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New bagworms (Lepidoptera, Psychidae) from oil palm plantations
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Five species of the family Psychidae were reared from oil palms in Papua New Guinea. Two of them
are known: Eumeta variegatus (Snellen, 1879) (Dierl, 1965) and Mahasena corbetti Tams 1928. Three
smaller species, one of which is a minor pest in oil palm plantations, are described as Amatissa bilo-
mia sp.n., Amatissa nava sp.n. and Manatha conglacia sp.n. Adults & larvae are described.

Keywords: Eumeta variegatus, Mahasena corbetti, Amatissa bilomia sp.n., Amatissa nava sp.n.,
Manatha conglacia sp n., Oil palm, Papua New Guinea (PNG), West New Britain Province, Northern
(Oro) Province, Milne Bay Province.

INTRODUCTION

Five species of the family Psychidae (Lepidoptera), also known as «bagworms» or
«case moths» are discussed and three species are recognised as new, as some species
of this family are of importance as pests of oil palm. All oil palm plantations men-
tioned here are in Papua New Guinea, located between 2° and 11° South and bet-
ween 145° and 154° East (Fig. 1). Oil palm plantations are often surrounded by
natural forest and smallholder oil palm blocks that are threatened by phytophagous
insects which attack the palms (Figs 2a—c). This study involves Lepidoptera, Psy-
chidae collected from several plantations from widely separated Provinces of Papua
New Guinea. None of the new species described has required control intervention
through Targeted Trunk Injection (TTT).

We also discuss the main characteristics of two well known and widespread
species Mahasena corbetti, which is sometimes a serious pest of oil palms especially
in West New Britain Province (WNBP), and Eumeta variegatus which has never
been considered of any economic importance in WNBP, but may sometimes be
found in appreciable numbers in o0il palm plantations and smallholder blocks.

Plantations from where samples were collected were: Malilimi, Togulo,
Bilomi, Haella, Dami & Kumbango in West New Britain Province (New Britain
Palm Oil Ltd. NBPOL), Ambogo Estate at Higaturu Oil Palms (NBPOL) in Nor-
thern (Oro) Province) and Bishops Block (#1190), Milne Bay Estates, (NBPOL)
Milne Bay Province PNG
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Fig. 1. Papua New Guinea, West New Britain Province. Collection localities are marked with circles.

The following species of Psychidae (Subfamily Oiketicinae, Tribe Acantho-
psychini), Eumeta variegatus (Snellen, 1879), Mahasena corbetti Tams, 1928, and
three new species, Amatissa bilomia, Amatissa nava and Manatha conglacia were
recorded from oil palms and collected for detailed studies.

The larvae of all five species construct a bag in which they spend their whole
life protected to some extent against natural enemies. The larvae of the five species
make very different bags which provide individual species recognition (Fig. 3). In
all five species only the male imagines are winged, the females are apterous and
remain within the bag their entire life. The larvae may only change location during
their life either by crawling from host plant to host plant, or as small larvae by pas-
sive dispersal suspending themselves on long silken threads and being blown by the
wind, known as ballooning (Davis 1964). Adult males, however, are strictly noc-
turnal, fully winged, very active and fly vigorously. In captivity they rapidly
destroy their wings by their frenetic activities. They are short-lived and do not feed
(Fig. 4). The antennae are strongly pectinate. Males search out females by following
a pheromone scent trail.
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Fig. 2b. Damage by young larvae of the «ice  Fig. 2c. Palm tree damaged by larvae of Amatissa nava
cream cone bagworm» Manatha conglacia  sp.n.in Milne Bay, the type locality of this species.
Sp. n. in an early stage.

Abbreviations and terminology used

w = wing; fw = forewing; hw = hind wing; dc = discoidal cell; r, to ry = radial veins;
m, to m; = median veins; cu = cubital veins; pcu = cubitus postal; an = anal vein;
tr = radial ramus; ex.l = adult reared from larva; ex.p = reared from pupa.

Wing scales are identified between the discoidal cell and apex (Sauter 1956,
Sauter & Hittenschwiler 1999). Class 1 = narrow, hair like; 6 = wide, broad.

Abbreviations for insect collections :

NHML = Collection of the Natural History Museum in London.
PNGOPRA = Collection of the Papua New Guinea Oil Palm Research Association,
Dami, Kimbe, West New Britain Province, Papua New Guinea.
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ANIC = Collection in the Australian National Insect Collection CSIRO, Division
of Entomology G.P.O. Box 1700. Canberra City, A.C.T. 2601, Australia.
CRPH = Collection of R. & P. Hittenschwiler, Uster, Switzerland.

SYSTEMATICS

Psychidae, Oiketicinae, Acanthopsychini
FEumeta variegatus (Snellen, 1879) (see Dierl 1965)

Material. We studied four males collected in West New Britain, Bebere Plan-
tation, Division 2, ex.p emerged 16.4.2008, 5.3.2009 and two males ex.p emerged
on 14.5. 2009.

Description. Bag: (Fig. 3A). The male bag is 3545 mm long, 10-12 mm
diameter, female bag is considerably larger at 40-60 mm long, diameter 13—16 mm.
It is made by the larva from grey coloured silk. Plant material used is tightly attach-
ed to the surface, only rarely standing out from the bag.

Full grown larva: Male 25 mm long, 7 mm diameter, female larva 35 mm long,
8-9 mm diameter, both sexes with abdominal segments grey brown, thorax and head
dark brown with light coloured dorsal markings (Fig.9A).

Male: (Fig. 4A) fw dull brown with light grey to brown markings and fine
stripes; wingspan 33—47 mm (Fig. 3A), fw with 9 veins branching off dc; ry+r, and
m,+my stalked; hw 6 veins off dc r,+r; stalked, both with a very long intercalated
cell which, in the fw, often reaches down to the base of the wing. Wings covered
with short, wide scales class 5-6 (Sauter 1956). Antennae short, approximately %,
of wing length with 30—45 segments (Fig. 5A) excluding the two basal segments,
all filaments pectinate. Eyes large, distance between eyes approximately 1—-1.2 times
the height of the eye. Forelegs with a long epiphysis reaching near to the end of
the tibia. Male genitalia with short saccus (Fig. 7A). Valvae short, stout, phallus
(aedeagus) reaches nearly the length of the whole genitalia. Short-lived, lacking
mouthparts and only flying at night. When it is ready to emerge, the male pupa pro-
trudes from the distal end of the bag from which the imago then emerges.

Female: Creamy white, apterous and all body appendages reduced to minute
stumps. Abdomen cylindrical 22-34 mm long, 10-13 mm in diameter, head and
thoracic segments darker, dark-brown ring of hair-like scales on abdominal segment
8 (Fig. 8A).

Comments. This species 1s widespread over large parts of Asia. Specimens
from Japan, China, Sumatra, Thailand, the Philippines and Solomon Islands have
been compared. This species may be recognised by the large, grey coloured smooth
bags that hang beneath the leaflets of the host plant. In PNG it is known as the
smooth bagworm (SBw).

Mahasena corbetti Tams, 1928

Material. Togulo Plantation, Division 1.2 d & ex.p emerged 24.5.2011 and
26.5.2011, from Togolu Plantation Division 2; 3 & J ex.p emerged 6.2.2009,
9.2.2009 and 22.2.2009.

Description. Bags: Very variable in appearance and typically «untidy» depen-
ding on the type and variety of plant material used (Fig. 3B). Occasionally almost
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Fig. 3. Bags. — A: Eumeta variegatus. — B: Mahasena corbetti. — C: Amatissa bilomia spn. — D:
Amatissa nava sp.n. — E: Manatha conglacia sp.n

naked bags without any attached plant material are found. This species uses plant
material not only as food but it is also built into the structure of the bags. Mature
male bags are 35-50 mm long, while the larger female bags may be 60—80 mm long.

Larva: They have a wide food plant spectrum, and hence use diverse mater-
ial for construction of the bags; when large pieces are used, they change in shape
and colour when dry.
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Fig. 4. Males. — A: Eumeta variegatus. — B: Mahasena corbetti. — C: Amatissa bilomia sp.n. —
D: Amatissa nava sp.n. — E: Manatha conglacia sp.n.

Male: Unicolorous dark brown fw; hw lacking any spots or markings, cov-
ered with medium wide scales of class 3—4 (Sauter 1956). Wingspan 20-25 mm
(Fig. 4B); fw with 10 veins branching off dc (specimens with 9 dc veins can be
observed) with short intercalated cell, ry+r, and m,+m, stalked, hw 6 veins off dc,
intercalated cell present, m,+m, stalked (Fig. 5B). Antennae short, length approx-
imately ¥, of the wing length, (Fig. 6B) with 21-28 segments, most of them pec-
tinate, with sensory hairs. Forelegs with long epiphysis reaching to the end of the
tibia. Eyes small, distance between them approximately twice the height of the eye.
Male genitalia with long, pointed saccus, Valvae long, phallus (aedeagus) very long,
longer than the length of the entire genitalia (Fig. 7B). Males have no mouthparts,
are nocturnal and very active, with a short life-span.

Female: Body cylindrical creamy-white, 20-25 mm long, 8—12 mm diameter
(Fig. 8B), lacking wings; all body appendages strongly reduced or absent; the hair-
scales on segment & light brown in colour. Mouthparts absent.

Larva: Full grown larva with head and thorax segments brown, abdomen light
yellowish brown; male (Fig. 9B) approximately 15—18 mm long, 4-5 mm diameter,
female 20-30 mm long, 8-10 mm diameter.

Biology: The flight period in PNG appears to be from April to June. Larval
infestations on oil palms are commonly found during the windy seasons, as the wind
is the predominant dispersal mechanism. Emergence may occur throughout much
of the year without specific seasonality. The number of eggs laid appears to be very
variable, but from our limited laboratory observations about 1,600 eggs are laid (S.
Makai, pers. comm.), this is similar to Wood (pers. comm.) who suggest between
1,119-3,000 eggs may be laid. According to Syed (pers. comm.) egg hatching i$
similar to Eumeta variegatus and takes about 16 days. The larval stage may last for
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Fig. 5. Wing venation. — A: Fumeta variegatus. — B: Mahasena corbetti. — C: Amatissa bilomia
sp.n. — D: Amatissa nava sp.n. — E: Manatha conglacia sp.n.

12-17 weeks, and the pupal stage approximately 3-4 weeks (R.N.B. Prior, unpubli-
shed). The female pupa is only partially extruded from the bag prior to emerging.
Comments. Known as the «rough bagworm» in PNG, this species, of similar
distribution as E. variegatus, is reported throughout Asia. Specimens from China,
Sumatra, the Philippines and Solomon Islands have been included in this study.

Amatissa bilomia sp. n.

Material. Holotype & , Amatissa bilomia sp n. with bag, leg. S. Makai, Papua
New Guinea, West New Britain Province (PNG), Bilomi Plantation, Division 1, No.
909, ex. oil palm, coll. 16.7.2011, ex.p emerged 26.7.2011, deposited in NHML.
Paratypes & &, numbers 905 through to 908 and 911, 912 all collected 16.7.2011
and ex.p emerged between 20.7.—15.8.2011, they are in the collections of PNGO-
PRA, ANIC and CRPH.

Type locality. Bilomi Plantation, West New Britain Province, Papua New
Guinea.

Description. The genus Amatissa is represented in South East Asia by several,
mostly small to medium size species with uniformly dark coloured brown wings
lacking any markings.

Male: (Fig. 4C) Wings unmarked dark brown, wingspan 12—14 mm but a much
larger range can be expected (Hittenschwiler 2007): fw 10 veins off the dc, with
intercalated cell which, because the veins are very fine, may be difficult to re-
cognize; veins ry+r, and m,+m, stalked, with wide scales of class 5-6; hw with 5
veins off dc and with My stalked, no connection between rr and sc, (Fig. 5C);
scales a little narrower in class 4-5 (Sauter 1956). Antennae short, length approxi-
mately !/, of wing length and with 19-22 segments (Fig. 6C), with the exception of
the two basal segments; all segments pectinate with sensory hairs. Head with no
ocelli, eyes round, small, distance between eyes approximately twice the height of
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Fig. 6. Male antennae. — A: Eumeta variegatus. — B: Mahasena corbetti. — C: Amatissa bilomia
sp.n. — D: Amatissa nava sp.n. — E: Manatha conglacia sp.n.

the eye. Labial palps strongly reduced to practically invisible stumps. Forelegs with
long epiphysis, middle and hind legs without spurs. Genitalia without saccus, but
vinculum strongly extended. Valvae with sacculus shorter than tegumen. Phallus
(Aedeagus) slightly longer than the length of the genitalia, forming a curve over its
whole length (Fig. 7C).

Female: (Fig. 8C) We were unable to collect an adult female because the ap-
parently very short time between emergence and the ‘empty’ body being found after
having laid eggs. Based on study of the empty pupal exuvia and the size of the full
grown larva, we estimate the size and structure of the female as approximately 5-6
mm long, 1.5 mm diameter, light coloured and apterous. Mouthparts lacking.

Eggs: Less than 1 mm in length, slightly oval, whitish when newly laid; as the
embryo develops, the colour gradually changes to dark grey.

Larva: Full grown larvae (Fig. 9C) are 6-7 mm long, 1.3-1.7 mm diameter,
thoracic legs 3-segmented, with 4 ventral and 1 pair of abdominal legs with a ring
of dark coloured hooks. Abdomen light cream colour, but may be variable or grey,
head and first 3 sclerotized dorsal plates whitish with scattered dark dots and marks
often forming undefined loose stripes running from the head over the thoracic seg-
ments. Ventral side of labrum with 4 pairs of spines (Davis 1978) (Fig. 10C).

Bag: The bag is 14-16 mm long, 3—4 mm top diameter, bag tapered over the
whole length, basal opening approximately 1mm diameter. Exterior of the bag cov-
ered with fine, flat fragments of bark and plant material (Fig. 3C).

Pupa: (Figs. 11a—d). Male pupa 5-6 mm long, 1.5-2 mm diameter, light brown
and as the moth develops the pupa gradually darkens. Head with 4 pairs of bristles.
Wing, antennae and leg sheaths clearly visible. Abdominal segments 7 and 8 dor-
sally with a row of thin rear-facing spines and the last segment ventrally with a pair
of strong downward pointing setae.
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Fig. 7. Male genitalia, left ventral view, right phallus (aedeagus). — A: Eumeta variegatus. — B:
Mahasena corbetti. — C: Amatissa bilomia sp.n. — D: Amatissa nava sp.n. — Da: idem, reduced
size. — E: Manatha conglacia sp.n.
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Unit X7
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Fig. 8. Females. — A: Eumeta variegatus. — B: Mahasena corbetti. — C: Amatissa bilomia gp.n. —

D: Amatissa nava sp.n. — E: Manatha conglacia sp.n. (Sketches of C and E based on pupa and pupal
exuvia)

Biology. Specimens emerged in the laboratory between April and September
and also in November.

Derivano nominis. This species was originally collected in Bilomi Plantation

(NBPOL Kapiura Group) in West New Britain Province, Papua New Guinea,; therefore

this new species is named A. bilomia referring to the Plantation where it was
first collected.

Amatissa nava sp. N.

Material: Holotype ci with bag, Dami Research station, CFD and Y. Tomda
coll. 3.4.2009, ex .p. 17.4.2009. Deposited in NHML. 2 Paratypes: * ci: CFD coll.
3.4.2009,ex.p. 16.4.2009,damaged specimen,deposited in PNGOPRA. : ci: Milne
Bay Province Hagita CFD coll. 30.3.2008, used for preparations, slides 2678 and
2728, only fragments left. Deposited in CRPH.

Type locality. Dami Research Station, Milne Bay Province, Papua New cuinea.

Description. Male: (Fig. 4D) all wings unicolorous dark brown, wingspan Of
three males checked was 13-14 mm, but a much larger range can be expected
(Hattenschwiler 2007). Fw 10 veins Off the dc, with an unclear intercalated cell, 13+r4+r5
on one stem, m2+m3 €lose or on short stem. Wing covered with wide scales: class
5-6 (Sauter 1956), hw 5 veins Off dc, m2+m3 close, vein between rr and s¢: scale
class 4-5 (Fig. 5D). Antennae short, approximately of wing length with 16-22
segments (Fig. 6D; with the exception Of the two basal segments, all are pectinate and
possess sensory hairs. No ocelli, eyes round, small, distance between eyes approimately

2-2.5 times the height Of the eye, Labial palps strongly reduced to nearly
invisible stumps, mouthparts lacking. The forelegs With a long epiphysis, middle
and hind legs without gpyrs, Genitalia without saccus but vinculum |ong and extended,

valvae with sacculus shorter than tegumen. Phallus (aedeagus) nearly straight,
approximately 23 length Of the genitalia (Fig. 7D).

Female: apterous, no legs, no antennae, lacking mouthparts, body Whitish to
light grey, head darker grey to brown, length 5.5-6.5 mm, nearly cylindrical, 1-1.5
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