) X - Mon.

Tortricidae

Clarkeuliasp. X 5 Pol.

Cydiasp. 3 X - Rare

Episimussp. X - Rare

Platynota rostrangWalker, 1863) X X X 8 Pol.

Total species 55 9 4 1 1y 4 17 4 2 19
Exclusive species (on only one plant3 1 1 7 0 8 0 1 9
species) 30
DISCUSSION comparable data on secondary chemical substances

and leaf nutrients of these plant species. None of

Generally speaking, the presence of latex irthe traits of the plants studied could explain the
host plants may affect the abundance (number dafifference in lepidopteran richness.
plants with caterpillars) and species richness of More than 90% of the lepidopteran species
herbivores. The abundance of caterpillars on thretound on the lactiferous plants had free-living
Kielmeyeraspecies (with latex) were 4-7 times caterpillars, externally exposed on the leaves. This
less than that found for three species each afontrasts with the high proportion of caterpillars
Byrsonima Erythroxylumand Qualea(species in cerrado areas living inside shelters made by
without latex); the same was found for speciedying, rolling and folding leaves, and other
richness (Pinheir@t al., 1997). Nevertheless, materials (Andradet al.,, 1994).
Pouteriaramiflora, a species with abundant latex, At least 40% of the caterpillars associated
showed similar or higher levels of caterpillarswith these plants are polyphagous, feeding on more
abundance and species richness when comparéidan one host plant family. Twelve species of
to other examined species without latex (I. R. Dinizcaterpillars have a broad dietary range (more than
& H. C. Morais, unpublished data). four host plant families), which includes species

Kielmeyera coriacea and Maprounea with and without latex. Nevertheless, at the study
guianensisshowed half as many morphospeciessite, even the most polyphagous species, such as
asP. ramiflora (Table 1). All three species are Fregela semilunaMegalopyge albicollisand
deciduousPouteriais larger and has a much lower Hylesia schuessleriwere not found on all
density in the study site than the other speciedactiferous plant species (Table 2).
Euphorbiaceae has the highest number of plant  Hylesia schuessleras found feeding on 23
species, six times more than Clusiaceae (=Guttiplant families in a small area of cerrado (appro-
ferae) (11), and Sapotaceae (10) in the Federaimately 10 ha) at the FAL. Similarly, polyphagy
District (Filgueiras & Pereira, 1994). The otherwas also found inHylesia lineat, whose
six host plant species show low levels of richnesgaterpillars feed on at least 17 plant families at
and caterpillar abundance (Table 1). There is n&anta Rosa National Park, Costa Rica (Janzen,
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1984).Hylesia schuesslei$ a gregarious species, (Dussourd & Denno, 1991). The results presented
frequently found in groups of more than 100by Janzen (1985) showed a tendency to mono- or
individuals, especially in early instars; in the final oligophagy among the sphingids (49 species) in
instars, the caterpillars tend to disperse into smallghe Santa Rosa National Park (Costa Rica); many
groups. The larvae eat the leaf from the apex tof them (22%) feed on plants with latex.
the base, always leaving intact the midrib of bothSurprisingly, in our study we only found one
lactiferous and non-lactiferous plants (unpublishedspecies of Sphingidae on the nine host plant
data). An analogous gregarious behavior, at leastpecies.
in the early instars, seems to be an important With relation toKielmeyeraspp. we found,
strategy foNoorda esmerald@Pyralidae) using over a year, 71% of morphospecies less than five
the seeds of its Apocynaceae host plant, in thaimes, and almost 80% of the caterpillars found
the energy required to break through the toughbelonged to only three speci€é®flalia albescens
latescent fruit skin of the host plant is shared, anéodaliaannulipesand Epipaschiinae sp.), one of
thus each caterpillar is exposed to less toxicitthem being highly polyphagous. Moreover, the
(Benavides & Monteiro, 1996). records were concentrated during a short period,
A small proportion of the caterpillars the second half of the rainy season (Pinheiro
collected onPouteria ramiflorawas identified al., 1997). The low proportion of plants with
(Sapotaceae) (Table 1) but approximately half otaterpillars and their limitation to a specific period
these were polyphagous. Janzen (1988) found af the year may explain the absence of lepidopteran
rather different result while studying other plantcaterpillars orK. coriaceain surveys made by
species of the same family; he considered.oyola & Fernandes (1993).
Manilkara chicleas a host plant rich in caterpillars Polyphagous caterpillars draw attention for
(17 species in a six-year survey). From these, onlpeing common among lepidopteran species
one sphingid species was found on three or morassociated with plants having latex. Nevertheless,
plant species having latex, and one arctiid speciethe 60% of monophagous species may represent
was found in other Sapotaceae, while the other 18 typical fauna of latex plants in this cerrado area,
species seemed to be monophagous. On the otheven though they occur at very low frequencies.
hand, Andrade & Benson (1997) described the use  Caterpillars feeding on the plants with latex
of Mimosa laticifera(Mimosaceae) by caterpillars show specific behavior for circumventing the
of Eurema dina leucéPieridae) and suggested thatlactiferous canals. This was already described for
the specific complex behavior against latex plant®ther insect groups such as Orthoptera, Coleoptera
may easily appear even in taxa not normallyand Symphyta (Bernays & Chapman, 1994).
associated with lactiferous plants during most ofAccording to the phylogenetic cladogram for
their evolutionary history. Lepidoptera proposed by Minet (1991), species
It is difficult to draw conclusions about a feeding on plants with latex in the cerrado area
specialized fauna occurring on lactiferous plantdelong to different branches of superfamilies,
due to the low frequency of caterpillars found.phylogenetically distantly related: the micro-
Nevertheless, our results show that several speciéspidopteran groups Gelechoidea (Elachistidae),
seem to be monophagous; more than half th@ygaenoidea (Dalceridae, Limacodidae and
species were found on only one genus of plant®Megalopygidae), Tortricoidea (Tortricidae), Pyra-
having latex (see exclusive species in Table 2)loidea (Pyralidae), and the macrolepidopteran
At the study sitdsognathuscaricaeis specific  groups Mimallonoidea (Mimallonidae), Bomby-
to Himatanthus obovatu®euterollyta chrysoderas coidea (Saturnidae, Sphingidae), Papilionoidea
to Maprounea guianensjsEpipaschiinae sp. to (Lycaenidae), Geometroidea (Geometridae), and
Kielmeyeraspp., and four species 6hlamydastis Noctuoidea (Arctiidae, Notodontidae). This fact
to Pouteria ramiflora The available data show corroborates the suggestion that specific behavior
that species belonging to the gemalpitaseem related to feeding on plants with latex evolved
to use only plants belonging to the family many times in the Lepidoptera.
ApocynaceaePalpita flegig for instance, feed Arctiidae, Hypsidae, Noctuidae, Nympha-
uponThevetiaby disabling the lactiferous canals lidae, Pyralidae, and Sphingidae have species that

Rev. Brasil. Biol., 584): 627-635



634 DINIZ, I. R.et al.

can circumvent or sabotage lactiferous canals 0PUSSOURD, D. E., 1993, Foraging with finesse: caterpillar
their host plants (Dussourd, 1993; Dussourd & adaptations for circumventing plant defenses.N. E.

Stamp & T. M. Casey (eds.Laterpillars — Ecological
Denno, 1994). We may add to these seven other and evolutionary constraints on foragin@hapman &

familigs that have species feeding.L.lpon pIant; With  Hail, New York, pp. 92-131.

latex in Fhe cerrado area of B_rasnla.'DalcerldaeDUSSOURD’ D. E. & DENNO, R. F., 1991, Deactivation of
E_Iachlst|dae, Geometrldae, leacodldlae, Lycae- plant defense: correspondence between insect behaviour
nidae, Megalopygidae, and Notodontidae. and secretory canal architectuleology, 72: 1383-1396.
DUSSOURD, D. E. & DENNO, R. F., 1994, Host range of
generalist caterpillars: trenching permits feeding on
plants with secretory canalEcology 75: 69-78.
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