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Solanum hirtum as a host plant for Mechanitis menapis menapis
(Lepidoptera: Ithomiinae) in Colombia

Solanum hirtum como planta hospedera de Mechanitis menapis menapis (Lepidoptera: Ithomiinae) en Colombia.

CARLOS EDUARDO GIRALDO S.!'y SANDRA L. URIBE S.2

Abstract: Specimens of Mechanitis menapis menapis (Lepidoptera: Nymphalidae: Ithomiinae) were collected from
three localities in the Colombian Andes. Eggs and larvae found on the host plant were collected and studied under
laboratory conditions. The plant on which the immatures were found was identified as Solanum hirtum, which rep-
resents a new host plant record for Mechanitis menapis in Colombia. The observations presented contribute to an
understanding of the host plants of Neotropical diurnal butterflies, and specifically the Ithomiinae, for Colombia.

Key words: Solanaceae. Life cycle.

Resumen: Especimenes de Mechanitis menapis menapis (Lepidoptera: Nymphalidae: Ithomiinae) se recolectaron
en tres localidades de los Andes colombianos. Huevos y larvas encontrados en la planta hospedera se recolectaron y
estudiaron en condiciones de laboratorio. La planta sobre la cual se encontraron los inmaduros fue identificada como
Solanum hirtum hallazgo que constituye un nuevo registro de planta hospedera para Mechanitis menapis en Colom-
bia. Las observaciones presentadas contribuyen al conocimiento de las plantas hospederas de las mariposas diurnas

Neotropicales y en particular de Ithomiinae para Colombia.

Palabras clave: Solanaceae. Ciclo de vida.

Introduction

Mechanitis menapis menapis (Hewitson, 1856) belongs to
the family Nymphalidae, subfamily Ithomiinae. This sub-
family includes Neotropical butterflies distributed in humid
forests from sea level up to 3.000 m and from Mexico to
southern Brazil, Paraguay, and across three Caribbean is-
lands (Willmott and Freitas 2006). Ithomiinae species are
of special interest as entomological and ecological models
because they belong to at least eight distinct mimicry rings
(Joron and Mallet 1998) and because they establish particular
relationships with host plants, most of which produce alka-
loids that are detoxified during the caterpillar life cycle and
later used as defenses against natural enemies (Drummond
and Brown 1987). Important advances improving the knowl-
edge of Ithomiinae in South America have been recently pub-
lished (e.g. Drummond and Brown 1987, 1999; Willmott and
Mallet 2004; Willmott and Freitas 2006). In Colombia, some
publications including host plants records have been made by
Constantino (1997a, 1997b) and Garcia ef al. (2002), but de-
tailed studies related to host plants and life cycle are scarce.
The genus Mechanitis has been recorded in the Colom-
bian Andes particularly in coffee growing areas of Antioquia
and Caldas departments (Constantino 1997a). The genus is
taxonomically difficult and identification to the species level
is mainly achieved using morphological characters such as
wing color pattern and venation. Variation in color pattern
among some species and subspecies, however, makes identi-
fication difficult (Brown 1977). Brown (1977) reviewed the
taxonomy of Mechanitis and Melinaea, but studies are still

lacking on relevant characters as derived from immature in-
stars, and aspects such as host plant range and life cycle detail.
Regarding his work, Brown (1977) stated: “it is not claimed
that this represents a final taxonomic revision, as much field,
insectary, genetic, cytological, physiological and biochemi-
cal work must still be undertaken before a complete and de-
finitive comprehension of these groups can be achieved.”

Interactions between Ithomiinae butterflies and Solanace-
ae plants have been well documented (Drummond and Brown
1987, 1999; Willmott and Mallet 2004). Records of Mechani-
tis larvae feeding on Solanum plants have been reported in
Brazil, Costa Rica and Colombia (Vasconcellos-Neto 1986;
Acevedo 1992; Constantino 1997a; Haber 2001). According
to Willmott and Mallet (2004), and based on an extensive
compilation from different authors, there are more than 35
Solanum host plants registered for Mechanitis species. As an
example, M. lysimnia (Fabricius, 1793) females have been
observed laying eggs on the leaves of at least five prickly
Solanum species in southeast of Brazil (Vasconcellos-Neto
and Monteiro 1993). In Colombia, Constantino (1997a), re-
corded M. polymnia (Linnaeus, 1758) feeding on S. torvum
(Sw., 1788) and S. quitoense (Lam., 1794) and M. menapis on
S. torvum, S. hispidum (S. asperolanatum Ruiz & Pav., 1799),
S. nigrum (L., 1753) and S. mammosum (S. circinatum Bohs,
1995).

The high diversity of the genus Solanum, estimated at
approximately 1400 species (Bosh 2005) with 163 restricted
to Colombia (NHM 2008), and the morphological similarity
between species, have contributed to a poor understanding of
Solanum host plants for Ithomiinae in Colombia, including
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for Mechanitis. In this work we report Solanum hirtum Vahl.
as a host plant for M. menapis menapis in Colombia.

Materials and Methods

Biological material was obtained during fieldwork from
three localities in the Andean region of Colombia. Santa Fé
de Antioquia (500 m elevation, 6°32°08,19” N, 75°49°41,32”
W) Valparaiso Antioquia (1000 m elevation 5°41°32,86N,
75°38°24,14”W), and Anserma Caldas (840 m elevation
5°10°35,01”N, 75°40°51,84”W). Eggs and larvae were col-
lected from plant leaves and plant samples were taken for
the later taxonomic identification. Plants were identified us-
ing Whalen et al. (1981) and Bohs (2005) and by comparison
with specimens deposited at the Herbarium MEDEL, Uni-
versidad Nacional de Colombia, Medellin. Species identities
were confirmed by an expert of the Solanum genus, Dr. Lynn
Bosh. Voucher specimens were deposited in the Herbarium
MEDEL.

Immature stages were reared under laboratory conditions
in the insectarium at the Universidad Nacional de Colom-
bia, Medellin (1538 m elevation, 27°C and 45% humidity).
Selected branches with eggs or larvaec were taken from the
plants and transported to the insectarium. There, each stem
was hydrated with water and put into a cage made of wood
and mesh (20 X 30 X 29 cm). Branches were replaced after
larvae consumed them. Length and width measurements of
the larvae were taken after each molt. Insects remained in the
cages until eclosion of the imago. Adult butterflies obtained
were mounted and deposited at the Entomological Museum
Francisco Luis Gallego (MEFLG) of the Universidad Nacio-
nal de Colombia, Medellin. Adults were sexed and identi-
fied using morphological characters and field guides (Brown
1977; Garcia et al. 2002). Species identities were also con-
firmed by Gerardo Lamas (Museum of Natural History, Uni-
versidad Nacional Mayor de San Marcos).

Results and Discussion

Plant samples where immature stages of Mechanitis were
found and reared corresponded to S. Airtum (Fig. 1A). S. hir-
tum is distributed from Peru to Central America (Bohs 2005)
and was previously reported as a host plant for M. isthmia (M.
polymnia isthmia H. W. Bates, 1863) by Rathcke and Poole
(1975) and Drummond and Brown (1987) in Venezuela. In
Colombia, it has not previously been reported as a host plant
for Mechanitis.

The life cycle from egg to adult lasted 30 days with five
instars exhibited. In the field, the eggs were found distributed
individually or in small clusters (Fig. 1B), usually on the up-
per leaf surface of young plants <1 m tall. A total of 109 eggs
were collected and reared of which 63 reached adult stage
(57.8%). Of these, 33 were males (52.38%) and 30 were fe-
males (47.62%).

After hatching, first instars ate a part of the egg shell and
a small part of the leaf, making a hole through which they
passed to the inner leaf surface. They then weaved a web on
the leaf’s stellate trichomes on which they were able to move.
According to Rathcke and Poole (1975), such behavior in M.
isthmia (M. polymnia isthmia) is an adaptation for feeding
on Solanum plants. Larvae begin to eat at the edge of the
same hole they passed through before to fed on the upper leaf
surface. First instars have a black cephalic capsule. The body
is clear before eating and then turns dark green due to food.
They have eight pairs of almost imperceptible, undeveloped,
lateral tubercles above the prolegs. Their thoracic legs and
prolegs are white. The body is 3 mm long and 0.7 mm wide
after eclosion (Fig. 1C). One day later, the legs are black and
prolegs are white; the body is 5 mm long and 0.7 mm wide.

Second instars are 7 mm long and 2.0 mm wide; their
lateral tubercles are white and larger (0,5 mm). The cephalic
capsule is black and the body is grey from the head until the
sixth abdominal segment. The other segments are white. Pro-
legs are grey. Third instars are 18 mm long and 2.5 mm wide.

Figure 1. A. Solanum hirtum B. Eggs C. first instar larvae eclosion. D. Fifth instar larvae. E. Pupae, F. Male adult dorsal view (Left) and ventral

view (Right).
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The cephalic capsule and body are grey, but the central part
and bases of the tubercles are yellow. For this instar, abdomi-
nal tubercles are well developed (I mm). Posterior instars
(fourth) have similar coloration but are different in size (21
x 3.0 mm; tubercles 2 mm). The last instar (fifth) is 25 mm
long and 4 mm wide; the tubercles are 5 mm long, the color
turns purple along the body (Fig. 1D). Before pupation, the
larvae turn yellow and stop feeding. Pupae are yellow on the
first day and then become golden (Fig. 1E). The finding of
five larval instars is in accordance with previous results from
Constantino (1997a) for this species and for many other spe-
cies of Ithomiinae (Willmott 2009). For morphological com-
parisons there are no published details of immature stages for
M. menapis.

The finding of S. Airtum as host plant of M. menapis in
Colombia highlights the importance of this kind of study
that reveals details of the butterfly-host plant interaction. It is
clear that in Colombia information related to this aspect, and
based on ecological data and field studies, is quite scarce.
There is only one previously published work in Colombia
reporting host plants for M. menapis (Constantino 1997a).
This work reported other Solanum species but not S. hirtum.
Our study on M. menapis and others in Costa Rica and Ec-
uador (Drummond and Brown 1987; Haber 2001) indicate
that the genus Solanum is perhaps the only one used by M.
menapis.

Other Mechanitis species such as M. polymnia and M.
lysimnia also lay eggs in S. hirtum as indicated by the obser-
vations of Drummond and Brown (1987) in Venezuela. Both
species are morphologically similar and their taxonomic sta-
tus and host plants records in Colombia are also being revised
by the authors.

Although Solanum appears to be the most important host
plant genus for Mechanitis, other genera such as Brugmansia,
Brunfelsia, Cyphomandra, Datura, Jaltomata and Nicandra
have been previously reported in Brazil, Costa Rica, Ecuador,
Uruguay and Venezuela (Beccaloni et al. 2008), and their im-
portance as host plants in Colombia has not been determined.
Intensive studies are needed on local populations with differ-
ent life histories, ecology and biochemical properties. This
type of investigation is necessary to answer important ques-
tions such as why butterflies evolve to use a particular host
plant or set of host plants, and what phenotypic and micro-
evolutionary alternatives are open to a population in exploit-
ing the food plant resource.
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Nota cientifica

Araias asociadas a la floracion de Drimys granadensis (Winteraceae)

Spiders associated with the flowering of Drimys granadensis (Winteraceae)

XAVIER MARQUINEZ', JULIANA CEPEDA2 KATHERINE LARA® y RODRIGO SARMIENTO*

Resumen: Drimys granadensis (Winteraceae) es un arbol frecuente en los bosques altoandinos, con un sistema de po-
linizacion entomofilo abierto. En este trabajo se identificaron las arafias asociadas a D. granadensis en relacion con las
fases fenologicas florales y con los insectos visitantes. Encontramos un total de 53 adultos de arafias de siete familias
(Araneidae, Thetragnathidae, Theridiidae, Linyphiidae, Thomisidae, Salticidae y Aniphaenidae) y 12 morfoespecies.
Las arafias tuvieron preferencia por flores en fase femenina y hermafrodita donde los dipteros fueron mas abundantes.
Se encontrd una especie de Thwaitesia (Theridiidae) forrajeando exudados de los estigmas. Esta especie presenta ab-
domen con coloracion similar a las anteras y un cuerpo transparente que le ayuda a pasar desapercibida dentro de las
flores. El camuflaje es también usado para cazar por una especie de Misumena (Thomisidae) que se asemeja en color y
forma a un botén floral de D. granadensis.

Palabras clave: Fase floral. Visitantes florales. Misumena. Thwaitesia.

Abstract: Drimys granadensis (Winteraceae) is a common tree in the high-Andean forests, with a system of open
pollination by insects. In this work we identified the spiders associated with D. granadensis in relation to the floral
phenological phases and the visiting insects. We found a total of 53 mature spiders from seven families (Araneidae,
Thetragnathidae, Theridiidae, Linyphiidae, Thomisidae, Salticidae and Aniphaenidae) and 12 morphospecies. The spi-
ders had a preference for flowers in the female and hermaphrodite phases where the dipterans were more abundant.
We found a species of Thwaitesia (Theridiidae) foraging exudates of the stigmata. This species has an abdomen with
coloration similar to the anthers and a transparent body that helps them be imperceptible in the flowers. The camouflage
is also used to hunt by a species of Misumena (Thomisidae), which is similar in color and form to a D. granadensis

flower bud.

Key words: Floral phase. Floral visitors. Misumena. Thwaitesia.

Introduccion

Drimys granadensis L.f., 1781, conocido comunmente como
“canelo de paramo”, se encuentra distribuido en el norte de
los Andes (Colombia, Ecuador, Perti y Venezuela) y en las
zonas montafosas de Centro América (Costa Rica y Méxi-
co), entre los 1600 y 3200 msnm; Thien (1980) reportd que
en Chiapas (México) sus visitantes florales fueron coledpte-
ros, dipteros e himenopteros, en tanto que Marquinez et al.
(2009) reportdé como visitantes florales en Cundinamarca
(Colombia) a seis ordenes, 21 familias y 29 especies de in-
sectos; cuatro especies de coledpteros y dos de dipteros se
consideraron como polinizadoras por su abundancia y carga
de polen. Las flores de Drimys brasiliensis Miers, 1858, son
visitadas por siete 6rdenes de insectos, siendo la polinizacion
debida principalmente a coledpteros, dipteros y tisandpteros
(Gottsberger et al. 1980). Weberling (2007; basado en Gotts-
berger et al. 1980) considerd que el género Drimys presenta
un sistema de polinizacion abierto, entomofilo generalista.
Ninguna investigacion previa registra arafias asociadas a la
floracion de Drimys o de alglin otro género de Winteraceae
(Marquinez 2008).

Las arafias es el orden de depredadores de insectos mas
diversificado, con una gran cantidad de estrategias de caza, lo

que permite subdividirlas ecolégicamente en gremios; estos
corresponden a taxones con una estrategia de caza similar que
consumen con mas efectividad presas asociadas a un habitat
determinado (Foelix 1996). Uetz et al. (1999) establecieron
seis grandes gremios: acechadoras, errantes en follaje, erran-
tes en suelo; tejedoras con tela en sabana, con tela irregular y
con tela orbicular. En el presente estudio se realizo un acer-
camiento a la asociacion arafias — Drimys granadensis, para
dar respuesta a las siguientes preguntas: (1) ;Cuales especies,
familias y gremios de arafias se encuentran asociados a D.
granadensis durante su floracion? y (2) ;Qué recursos aporta
D. granadensis a dichas aranas?.

Materiales y Métodos

Se estudio una poblacion de Drimys granadensis situada en
Altos de Yerbabuena, cerros orientales de Bogota (4°52°40”N,
74°00°04”W; 2808 msnm; Cundinamarca, Colombia), entre
el 12 de septiembre y el 5 de octubre de 2005. Se seleccio-
naron doce arboles con flores en estado de boton. Cada una
de las flores fueron clasificadas diariamente en las fases fe-
nologicas: Antesis, femenina, hermafrodita, masculina y
senescencia; alternando con esta determinacion, se hicieron
observaciones y capturas diurnas de los insectos y araas,

! Ph. D. Departamento de Biologia, Universidad Nacional de Colombia. Apartado aéreo 14490. xmarquinezc@unal.edu.co. Autor para correspondencia.
2 Bidloga, Candidata a M. Sc. en Medio Ambiente y Desarrollo. Instituto de Estudios Ambientales, Universidad Nacional de Colombia. jcepedav@unal.

edu.co, juliana.cepedav@gmail.com.

* Bi6loga, Universidad Nacional de Colombia. klarafl@unal.edu.co, kalara77@lycos.com.
4 Biologo, Departamento de Biologia, Universidad Nacional de Colombia. rasarmientog@unal.edu.co.



Arafias asociadas a Drimys granadensis 173

manualmente o con red entomologica, y anotando el lugar
de captura: sobre la inflorescencia (volando alrededor de las
flores o posado sobre pedunculos o pedicelos) o sobre la flor,
teniendo en cuenta en este caso su fase fenoldgica; se regis-
traron también los recursos utilizados: polen, néctar del co-
nectivo de los estambres, exudado estigmatico, lugar de caza
o refugio. Para la determinacion taxondmica de las arafias se
consulté a Levi y Levi (1962), Levi (1991, 2002) y para los
insectos a Mc. Alpine et al. (1985), Borror et al. (1992), y
Marvaldi y Lantei (2005). Los especimenes fueron etique-
tados y depositados en la coleccion del Instituto de Ciencias
Naturales de la Universidad Nacional de Colombia (ICN).

Resultados y Discusion

Se encontraron 53 individuos adultos de arafias agrupados
en cinco gremios: acechadoras, errantes en follaje, errantes
en suelo, tejedoras con tela en sabana, con tela irregular y
con tela orbicular; siete familias asi: Aniphaenidae, Aranei-
dae, Linyphiidae, Salticidae, Theridiidae, Thetragnathidae
y Thomisidae y 12 morfoespecies (Tabla 1). Las familias
mas abundantes fueron Linyphiidae (37,7%) y Theridiidae
(24,5%), lo cual coincide con Cepeda y Florez (2007) para
un bosque altoandino colombiano. De los 35 individuos de
arafias que tienen informacion sobre el lugar de captura, 19
fueron encontrados en las inflorescencias de Drimys, en telas
o sobre pedinculos o pedicelos, en tanto que 16 fueron cap-
turados sobre las flores mismas (Tabla 1). Se encontraron 140
individuos de insectos, correspondientes a 28 morfoespecies
y seis ordenes: Coleoptera (37 individuos en total; 21 Curcu-
lionidae, ocho Chrysomelidae, siete Cantharidae y un Cara-

bidae), Diptera (81 individuos en total; 26 Chironomidae, 23
Sciaridae, 13 Bibionidae, 12 Empididae, 9 Dolichopodidae;
cf. Marquinez et al. (2009).

Las flores de Drimys granadensis atrajeron, mediante
oferta de recursos, a insectos que constituyen polinizadores
potenciales; los dipteros buscaban en las flores principalmen-
te exudados estigmaticos y ocasionalmente también exudados
derivados del conectivo de los estambres, mas abundantes en
las fases florales femenina y hermafrodita; los coledpteros,
ademas de estos exudados, también consumieron polen pre-
sente en las fases florales hermafrodita y masculina (Marqui-
nez et al. (2009). Debido a lo anterior, los coledpteros visita-
ron con similar frecuencia flores en fase femenina (32,1% de
las observaciones) (Tabla 1), hermafrodita (32,1%) y mascu-
lina (21,4%), en tanto que los dipteros tuvieron preferencia
por la fase femenina (60%), seguida de la fase hermafrodita
(11,7%) y finalmente por la fase masculina (4%) (Tabla 1).
Los insectos visitantes fueron, a su vez, recursos cazados por
las arafas en las inflorescencias o en las flores mismas; el he-
cho de que las arafias encontradas en las flores tuvieran pre-
ferencia por las fases florales femenina y masculina (68,8%
y 25%, cf. Tabla 1) y las observaciones ocasionales de caza
(Figs. 1A'y 1B), sugieren que el principal recurso capturado
por las arafias son los dipteros.

Todas las especies errantes en follaje y tejedoras orbicu-
lares, asi como los salticidos (Fig. 1E) del gremio cazadoras
al acecho, se encontraron asociadas exclusivamente a los pe-
dunculos o pedicelos de las inflorescencias (Tabla 1), utili-
zéndolos como sitio de caza, o bien como estructura para el
sostenimiento de telarafias (Fig. 1A), aprovechando la alta
disponibilidad de presas correspondiente a los visitantes en

Tabla 1. Numero de individuos recolectados de arafias indicando gremio, familia y especie y ordenes de insectos en las inflorescencias y flores de

Drimys granadensis.

Araias Fase fenoldgica floral
Gremio Familia Género-especie ;:ti::(i)s Fem. Herm. Masc. Inflor.  Sin datos  Total
Tejedoras orbitelares ~ Araneidae Alpaida variabilis 0 0 0 0 1 1 2
Keyserling 1864
Tejedoras orbitelares  Araneidae Aculepeira sp. 0 0 0 2 2
Tejedoras orbitelares  Thetragna- Chrisometa sp. 0 0 2 1 3
thidae
Tejedoras irregulares  Theridiidae Twaitesia sp 1. 0 3 1 0 1 6 11
Tejedoras irregulares  Theridiidae Twaitesia sp 2. 0 1 0 0 1 0 2
Tejedoras en sabana  Linyphiidae Dubiaranea sp. 0 0 0 5 4 11
Tejedoras en sabana  Linyphiidae Subfamilia 0 2 2 0 5 2 9
Erigonine

Cazadoras al acecho ~ Thomisidae af. Misumenoides sp. 0 0 0 0 0 1 1
Cazadoras al acecho ~ Thomisidae af. Misumena sp 1. 1 2 0 0 2 0 5
Cazadoras al acecho ~ Thomisidae af. Misumena sp 2. 0 0 1 0 0 0 1
Cazadoras al acecho  Salticidae 0 1 0 0 1 1 3
Errante en follaje Anyphaenidae 0 0 0 0 3 0 3
Total aranas 1 11 4 0 19 18 0
Insectos

Diptera 3 30 7 2 7 0 50
Coleoptera 2 9 9 6 2 0 28

Inicio antesis: luego de la ruptura de caliptra y antes de la apertura completa de los pétalos; Fem.: femenina; Herm.: hermafrodita; Masc.: masculina, Inflor.: especimenes captu-
rados fuera de las flores, sobre telaranas, o sobre pedtnculos, pedicelos o bracteas de la inflorescencia.
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Figura 1. Arafias asociadas a Drimys granadensis durante la floracion. A. Alpaida variabilis depredando a Dilophus sp.,; B. Twaitesia sp. depredando
a un Tipulido; C. Twaitesia sp.1 sobre flor de D. granadensis; D. Misumena sp. 1 sobre pedinculo de la inflorescencia de Drimys granadensis; E.
Misumena sp. 1 depredando a una larva de coledptero; F. Salticidae al acecho en una hoja cercacana a una inflorescencia de D. granadensis. Escala

=0.5 mm.

su recorrido hacia las flores. Las tejedoras en sabana se ha-
llaron en telas asociadas a las inflorescencias, pero también
en las flores de Drimys (Tabla 1); las tejedoras irregulares del
género Thwaitesia se observaron cazando dentro o fuera de

las flores (Figs. 1B, C); su abdomen con coloracién similar
a las anteras de los estambres y su cuerpo transparente les
ayudo a pasar desapercibidas dentro de las flores, especial-
mente los juveniles (Fig. 1C); adicionalmente, se encontr6 a
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Thwaitesia sp.1 forrajeando exudados de los estigmas, com-
portamiento reportado previamente en salticidos (Jackson et
al. 2001). Las cazadoras al acecho del género Misumena se
asemejan en color y forma a un boton floral de D. granaden-
sis, utilizando este camuflaje para cazar (Figs. 1D, E).
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