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Mechanitis polymnia casabranca AND Ithomia lichyi lichyi (LEPIDOPTERA: NYMPHALIDAE) DAMAGING 
TREE OF Solanum granuloso-leprosum (SOLANACEAE)

Wagner de Souza Tavares1*, Alexandre Igor de Azevedo Pereira2, Olaf Hermann Hendrik Mielke3, José Eduardo 
Serrão1, José Cola Zanuncio1

*Autor para correspondência: wagner.tavares@ufv.br

ABSTRACT: The Zona da Mata region is located in southeastern Minas Gerais State, Brazil with fauna and flora diversified, 
including herbivorous insects and Solanaceae plants. Ithomiinae caterpillars were observed damaging tree of Solanum granuloso-
leprosum Dunal (Solanaceae), used for different purposes and abundant in secondary forest. The objective of this study was to 
identify defoliating caterpillars of S. granuloso-leprosum at the campus of Universidade Federal de Viçosa (UFV) in Viçosa, Minas 
Gerais State, Brazil and review host plants of Mechanitis polymnia L., 1758 (Lepidoptera: Nymphalidae). Thirteen caterpillars found 
damaging a tree of S. granuloso-leprosum at the campus of UFV were collected and maintained in the Laboratório de Controle 
Biológico de Insetos (LCBI) from UFV until adult emergence. These caterpillars were of two species, being ten of the first and three 
of the second species. Adult specimens of the latter species were identified as Ithomia lichyi lichyi D’Almeida, 1939 (Lepidoptera: 
Nymphalidae) in the Departamento de Zoologia of Universidade Federal do Paraná (UFPR) in Curitiba, Paraná State, Brazil and 
of the group of ten caterpillars as Mechanitis polymnia casabranca Haensch, 1905 (Lepidoptera: Nymphalidae) in the Museu de 
Zoologia of Universidade de São Paulo (USP) in São Paulo State, Brazil. This is the first report of M. polymnia casabranca and I. 
lichyi lichyi together damaging plant of S. granuloso-leprosum in the Zona da Mata region of Minas Gerais State, Brazil and 57 
plants are recorded as host of M. polymnia.

Key words: Damage, Ithomiinae, Papilionoidea, Solanales, Zona da Mata.

Mechanitis polymnia casabranca E Ithomia lichyi lichyi (LEPIDOPTERA: NYMPHALIDAE) DANIFICANDO 
ÁRVORE DE Solanum granuloso-leprosum (SOLANACEAE)

RESUMO: A região da Zona da Mata está localizada no sudeste do estado de Minas Gerais, Brasil com fauna e flora diversificadas, 
incluindo insetos herbívoros e plantas Solanaceae. Lagartas Ithomiinae foram observadas danificando árvore de Solanum granuloso-
leprosum Dunal (Solanaceae), usada para diversos fins e abundante em floresta secundária. Objetivou-se, com este estudo, identificar 
lagartas desfolhadoras de S. granuloso-leprosum no campus da Universidade Federal de Viçosa (UFV) em Viçosa, Minas Gerais, Brasil 
e revisar plantas hospedeiras de Mechanitis polymnia (L., 1758) (Lepidoptera: Nymphalidae). Treze lagartas encontradas danificando 
uma árvore de S. granuloso-leprosum no campus da UFV foram coletadas e mantidas no Laboratório de Controle Biológico de Insetos 
(LCBI) da UFV até a emergência de adultos. Essas lagartas foram de duas espécies, sendo dez da primeira e três da segunda espécie. 
Espécimes adultos da última espécie foram identificados como Ithomia lichyi lichyi D’Almeida, 1939 (Lepidoptera: Nymphalidae) 
no Departamento de Zoologia da Universidade Federal do Paraná (UFPR) em Curitiba, Paraná, Brasil e do grupo de dez lagartas 
como Mechanitis polymnia casabranca Haensch, 1905 (Lepidoptera: Nymphalidae) no Museu de Zoologia da Universidade de São 
Paulo (USP) em São Paulo, Brasil. Esse é o primeiro relato de M. polymnia casabranca e I. lichyi lichyi juntos, danificando planta 
de S. granuloso-leprosum, na região da Zona da Mata, de Minas Gerais, Brasil e 57 plantas estão registradas como hospedeiras de 
M. polymnia.

Palavras-chave: Danos, Ithomiinae, Papilionoidea, Solanales, Zona da Mata

1 Universidade Federal de Viçosa - Viçosa, Minas Gerais, Brasil	
2 Instituto Federal Goiano – Urutaí, Goiás, Brasil
3 Universidade Federal do Paraná – Curitiba, Paraná, Brasil

1 INTRODUCTION

The Zona da Mata region, located in the southeastern 
Minas Gerais State, Brazil, with 36.058 km2, representing 
6.2% of the area of Mata Atlântica biome in this state 
(RESENDE et al., 2009). Its native vegetation was 
formed by Floresta Tropical, with dense tree cover and 
as an expansion of the Mata Atlântica (PORTUGAL et 

al., 2010). These forests were reduced to small patches 
and bushes on steep slopes and replaced, largely, by 
agricultural crops, pasture and reforestation (SOUZA et 
al., 2009). The precipitation of the Zona da Mata varies 
from 1,200 to 1,400 mm (REIS et al., 2007). The tropical 
climate has hot summers, temperatures reaching 25 ºC 
and low temperatures at altitudes of 1,000 m above sea 
level (SANTANA et al., 2010). The terrain is rugged, with 



166

Cerne, Lavras, v. 20, n. 1, p. 165-172, jan./mar. 2014

Tavares, W. S. et al.  

predominance of hills and narrow valleys and mountains 
formed by ancient crystalline rocks. The altitude varies 
between 100 m in the Rio Pomba and Paraíba do Sul 
valleys and 1.889 m in the Pico do Brigadeiro (NUNES 
et al., 2009).

Solanum granuloso-leprosum Dunal (Solanaceae) 
is small tree and, in naturally occurring, reaches 12 m 
height and diameter at breast height of 30 cm (SOUZA; 
VALIO, 2001). This species occurs in secondary forests 
colonizing devastated areas, in northeastern Argentina, 
Uruguay, Paraguay and south-central Brazil (POUYU-
ROJAS et al., 2006). Its wood is suitable for pulp and 
energy, its fruits enjoyed by wildlife and its leaves used 
as vermifuge for horses (FLORES-AYLAS et al., 2003; 
JACOMASSA; PIZO, 2010). The main interest in S. 
granuloso-leprosum is related to plantations for recovery 
of degraded ecosystems (FERREIRA et al., 2007).

The Ithomiinae (Lepidoptera: Nymphalidae) 
subfamily has, approximately, 370 species of butterflies 
(GIRALDO; URIBIE, 2010) and some feed on leaves 
of S. granuloso-leprosum, which may reduce the rate of 
photosynthesis and the development of this plant. These 
insects can be found in the Neotropical region from 
northern Argentina to Mexico (WILLMOTT; FREITAS, 
2006) and abundant in tropical forests, including small 
fragments and urban and suburban systems (BROWN 
JUNIOR; FREITAS, 2003). Mechanitis species adapt 
to a wide variety of agricultural habitats and secondary 
forests where its caterpillars feed on host plants (YOUNG; 
MOFFETT, 1979). Ithomia species are abundant and with 
variable patterns of coloration of the wings, including 
transparent. These insects can mimic other genera of 
Lepidoptera, as Hypothyris, Napeogenes, Oleria and Scada 
(MALLARINO et al., 2004).

Caterpillars Mechanitis and Ithomia were reported 
in several countries on Solanum (Solanaceae) plants, 
with 24 host plants for Mechanitis polymnia casabranca 
Haensch, 1905 (Lepidoptera: Nymphalidae) (WILLMOTT; 
MALLET, 2004). Caterpillars of this species and of 
Mechanitis lysimnia lysimnia (F., 1793) (Lepidoptera: 
Nymphalidae) were found together in Itueta, Vale 
do Rio Doce region of Minas Gerais State, Brazil 
(VASCONCELLOS-NETO; BROWN JUNIOR, 1982) and 
the first in plants of S. granuloso-leprosum in São Paulo 
State, Brazil (DRUMMOND; BROWN JUNIOR, 1987). 
The occurrence of caterpillars of M. lysimnia lysimnia 
and Ithomia lichyi lichyi D’Almeida, 1939 (Lepidoptera: 
Nymphalidae) in plants of this Solanaceae was unknown 

in the Zona da Mata of Minas Gerais State. The objective 
of this work was to record the occurrence of M. polymnia 
casabranca and I. lichyi lichyi together damaging plant of 
S. granuloso-leprosum in the Zona da Mata region of Minas 
Gerais State, Brazil and review host plants of Mechanitis 
polymnia (L., 1758) (Lepidoptera: Nymphalidae).

2 MATERIAL AND METHODS

Thirteen caterpillars were found on April 22, 
2011 damaging a plant with 4 m height of S. granuloso-
leprosum at the garden of the Pavilhão de Aulas (PVA I) 
from Universidade Federal de Viçosa (UFV) in Viçosa, 
Minas Gerais State, Brazil. This plant was identified after 
comparison with material deposited in the Laboratório de 
Dendrologia from UFV. These caterpillars were brought to 
the Laboratório de Controle Biológico de Insetos (LCBI) 
from UFV and placed in cage (12.5 cm height × 12.5 
cm width × 30.5 cm length) with branches of this plant 
changed, daily, until the pupation. The stems of these 
branches were placed in glass tubes with water to reduce 
their leaves wilt. Adults from these caterpillars were fed 
with nutrient solution (10.5 g of honey, 1.05 l of distilled 
water, 350 ml of beer, 60.0 g of sucrose, 1.05 g of ascorbic 
acid and 1.05 g of Nipagin®) moistened in cotton swab 
second proposed methodology for Anticarsia gemmatalis 
Hübner, 1818 (Lepidoptera: Noctuidae) (FERREIRA et al., 
2008). Adult specimens were photographed and deposited 
in the LCBI from UFV. Photos of adults of the group of 
ten caterpillars were sent to the Museu de Zoologia of 
Universidade de São Paulo (USP) in São Paulo State, 
Brazil and the group of three, sending a female specimen 
to the Departamento de Zoologia of Universidade Federal 
do Paraná (UFPR) in Curitiba, Paraná State, Brazil, for 
identifies these insects. Host plants of M. polymnia were 
reviewed.

3 RESULTS AND DISCUSSION

Ten (Figure 1A – adult) and three (Figure 1B – 
adult) caterpillars, respectively, belonged to two species. 
Individuals of the group of ten caterpillars become pupae 
after the fifth day of collection. Five normal adults and five 
deformed emerged from these pupae after the 12th day of 
pupation and the normal survived for 10 days. Adults of 
this group were identified as M. polymnia casabranca in 
the Museu de Zoologia of USP in São Paulo State, Brazil. 
Those of the group of three caterpillars become pupae after 
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However, M. lysimnia was more tolerant to climate years 
with lower temperature and, therefore, its population 
spread to central Argentina, although it was absent in Bacia 
Amazônia Central (BROWN JUNIOR, 1977). However, 
these species lay eggs on host plants in Sumaré, São Paulo 
State, Brazil, and showed peaks of reproduction during the 
year, above of their caterpillars and adults have variations in 
the color of the body (VASCONCELOS-NETO; BROWN 
JUNIOR, 1982). Ithomiinae can coexist on the same host, 
because the extreme scarcity of a host plant in a spatial or 
temporal limit leads to acceptance of that most abundant 
(BROWN JUNIOR, 1977; VASCONCELOS-NETO; 
BROWN JUNIOR, 1982). In addition, Ithomiinae species 
with mimetic features similar can mate and reproduce after 
stimulation by pheromone (SCOTT, 1973).

A total of 57 host plant species was recorded for 
M. polymnia (Table 1). Economically important plants, 
cultivated by man, as Lycopersicun esculetum Mill 
(Solanaceae) are hosts of M. polymnia, suggesting that the 
devastation of the Mata Atlântica biome may make this 
species a potential pest in crops of plants of this family 
(DRUMMOND; BROWN JUNIOR, 1987; FREITAS, 
1996; SILVA et al., 1968). The polyphagia of M. polymnia 
makes this species most adaptable to coexistence with other 
Ithomiinae in a same plant and the use of host species of 
Solanaceae plants, abundant in the Zona da Mata region 
of Minas Gerais State, Brazil, could increase their survival 
(FERREIRA et al., 2007).

The behavior of caterpillars of M. polymnia 
casabranca and I. lichyi lichyi was gregarious on plant of 
S. granuloso-leprosum. Five caterpillars of the first species 
and three of the second were together on the adaxial side 
on a same leaf of S. granuloso-leprosum. Five caterpillars 
of M. polymnia casabranca were in another leaf of plant 
of this Solanaceae. The gregariousness in Ithomiinae is 
an adaptation to adverse conditions of the dry season, 
as high temperatures and low relative humidity of air 
(PINHEIRO et al., 2008). The caterpillars were fed on 
leaves of S. granuloso-leprosum, with preference for those 
younger, but leaving the veins intact. Natural enemies of 
these caterpillars were not observed. Generalist predator 
ant Camponotus crassus Mayr, 1862 (Hymenoptera: 
Formicidae) prey Ithomiinae, but individuals of this family 
can produce chemical defenses, for example, toxic or non-
palatable substances, to avoid predation by natural enemies 
(PORTUGAL; TRIGO, 2005).

Figura 1 – Adultos de Mechanitis polymnia casabranca (A) e 
Ithomia lichy lichy (B) (Lepidoptera: Nymphalidae), respecti-
vamente, repousando sobre uma folha artificial, coletados em 
Viçosa, Minas Gerais, Brasil após suas lagartas danificarem 
planta de Solanum granuloso-leprosum (Solanaceae).

Figure 1 – Adults of Mechanitis polymnia casabranca (A) and 
Ithomia lichyi lichyi (B) (Lepidoptera: Nymphalidae), respec-
tively, resting on an artificial leaf, collected in Viçosa, Minas 
Gerais State, Brazil after their caterpillars damaged plant of 
Solanum granuloso-leprosum (Solanaceae).

the fifth day of collection. Two normal adults emerged from 
these pupae after the 12th day of pupation and survived 
by 10 days. These adults were identified as I. lichyi lichyi 
in the Departamento de Zoologia of UFPR in Curitiba, 
Paraná State, Brazil.

This is the first report of M. polymnia casabranca 
and I. lichyi lichyi damaging plant of S. granuloso-
leprosum in the Zona da Mata region of Minas Gerais 
State, Brazil. Ithomiinae common in southeastern Brazil 
(VASCONCELOS-NETO; BROWN JUNIOR, 1982) 
were, also, found in central Brazil after 24 years of the first 
assessment (EMERY et al., 2006), suggesting adaptation 
of these insects in different habitats. Insects of this group 
were not observed in 2004 and in some previous years, 
suggesting that the population dynamics of Ithomiinae may 
vary in different climatic years. For example, Hypothyris 
ninonia daeta Boisduval,1836 (Lepidoptera: Nymphalidae) 
was the most abundant butterfly in 2003, while M. polymnia 
was absent in that year, although the most abundant in 2004 
(VASCONCELOS-NETO; BROWN JUNIOR, 1982).

The fact of two species of Ithomiinae were found 
in a same plant of S. granuloso-leprosum agrees with 
the observed for M. polymnia and Mechanitis lysimnia 
(F., 1793) (Lepidoptera: Nymphalidae) from central 
Mexico to southeastern Brazil on plants of Solanum spp. 
(VASCONCELOS-NETO; BROWN JUNIOR, 1982). 

A B
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Host plants References
Solanaceae

Brugmansia candida Brazil: (SILVA et al., 1968)
Brunfelsia grandiflora Brazil: (SILVA et al., 1968)
Cyphomandra spp. Neotropical: (LAMAS, 1985)
Cyphomandra betaceae Brazil: (BIZARRO et al., 2003; SILVA et al., 1968)
Cyphomandra corymbiflora Brazil: (BIZARRO et al., 2003)
Cyphomandra diploconos Brazil: (DRUMMOND; BROWN JUNIOR, 1987) (spp. casabranca)]
Cyphomandra fragrans Brazil: (PORTUGAL; TRIGO, 2005)
Cyphomandra hartwegii Ecuador: (DRUMMOND; BROWN JUNIOR, 1987) (spp. dorissides)]
Cyphomandra sciadostylis Brazil: (DRUMMOND; BROWN JUNIOR, 1987) (spp. casabranca); (BIZARRO et al., 2003]
Cyphomandra velutina Brazil: (SILVA et al., 1968) (spp. casabranca); (DRUMMOND; BROWN JUNIOR, 1987)
Datura stramonium Venezuela: (GUAGLIUMI, 1971) (spp. veritabilis)
Jaltomata procumbens Costa Rica: (HABER, 1978) (spp. isthmia)
Lycopersicon sp. Brazil: (FREITAS, 1996) (spp. casabranca)
Lycopersicon esculentum Brazil: (DRUMMOND; BROWN JUNIOR, 1987; SILVA et al., 1968) (spp. casabranca); Ecuador: 

(DRUMMOND; BROWN JUNIOR, 1987) (spp. dorissides)
Nicotiana tabacum Venezuela: (GUAGLIUMI, 1971) (spp. veritabilis)
Solanum sp. Brazil: (BIZARRO et al., 2003; FREITAS, 1996); Colombia: (OROZCO et al., 2009)
Solanum sp. (section Brevantherum) Brazil: (DRUMMOND; BROWN JUNIOR, 1987) (spp. polymnia)]; Peru: (DRUMMOND; BROWN 

JUNIOR, 1987) (spp. eurydice)]
Solanum sp. (section Solanum) Ecuador: (DRUMMOND; BROWN JUNIOR, 1987) (spp. dorissides)]
Solanum sp. (subgenus Leptostemonum) Brazil: (DRUMMOND; BROWN JUNIOR, 1987) (spp. polymnia) (spp. casabranca)]; Trinidad: 

(DRUMMOND; BROWN JUNIOR, 1987) (spp. kayei)
Solanum spp. Brazil: (BROWN JUNIOR, 1992) (spp. casabranca); (PINHEIRO et al., 2008) (spp. casabranca); 

Costa Rica: (YOUNG, 1984) (spp. isthmia); Neotropical: (LAMAS, 1985); Trinidad: (BARCANT, 
1970) (spp. kayei); n.i.: (NISHIDA, 2002)

Solanum aculeatissimun Brazil: (SILVA et al., 1968); Suriname: (DRUMMOND; BROWN JUNIOR, 1987) (spp. polymnia)
Solanum adenotrichum Brazil: (DRUMMOND; BROWN JUNIOR, 1987) (spp. casabranca)
Solanum adhaerens Costa Rica: (GENTRY; DYER, 2002) (spp. isthmia)]
Solanum asperum Costa Rica: (DRUMMOND; BROWN JUNIOR, 1987) (spp. isthmia)]
Solanum aturense Costa Rica: (HABER, 1978) (spp. isthmia); (GENTRY; DYER, 2002) (spp. isthmia)
Solanum crinitum Brazil: (DRUMMOND; BROWN JUNIOR, 1987) (spp. polymnia)
Solanum goodpeedii Bolivia: (DRUMMOND; BROWN JUNIOR, 1987) (spp. angustifascia)
Solanum granuloso-leprosum Brazil: (DRUMMOND; BROWN JUNIOR, 1987) (spp. casabranca)
Solanum hayesii Costa Rica: (JANZEN; HALLWACHS, 2012) (spp. isthmia)
Solanum hazenii Costa Rica: (JANZEN; HALLWACHS, 2012) (spp. isthmia)
Solanum hexandrum Brazil: (COSTA, 1999) (spp. casabranca)
Solanum hirtum Venezuela: (DRUMMOND; BROWN JUNIOR, 1987) (spp. veritabilis)
Solanum hispidum Costa Rica: (DRUMMOND; BROWN JUNIOR, 1987) (spp. isthmia)
Solanum incarceratum Brazil: (DRUMMOND; BROWN JUNIOR, 1987; SILVA et al., 1968) (spp. casabranca)
Solanum jamaicense Colombia: (GIRALDO; URIBIE, 2010); Costa Rica: (DRUMMOND; BROWN JUNIOR, 1987) (spp. 

isthmia)
Solanum lycocarpum Brazil: (COSTA, 1999) (spp. casabranca)
Solanum mammosum Venezuela: (GUAGLIUMI, 1971) (spp. veritabilis)
Solanum mauritianum Brazil: (DRUMMOND; BROWN JUNIOR, 1987; SILVA et al., 1968) (spp. casabranca); (WILL-

MOTT; MALLET, 2004)
Solanum megalochiton Brazil: (DRUMMOND; BROWN JUNIOR, 1987) (spp. casabranca)
Solanum melongena Brazil: (DRUMMOND; BROWN JUNIOR, 1987) (spp. casabranca)

n.i.: (BUKENYA; HALL, 1987)
Venezuela: (DRUMMOND; BROWN JUNIOR, 1987) (spp. veritabilis)

Solanum palinacanthum Brazil: (COSTA, 1999) (spp. casabranca)
Solanum paniculatum Brazil: (DRUMMOND; BROWN JUNIOR, 1987; SILVA et al., 1968) (spp. casabranca)
Solanum quitoense Colombia: (GALLEGO, 1950) (spp. caucaensis); Ecuador: (DRUMMOND; BROWN JUNIOR, 1987) 

(spp. dorissides)
Solanum robustum Brazil: (DRUMMOND; BROWN JUNIOR, 1987) (spp. casabranca)
Solanum rudepannum n.i.: (CHAPMAN; HALL, 1993); Costa Rica: (HABER, 1978) (spp. isthmia); (DRUMMOND; 

BROWN JUNIOR, 1987) (spp. isthmia); (GENTRY; DYER, 2002) (spp. isthmia)
Solanum rugosum Costa Rica: (HABER, 1978) (spp. isthmia)]; Ecuador: (BECCALONI, 1997) (spp. dorissides)
Solanum schlechtendalianum Costa Rica: (DRUMMOND; BROWN JUNIOR, 1987) (spp. isthmia); (JANZEN; HALLWACHS, 

2012) (spp. isthmia)
Solanum scuticum Brazil: (DRUMMOND; BROWN JUNIOR, 1987) (spp. casabranca)
Solanum sessiliflorum Brazil: (SILVA et al., 1968) (spp. dorissides); (DRUMMOND; BROWN JUNIOR, 1987) (spp. 

casabranca); Ecuador: (DRUMMOND; BROWN JUNIOR, 1987) (spp. dorissides)]; Peru: (LAMAS, 
1976) (spp. dorissides); Venezuela: (DRUMMOND; BROWN JUNIOR, 1987) (spp. veritabilis)

Solanum sissiliflorum Brazil: (SILVA et al., 1968) (spp. dorissides); (DRUMMOND; BROWN JUNIOR, 1987) (spp. 
casabranca)]; Ecuador: (DRUMMOND; BROWN JUNIOR, 1987) (spp. dorissides)]; Peru (LAMAS, 
1973) (spp. dorissides)]; Venezuela: (DRUMMOND; BROWN JUNIOR, 1987) (spp. veritabilis)

Solanum sisymbriifolium Brazil: (SILVA et al., 1968; DRUMMOND; BROWN JUNIOR, 1987) (spp. polymnia)
Solanum spinosissimum Brazil: (SILVA et al., 1968)
Solanum stramoniifolium Brazil: (DRUMMOND; BROWN JUNIOR, 1987) (spp. angustifascia)
Solanum tabacifolium Brazil: (BRÜCKMANN et al., 2000) (spp. casabranca); (PORTUGAL; TRIGO, 2005) (spp. casabran-

ca)
Solanum torvum Belize: (MEERMAN, 2003) (spp. lycidice); Brazil: (DRUMMOND; BROWN JUNIOR, 1987) (spp. 

casabranca)]; Colombia: (CONSTANTINO, 1998) (spp. caucaensis); Costa Rica: (DEVRIES, 1987) 
(spp. isthmia); Venezuela: (GUAGLIUMI, 1971) (spp. veritabilis)

Solanum tuberosum andigena Venezuela: (GUAGLIUMI, 1971) (spp. veritabilis)
Solanum veritabile Brazil: (SILVA et al., 1968) (spp. casabranca); (DRUMMOND; BROWN JUNIOR, 1987) (spp. casa-

branca); (FREITAS, 1996) (spp. casabranca)
n.i. = unidentified.

Tabela 1 – Plantas hospedeiras de lagartas de Mechanitis polymnia (Lepidoptera: Nymphalidae) e referências.
Table 1 – Host plants of caterpillars of Mechanitis polymnia (Lepidoptera: Nymphalidae) and references.
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4 CONCLUSIONS

Mechanitis polymnia casabranca and I. lichyi lichyi 
have potential of defoliation and complete the life cycle on 
plants of S. granuloso-leprosum in the field and laboratory. 
Despite of the large number of hosts of M. polymnia, further 
studies should be conducted to evaluate the mechanisms 
of coexistence between these two species.
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