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ABSTRACT. The larval stage of Antherina suraka (Boisduval) (Saturniidae) consumes leaves of plant species from 23 families.
These host plant species belong mainly to families in the subclass Rosidae, although those in the family Oleaceae and Apocynaceae
from another subclass (Asteridae) are nearly as numerous as those in the family Rosaceae. Documentation and field surveys from
2008 to 2011 in different regions of Madagascar enabled an update of the list of the host plants of A. suraka. As few records of host
plants exist and no immature stages were found in the dry areas, in contrast with other regions of Madagascar, further studies of A.
suraka in these special ecosystems will provide interesting ecological data. The discovery of several host plant species endemic to
Madagascar showed that, although A. suraka has adapted to feed on non-native species in disturbed sites throughout its range, it re-
mains reliant on native forests. Determination of its host availability in each region constitutes an important step in prioritizing the
conservation of the edges of the remaining endangered forests, as it might help establish sericulture that can reduce deforestation
by improving the livelihood of local people.

Additional key words: silkworm, food plants, deforestation, conservation.

Madagascar, the fourth largest island in the world
located 400 km off the southeast coast of Africa, is
known for its high biodiversity with an extraordinary
level of endemism (Myers et al. 2000). Nearly 80 % of
its plants (Schatz 2001) and vertebrates are not found
anywhere else in the world (Goodman & Benstead
2005).  It was separated 150–160 million years ago from
mainland Africa and 88–95 million years ago from India
(Rabinowitz et al. 1983, Storey et al. 1995, Wells 2003).
Thus, the island has been isolated for 85 million years,
which has allowed its living inhabitants to evolve
independently, giving rise to adaptive radiations in many
taxa and high levels of endemism at the genus or species
level (Paulian & Viette 2003). In addition, biodiversity
has been enhanced in relatively recent times by
colonization by some living groups, including insects
such as swallowtail butterflies (Papilionidae) (Zakharov
et al. 2004, Condamine et al. 2013).  The topography
ranges from the mountainous central part of the island
to the flat littoral areas and also features various
geological barriers such as rivers, volcanic mountains
and karsts, which offer additional opportunities for
biological diversification. The climate regionally differs
depending on elevation and the dominant winds. Both
the variety of topography and climate led to the
extremely high diversity of habitats. Thus, authors such

as DeWit (2003) have characterized Madagascar as a
continent. 

However, this unique biodiversity in Madagascar is
severely endangered because of destructive practices
such as slash-and-burn agriculture, gathering wood for
fuel, timber logging and mining activities (Mittermeier
et al. 1999, Fritz-Vietta et al. 2011). Protecting the
forests requires integrating local people into
conservation projects, as they rely heavily on forest
resources. Efforts are being made to implement
integrated conservation management. One solution is to
provide a new income stream for local farmers (Marcus
2001), as implemented by a non-governmental
organization, Conservation through Poverty Alleviation
International (CPALI), which works in the Northeast of
Madagascar and trains farmers for silk production of
local species of silkworms, thus reducing
overexploitation of the remaining forests of Madagascar.

Worldwide, the main commercial silk-producing
species are the domesticated silkworm, Bombyx mori L.
(Bombycidae), and several wild silkworms from other
families, mainly Saturniidae (Peigler 1993). In
Madagascar, the Saturniidae or Emperor Moths are
important primarily for their beauty, attracting insect
collectors from around the world, but they have
surprisingly been unused traditionally for silk
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production (Peigler 2004). Instead, a species of
Borocera (Lasiocampidae) commonly called Landibe,
has been mainly used throughout the country since
ancestral times for manufacturing different garments,
from funeral shrouds to traditional ceremony clothes
(Razafimanantsoa et al. 2012). 

This study focused on Antherina suraka (Boisduval,
1833) (Saturniidae), a species endemic to Madagascar
and the Comoros Islands (Paulian 1951, Griveaud 1961,
Viette 1965). Our investigation of host plant utilization
by this species was restricted to the island of
Madagascar, where A. suraka has been recently
identified as a potential source for commercial wild silk
production (Razafimanantosoa et al. 2006).

Collecting records in the Botanical and Zoological
Park of Tsimbazaza (Parc Zoologique et Botanique de
Tsimbazaza, PBZT) and the French National Museum
of Natural History (Musée National d'Histoire
Naturelle, MNHN) show that A. suraka is widely
distributed throughout the island. Few specimens of A.
suraka in these collections are labeled with any host
plant data and their exact origins are rarely specified.
This lack of information is not surprising as most of the
specimens were collected as adults at lights, like other
wild silk moths observed by Peigler (2004). Adding
information about the host plant range of a
phytophagous insect will aid significantly in
understanding its natural history.  In the literature, the
larvae of A. suraka are recorded as consuming leaves of
a variety of plant species (Bouvier 1936, Paulian 1951,
Griveaud 1961, Stone 1991, Kurz 1991, Bowers 1993,
Lampe 2010, Meister 2011) growing in diverse habitats.
Of the plant species mentioned by these authors, only a
small percentage were recorded from dry areas,
although A. suraka is present in both dry and humid
areas, two of the main types of vegetation in
Madagascar. Further field exploration would therefore
be necessary to complement these host records.

Information about host plants is important as it can
serve as a tool to locate or rear a species for further
biological studies or to maintain mass-rearing of the
insect for economic purposes such as sericulture.
Collating the distribution records of all host plants with
distribution records for A. suraka would provide a
versatile and useful tool for implementing conservation
measures. Nonetheless, circumspection is
recommended in this regard as the presence of a host
species in a region does not necessary imply that the
population of A. suraka living there optimally utilizes
that species. As an example, over 90% of individuals of
Rothschildia lebeau (Guérin-Méneville) (Saturniidae)
recorded in a dry forest in Costa Rica were found living
on only three species out of the 11 food plants recorded

for the species in this region (Janzen 2003). Thus, larvae
of A. suraka might use an alternative host plant as
palatability of leaves might vary with altitudinal
gradients (Erelli et al. 1998) and environmental
conditions such as  light availability (Osier & Jennings
2007) and drought (Gutbrodt et al. 2011). 

The aim of the current study was to update the list of
the host plants utilized by A. suraka throughout its
range by recording larvae consuming leaves in specific
regions of Madagascar and to collate these records with
previous reports. The list of food plants recorded during
our study is by no means exhaustive; rather, it is an
attempt to shed additional light on the natural history of
A. suraka, a spectacular representative of the endemic
fauna that may provide, via silk production, a new
income opportunity for the riparian farmers, which may

FIG. 1. Collecting sites of Antherina suraka (Saturniidae) in
Madagascar. Dot colours: red - collecting site; light purple -
evergreen humid forest (low altitude); green - evergreen humid
forest (mid-altitude); blue - evergreen humid forest (low moun-
tain); brown - evergreen sclerophyllous woodland; dark purple -
deciduous, seasonally dry, western forest; tan - deciduous, dry,
southern forest. Base map from World Light Gray through Ar-
cGIS® software; primary vegetation map by Du Puy and Moat
(1996). Copyright © Esri and the Royal Botanical Garden, Kew,
All rights reserved.
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FIGS. 2–7. (2) Antherina suraka live cocoon collected among grasses under a host plant. (3) Antherina suraka female on alert.
(4) Antherina suraka third-instar larva feeding on leaf of Weinmannia sp. (Cunoniaceae) in Vohimana Forest in Madagascar. (5) An-
therina suraka final-instar larva on Maesa lanceolata (Primulaceae) in Ranomafana National Park. (6) Bakerella grisea (Loran-
thaceae) in Ranomafana National Park, on which larvae of Antherina suraka were found but did not survive. (7) Antherina suraka
final-instar larva on Ischnolepis tuberosa (Apocynaceae) in  Anjà Forest.
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TABLE 1. Sites visited during investigation of from 2008 to 2011. 

Region Site Subsite
Latitude/Longitude/

Altitude Year of Collection

Evergreen humid forest

North - East Maroantsetra Ambalamahogo -15.354833/49.55575
/35m 2010

Anantoraka -15.476/49.661028
/13m 2010

Vodiriana -15.553778/49.560778
/26m 2010

Maroantsetra Town -15.438914/49.739508
/10m 2009 and 2010

Central - East Vohimana Forest Near the Researcher
Village

-18.92147/48.51195
/792m 2008, 2010 and 2011

South - East Ranomafana
National Park Along the National Road -21.258138/47.419027

/792m 2010

Karianga Karianga Town -22.416667/47.366667
/263m 2008

City green patch

Central Antananarivo City Ambatomaro 2009 and 2010

Ambohitsaina -18.91548/47.553083
/1323m 2010

Ambohimiandra -18.92855/47.545217
/1293m 2010

Rupicolous vegetation
(on rocky area)

South-Central Anjà Forest -21.85015/46.83545
/984m 2009 and 2010

Fire-resistant forest

Midwest Arivonimamo Ankahalalana -19.00814/47.12083
/1334m 2010

South-Central Isalo National Park Oasis -22.62273/45.35155
/838m 2010 and 2011

Mangily circuit -22.5612667
/45.3705000/ 2011

Deciduous dry forests

South-West Analalava Forest South Tanambao -22.583916/45.1279833
/712m 2010 and 2011

South-West Kirindy Reserve Research Center -20.0671/44.6574667
/55m 2010 and 2011
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help to reduce the constant human pressure on the
endangered unique forests of Madagascar. 

MATERIALS AND METHODS

Areas of investigations selected as potential field sites
were based on records from different authors who
captured adults of A. suraka at these locations (Craig
2007, Rafamantanantsoa 2005, Razafimanantosoa et al.
2006) as well as from local farmers and field biologists
who have found the species in these regions. Ten main
sites were selected for the study (Table 1). A map of
Madagascar was created using World Light Gray base
map from ArcGIS® software by Esri, Delorme and
Navteq. The sites were plotted on this base map from
the coordinates recorded in the field using a handheld
Global Positioning System (GPS) device (eTrex -
Garmin Inc.). A refined map of primary vegetation of
Madagascar by Du Puy & Moat (1996), produced by the
Royal Botanical Gardens, Kew, was superimposed on
the base map to show the distribution of the selected
sites across different ecosystems of Madagascar, as
characterized by different climates. The East Coast,
directly exposed to the trade winds, has the highest
rainfall; the Central Highlands are drier and cooler and
the West Coast is considerably drier as the trade winds
do not reach it sufficiently to provide significant
humidity. Thus, parts of the Southwest and the Deep
South experience extremely low rainfall and are semi-
desert areas. Consequently, extremely varied vegetation
types characterize the island (Figure 1): thicket
vegetation covers the extreme south of the country,
savanna woodlands and grasslands with patches of dry
deciduous forests characterize the west, and these types
are separated from the humid evergreen dense forests
of the east by chains of mountains along the length of
the island. Predominant grasslands cover the Central
Highlands. 

Eggs, larvae and cocoons of A. suraka were collected
from November 2008 to January 2009, from March to
May 2010 and during February and March 2011. Two
teams of investigators, each comprising two or three
entomologists, worked simultaneously at different sites
during these periods. In addition, local guides assisted
the teams during the surveys to facilitate investigation of
potential habitats and host plants. Larvae were located
by inspecting feeding damage on leaves of all previously
recorded host plants. Vegetative parts of the plant on
which larvae were found were preserved for
identification and use as vouchers, which were
deposited at PBZT and the California Academy of
Sciences (CAS). As the larvae of A. suraka pupate in
cocoons scattered on the ground, cocoons were
collected under dead leaves of known or suspected

larval host plants or on grasses on the surrounding soil
(Figure 2). Adults (Figure 3) were captured over a six-
hour period (from 21:00h to 03:00h) using light-traps
comprising a black-light (Bioquip Inc., 2804 AC/DC, 12
volts, 15 watts) powered by a portable automobile
battery and hung or placed close to a white-sheet screen
2 × 1.60 m in dimensions. Specimens were generally
killed and stored in glassine envelopes to document the
presence of the species in the study areas. When
females and males were simultaneously captured, they
were kept alive and allowed to copulate in portable net
cages.

For confirmation of host plants, field-collected larvae
were reared in the laboratory on foliage of the plants on
which they were found by placing them on freshly cut
twigs with leaves in a container filled with water. Twigs
and water were replaced every two to five days
depending on the species of plant.

RESULTS

The larvae of A. suraka feed on approximately 44
species of plants belonging to 23 families in 15 plant
orders (Tables 1 and 2). Host plant species belong
primarily in families placed in the subclass Rosidae (28),
the highest number of species (7) falling in the family
Rosaceae. Other families of Rosidae were represented
by one or, occasionally, two or three species. Although
only six families of the subclass Asteridae and two of
Core Eudicots were accepted as hosts, the family
Oleaceae and Apocynaceae of Asteridae comprised the
second and third highest numbers of host plants in term
of species (respectively 6 and 4) after Rosaceae. Most of
the host families listed here for A. suraka are shared
food plants with other species of Saturniidae (Collins &
Weast 1961, Griveaud 1961, Stone 1991, Lampe 2010,
Meister 2011). Hostplants of A. suraka, Weinmannia sp.
(Cunoniaceae) and Eugenia sp. (Myrtaceae) are, for
example, hosts of the Comet Moth, Argema mittrei
(Guérin-Méneville), another Malagasy-endemic species
belonging to the family Saturniidae (Pinhey 1972, Stone
1991). 

In total, ten species of plants that are endemic to
Madagascar were newly recorded as hosts of A. suraka
(Table 3). We found larvae of A. suraka consuming
foliage of Weinmannia sp. in the Vohimana forest in
2008 (Figure 4), but when reared on it in the laboratory
they failed to pupate. Leaves of Ischnolepis tuberosa
Jum. & H. Perrier (Apocynaceae, Asclepiadoideae), a
species with toxic latex, as well as Bakerella grisea
(Scott-Elliot) Balle (Loranthaceae), which is a plant
parasite, were eaten by the larvae of A. suraka. Both
species were found in close proximity to the known host
Maesa lanceolata G. Don (Figure 5). Ischnolepis
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tuberosa grows on rocks close to M. lanceolata in Anjà.
All larvae of A. suraka recorded there were feeding on
the needle-like leaves of I. tuberosa (Figure 7) and all of
them successfully eclosed as adults when reared on this
plant. No larvae were found on the leaves of M.
lanceolata during our visit in Anjà in 2009, but the local
people recorded them on M. lanceolata in 2013. The
larvae found feeding on Bakerella grisea were on a plant
immediately adjacent to M. lanceolata at the edge of the
rainforest in Ranomafana (Figure 6), but they died
without reaching the pupal stage whereas those feeding
on leaves of M. lanceolata easily reached the adult stage.
It thus appears that a female may have deposited some
eggs on the leaves of B. grisea by mistake. In December
2008, larvae of A. suraka were found feeding on leaves
of M. lanceolata and Weinmannia sp. in the Vohimana
Forest, but neither larvae nor adults could be found in
2010 at the same sites. Definite host species of A.
suraka were recorded from the northern
(Maroantsetra), central (Vohimana) and southern
(Ranomafana) parts of the eastern side of Madagascar,
where the evergreen humid forest lies (Table 1). At
Karianga, another site in the vicinity of a rainforest, no
larvae were found on any leaves inspected in November
2008, but two A. suraka adults were captured at light
and on a tree during the day.

In the dry forest of Kirindy, between two and seven
old cocoons of A. suraka, the ages estimated at about
one year post-eclosion, were found among grasses
below each of the seven plant species discovered as
hosts in 2011. Although no larvae were found feeding on
the leaves of these plants during our surveys, the
presence of cocoons at a distance of 0.25–0.75 m from
the trees or even between their twigs was considered to
be evidence that A. suraka feeds on them. Adding
credence to this association is the fact that larvae of A.
suraka typically wander from the foliage to the bottom
of their host tree to find a suitable substrate, such as
grasses or dead leaves, in which to spin a cocoon.
Because some saturniids may crawl across distances of
ten meters or more if no suitable substrate near a host
tree is encountered, rearing experiments would be
needed to confirm this putative association between A.
suraka and these host tree species. 

In Isalo National Park and Analalava Forest, where
various types of vegetation including dry and rupicolous
forests as well as fire-resistant ones such as the Tapia
(Uapaca bojeri Baill., Phyllanthaceae) forest occur,
adults of A. suraka were captured at light in 2010 and
2011 but no larvae or cocoons were found on or near
possible host plants. Mascarenhasia sp. (Apocynaceae)
was reported by local villagers in Analalava as a host, but
this could not be confirmed as no larvae were found

feeding on this plant. Adults of A. suraka were recorded
from another Tapia forest in the Midwest of Madagascar
at Ankahalalana (Arivonimamo) in 2001(H. A.
Razafindraleva pers. com.), but no specimens were
captured during our trapping there in March 2010.

DISCUSSION

As our study was not exhaustive, further
investigations should be undertaken to record all of the
host plants of A. suraka. We had to select sites taking
into account accessibility by road and required logistics
during the limited time of the year when larvae can be
found. Records of specimens of A. suraka from the
1940s to 1960s in the PBZT and MNHN insect
collections indicated that some other sites, including in
the far north and south of Madagascar, need further
investigation to update the distribution area of the
species and extend its possible host range. 

The number of host plant species in the diverse
families that we recorded shows that A. suraka is
polyphagous, as are most other species of Saturniidae
(Tuskes et al. 1996, Janzen 2003). The species shows
host preferences that may vary in space and time due to
microhabitat differences (Janzen 2003) or
environmental stresses such as drought and light
availability, as mentioned earlier. Also, the natural
history of A. suraka in dry and sclerophyllous forests is
not as well-known as it is in rainforests. We could not
determine the period of the year when the larval stages
of A. suraka can be found in these particular
ecosystems, particularly in Kirindy, Analalava Forest,
Isalo National Park and Ankahalalana. Only old
cocoons, from which pupae were thought to have
emerged in the previous year, were found in Kirindy in
February 2011. Our rough estimation of the life cycle of
the species based on the weather conditions and our
capture of adults in April 2010 led us to expect to find
larvae in March, April and May; however, larvae would
not be expected to survive for extended periods during
this season as the leaves of the trees in Kirindy Forest
would likely already have senesced or fallen at this time
of the year. 

All ten newly recorded food plants of A. suraka, seven
of them in a dry deciduous forest, are endemic species
of forests in Madagascar. No local rearing was possible
during our stay in the dry areas as we could not find
local specimens but future projects that involve rearing
A. suraka on these hostplants would be necessary to
determine definitively whether the species can
complete its cycle on these hostplants. Although some
populations of A. suraka have adapted well to non-
native or naturalized plants, such as Ligustrum sp.
(Oleaceae) and other temperate plants grown for
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farming (Kurz 1991, Bowers 1993), this study shows
that A. suraka still relies on vegetation of native forests
in different parts of the island. Forest edges are greatly
threatened, partly because of slash-and-burn agriculture
that tends to encroach upon these ecotones as distant
land becomes depleted (Styger et al. 2007). As most of
the A. suraka larvae and their host plants were found at
the edges of forests along paths or roads, the species can
probably be used as an indicator of habitat loss in the
riparian zones of forests. In addition, it is evident that
human disturbance of the surrounding habitats of
protected areas can cause more damage within the areas
than thought before (Laurance et al. 2012). Difficulty in
collecting specimens in some areas where A. suraka was
found in earlier years may indicate a continuing loss of
habitat. Slash-and burn agriculture surrounding
protected areas is so common (Styger et al. 2007, Dirac
Ramohavelo 2009) that it possibly has an impact on the
fauna and flora of most of the study sites. Road
construction and other activities related to mining could
change the ecotopes of forests such as Vohimana, where
the same area in which we collected A. suraka turned
from an abandoned, formerly cultivated hill at the edge
of the forest to an open, red-soil area within one year.

Knowing the geographical distribution of A. suraka
and its host plants might help to prioritize conservation
of forest borders through implementation of silk
production activities. Sericulture might help not only to
conserve the species but also to improve the livelihood
of local people, reducing overexploitation of the forests
by virtue of their greater economic security
(Razafimanantosoa et al. 2006, Kakati & Chutia 2009,
Raina et al. 2011). 

The organization, Conservation through Poverty
Alleviation International (CPALI, www.cpali.org) has
been working on such a project in Maroantsetra for
several years by providing a market for the cocoons
produced by local farmers. Unlike the common wild silk
textile, unwoven textiles from individual cocoons sewn
together are used by CPALI to make sheets for curtains,
lampshades and jewelry. All members of a family
engaged in silk production can benefit from the new silk
activities: men and women are involved in planting the
host plants and rearing A. suraka, and women in
particular engage in later processing stages, including
preparing and sewing the cocoons together.  Expanding
such activities to other regions will be feasible if more
information on the host plants of various wild silkworm
species is gathered. From the data obtained from this
study, we suggest that Anjà, Vohimana and Ranomafana
are possible areas to establish A. suraka rearing projects
as the local host plants are already known and the local
people are likely to be receptive to new work

alternatives since they are already involved in other
development projects through community associations.
For the remaining areas that are mainly dry deciduous
or sclerophyllous forests, and where Antherina suraka
larvae were difficult to find partly because of high levels
of environmental stress on the forest such as frequent
forest burns, other alternative conservation plans are
needed, as  these sites with unique ecosystems contain
endemic animals and host plants at potential risk of
extirpation or extinction. 
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