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Abstract

Sensilla on the larval antennae and mouthparts of Haritalodes derogatus (Lepidotpera:Pyralidae) wer examined with scanning
electron microscope and transmission electron microscope. The characterization and distribution of sensilla on antennae and
mouthparts were described in this paper.
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ABSTRACT

Haritalodes derogatus Fabricius (Lepidoptera:
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Sensilla on the larval antennae and mouthparts of Haritalodes derogatus
(Lepidoptera: Pyralidae) were examined with scanning electron microscope and
transmission electron microscope. The characterization and distribution of
sensilla on antennae and mouthparts were described in this paper.
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Introduction

The cotton leaf-roller, Haritalodes
derogatus Fabricius, 1775 is a serious
pest of cotton. The host plants of this
insect include most of member family
of Malvaceae, such as Hibiscus taiwanen-
sis, Hibiscus rosa-sinensis L., Hibiscus
indicus, Sida rhomhifolia L., Urena
lobata L., and Euphorbiaceae such as
Jatropha curvas L. in Taiwan. The
adults oviposit usually inside the old,
rolled leaf which formed by the last
instar larvae. The feeding behavior of
the mature larvae is very interesting,
they cut and trench the leaf about 1/3
of the leaf and roll the leaf as a trum-
pet-like form (Lin, 1994). Until now,

most observations concerning the cotton
leaf-rollers have been conducted under
field conditions (Wang, 1980). The
mechanism of the larval feeding behav-
ior still remains unknown, due to the
lack of morphological description.
Numerous reports on the types of
sensilla  found on the  cephalic
appendages of various lepidopterous
larvae have been published, especially
focused on the olfactory sensilla on the
antennae, the maxillary palps and
galeae (Morita and Yamashita, 1961;
Schoonhoven and Dethier, 1966; Stadler
and Hansan, 1975; Devitt and Smith,
1982), the gustatory sensilla on the
galeae and palps of the maxillae and
on epipharynx (Dethier, 1937; Ishikawa,

Sensilla on larval antenna and mouthparts of H. derogatus 92



1963; Schoonhoven and Dethier, 1966;
Ma, 1972; Stadler and Hanson, 1975;
De Boer et al., 1977). In addition. The
mechanosensory sensilla were found on
the antennae as well as on all mouth-
parts (Faucheux, 1995).

So far, no available information
about the sensory organs of the larva
of H. derogatus was reported. Thus, the
present study was undertaken to
observe and localize the sensilla on the
anfennae and mouthparts of the cotton
leaf-roller with an attempt to under-
stand the sensory basis of feeding
behavior of this insects.

Materials and Methods

The larvae of cotton leaf-roller, H.
derogatus (Lepidoptera: Pyralidae,
Pyraustinae) were collected in the field
and reared in the laboratory with their
host plants (Hibicus rosa-sinensis L.).
The last instar larvae were for SEM
observation and adults were for identifi-
cations. The larvae were killed in hot
water (70-80 C ) and immediately fixed
and stored in Kahle’s solution (120 ml
95% ethanol, 48 ml formaldehyde, 16
ml acetic acid, 240 ml water). The
mandibles were removed and superfi-
cially cleaned by gentle stroking with a
soft brush. The tissues were then soni-
cated briefly in 50% ethanol solution.

The mouthparts of the insects were
dehydrated in a series of ethanolic
gradient. Drying was accomplished with
a COz critical point dryer (Hitachi CPD
HCP-2). Dried tissues were then
dissected and coated with gold. The
coated mouthparts were then examined
and photographed in a scanning elec-
tron microscope (Hitachi S-570) at accel-
erating voltages of 20 kV.

After shaking in 50% ethanolic
solution, the dissected antennae and
mandible of the larvae were fixed in
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2.5% glutaraldehyde in 0.1M cacodylate
buffer, pH 7.2 for 6 hrs at 6 C, and
post-fixed in 1% osmium tetroxide in
0.05 M cacodylate buffer at 6 C for 2
hrs. After dehydration in a series of
ethanol gradient from 70% to absolute
alcohol. The specimens were embedded
in spur’s epon resin. The ultra thin
sections (ca. 800 A ) were made with a
diamond knife and picked up on copper
grids with 0.3% formvar supporting
membrane, then stained with uranyl
acetate and lead citrate. These stained
sections were observed with a Hitachi
H-7000 transmission electron micro-
scope at an accelerating voltage of 75
kV.

Results

Antennae

The antennae of the last instar
larvae of H. derogatus are short and
consisted of 3 segments (Fig. 1): basal
segment (D), medial segment (II) and
distal segment (IID). Except the basal
segment, the other segments bear
sensilla (Figs. 1 and 2). The medial
segment bears distally 3 sensilla chaet-
ica, Cl, C2, and C4 according to the
length of sensilla and laterally 1 sensil-
lum C3 (Figs. 1 and 2). These sensilla
chaetica (Cl, C2, C3, and C4) are
aporous with a socket at base and vary
in different length. The wall of the
hairs is thick, about 1.08 um (Fig. 3).
The distal segment possesses 2 aporous
sensilla styloconica (Fig. 2, S1 and S2),
both located ventrally and 1 sensillum
basiconicum  (B)  located  dorsally
(Fig. 2).
Labrum

Twelve of aporous socketed sensilla
chaetica (K1-K12) distribute over the
dorsal surface of the labrum (Fig.
4, L).
Maxillary galeae



Fig. 1. Ventral view of larval antenna showing

3 segments(l-lll) of the antenna of
Haritalodes derogatus and the elon-
gated sensillum chaeticum (C1). Bar:
200 pm.

Fig. 3. Cross section of C1 sensillum

chaeticum, w = cuticular wall, d =
dendrite. Bar: 1 pgm.

Fig. 2. Ventral view of segments Il & Il show-
ing sensillum chaeticua (C1, C2, C3,
and C4); sensilla styloconica (S1, and
S2): and sensillum basiconicum (B);
Bar: 43 pm.

Fig. 4. Ventroanterior view of H. derogatus
head; L:labrum, K1-K12:sensilla chaet-
ica. M:mandible, C1-C2:sensilla chaet-
ica. ML:mesal lobe of maxilla, MP:
maxillary palpus segment, 1,2,3. Bar:
30 pm.
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Fig. 5. Part of the ventroanterial aspect of H.

derogatus. M:Mandible; LM: Labrum;
ST: stipe; MP: maxillary palpus; ML:
mesal lobes of maxilla; G: galea; CA:
Cardo. Bar:.43mm.

Fig.7. Dorsoposterior view of the 3th segment

of a maxillary palpus; A1-3: apical
sensilla  basiconica, M1-2: medial
sensilla  basiconica, L1-3: lateral
sensilla basiconica. Bar: 20 gm.
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Fig. 6.

Fig. 8.

Ventral view of right maxilla. ML:
mesal lobe of maxilla; MP: maxillary
palp; LS: lateral sensillum styloconium;
MS: medial sensillum styloconium; C:
sensillum chaeticum; LSB:lateral sensil-
lJum basiconicum; MSB:medial sensil-
lum basiconicum; CSB:central sensil-
lum basiconicum. Bar: 100 pm.

view of the 3rd

Dorsoposterior
segment of a maxillary palpus show-
ing pore (P) at the distal end. Bar: 5
pm.




Fig. 9. Dorsal view of spinneret  (S), and Fig.10. High magnification of apical part of

labial palpus (LP) of labium (LM). Bar: e o (5) zgﬁ,"rv,g‘rget ‘ggen}ggf‘gg;if
120 pum. 38 um.

Fig. 11. Inner surface of left mandible (M) Fig. 12. Cross section of left mandibular
showing the mandibular sensilla chaet- s?ngllla ) qpaet;cal d(C1t)h showm_% a pair
ica (C1 & C2)(C2 broken).Bar: 50um. O aueR BSGS. WG SN, W

cuticular wall; d: dendrite. Bar: 1 um.
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Each maxilla comprises 2
appendages, the maxillary palp (MP)
and galea (G) are which arise from the
basal segment- cardo (CA). The base of
the cardo connectes to the stipes (ST)
(Figs. 5 and 6 ). The galea possesses 8
sensilla on its distal surface: 2 sensilla
styloconica (the lateral sensillum stylo-
conicum (LS) and the medial sensillum
styloconicum (MS)), 3 sensilla basicon-
ica(the lateral sensillum basiconicum
(LSB), the central senislllum basicon-
icum (CSB), and the medial sensillum
basiconicum(MSB)), and 3 sensilla chaet-
ica C (Fig. 6). The lateral and medial
sensilla styloconica (LS & MS) consist
of a small uniporous unsocketed peg on
top of bulbous base. The aporous
sensilla  basiconica are short, and
locates laterally, mesally, and centrally.
The sensilla chaetica (C) are long,
sharply pointed, and locates dorsally.
Maxillary palps (MP)

The maxillary palps are 2-
segmented. The apical segment is long
and carries 8 sensilla basiconica on its
distal end (Figs. 7 and 8). They can be
divided into 3 morphological groups: 3
apical sensilla (A), 3 lateral sensilla (L)
and 2 medial sensilla (M). All these
sensilla possess an apical pore (Fig. 7)
Labium

The labial region (LM) consists of 2
palps and a long spinneret (S) from
which silk is secreted by larvae (Fig. 5)
. The palp bears 2 sensilla. The sensil-
lum styloconicum has a bulbous base
and a blunt apical portion (Fig. 9). The
sensillum is located on the dorsal face
of the palp. At the base of the labium
contains 2 aporous sensilla chaetica.
The silk was secreted from the pore (P)
of spinneret (S) and was controlled by
the distal, triangular lobe (Fig. 10).
Mandibles

Each mandible (M) contains 2
aporous sensilla chaetica (Figs. 4 & 11,
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Cl, C2). These sensilla are present at
the tips or between molar cusps. Each
sensillum consists of a pair of dendrites
(d) extending through a canal in sensil-
lum (Fig. 12) and ending close beneath
the surface.

Discussion

The types, numbers, and distribu-
tion of sensilla on the larval antennae
of H. derogatus are similar to those of
other lepidopterous larvae (Dethier,
1941; Baker, 1990). The aporous
sensilla chaetica on the larval antennae
of Manduca sexta are innervated by one
mechanosensory cell and implied an
mechanical fucction (Kent and Hilde-
brand, 1987). Electrophysiological
evidences and behavioral observations
had showed that the antennal sensilla
basiconica of antenanae of lepidopterous

larvae are olfactory receptors
(Schoonhoven and  Dethier, 1966;
Hanson and Dethier, 1973; Dethier,

1980). The sensilla chaetica on the
antennae of H. derogatus are believed
to be mechanical sencilla, whether the
large sensilla basiconica on the anten-
nae of H. derogatus have a olfactory
function or not needs further studies.

The sensilla on the larval mouth-
parts of H. derogatus are also similar to
those of other lepidopterous larvae
(Schoonhoven and Dethier, 1966; De
Boer et al., 1977), with several differ-
ences in the external appearance, loca-
tion, and number of these sensilla. The
labral sensilla chaetica are innervated
by a single bipolar neuron in Choris-
toneura fumiferana (Albert, 1980) and
M. sexta (Kent and Hildebrand, 1987).
They are tactile but they have no electr-
ophysiological evidence. In H. derogatus,
the labral sensilla chaetica are tactile
but further morphological and electrophy-
siological studies are needed.



Maxillary sensilla styloconia has an
important function in food recognition
(Ishikawa et al., 1969). Each sensillum
is innervated by 4 contact chemorecep-
tors (Ishikawa, 1963; Schoonhoven and
Dethier, 1966; Dethier, 1973). Accord-
ing to Stadler and Hanson (1975),
contact chemoreceptors within the
lateral sensillum styloconicum of M.
sexta have an olfactory capacity too.
The aporous, lateral sensillum basicon-
icum (LSB) (Fig. 6) on the maxillary
galea of H. derogatus corresponds to the
medial sensillum basiconicum (MSB)
(Grimes and Neunzig, 1986b). These
aporous sensilla possess a single bipolar
neuron (Albert, 1980; Devitt and
Smith, 1982) and are probably
mechanosensilla. The aporous, central
sensillum basiconicum (CSB) (Fig.6) of
H. derogatus resembles the central basi-
conic sensillum of Ditrysian species
(Grimes and Neunzig, 1986b). These
sensilla are innervated by one to 3
neurons, suggested as mechanoreceptor
(Albert, 1980; Devitt and Smith, 1982;
Schoonhoven and Dethier, 1966).

Mandibular sensilla chaetica are
mechanoreceptors (Albert, 1980; Kent
and Hildebrand, 1987). These sensilla
are present at the tips of incisor cusps
or between molar cusps. These receptors
help to monitor the hardness of food
and modulate the power output of the
adductor muscles (Zacharuk and Albert,
1978). In H. derogatus, the mandibular
sensilla chaetica are mechanoreceptors.
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