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Abstract

The silkworm, Antheraea assamensis Helfer (Lepidoptera: Saturniidae), grows
primarily on Persea bombycina and Litsea polyantha. To understand if the
restricted diet breadth is due to the specific role of gustatory sensilla of the larvae
of A. assamensis, the same fifth instar larvae retaining only labrum-epipharynx or
galeal sensilla were subjected to food choice tests. The foods used were leaves of
two host-plant and two non-host-plant species. Mean per cent consumption and per
cent of choosing larvae were used as parameters for drawing conclusions. The
finding indicated involvement of the labrum-epipharynx for acceptance and galeal
sensilla for rejection of a non-host-plant species. Scanning electron microscope
studies revealed the presence of two sensilla on the galea, one lateral and one
medial sensilla styloconicum and two gustatory sensilla in the epipharynx of
A. assamensis. The study revealed the key role of galeal sensilla in the restrictive
diet-breadth of A. assamensis.
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Introduction

Host-plant selection in phytophagous insects is dependent
on the perception of phytochemicals by peripheral
chemosensory organs located primarily on the mouthparts.
Gustatory organs with their taste receptors play a key role
in food discriminating behavior of insects (Hallem et al.
2006). The physiological basis of selective feeding has
been examined mostly in Manduca sexta (Lepidoptera:
Sphingidae) (Schoonhoven & Dethier 1966; Hanson &
Dethier 1973; Stadler & Hanson 1975). Many specialist
herbivores are reported to narrow their preferences as a
result of experience (Jermy 1987). Although the underlying
mechanisms are not known (Bernays & Weiss 1996), in
some cases the reason may be attributed to increased or
decreased sensitivity of their chemoreceptors to certain

metabolites (Renwick & Lopez 1999). Styloconica on the
galea and epipharyngeal sensilla on the labrum are
reported as the primary gustatory organs in several lepi-
dopteran insects (Schoonhoven & Dethier 1966; Stadler &
Hanson 1975; De Boer et al. 1977; De Boer & Hanson
1987). On the molecular level the taste receptors were
identified in both mammals (Hoon et al. 1999; Adler et al.
2000) and insects (Clyne et al. 2000) simultaneously only
in the last decade of the 20th century. In Drosophila, 60
gustatory receptor-encoding genes have been identified
(Clyne et al. 2000; Dunipace et al. 2001; Scott et al. 2001;
Robertson et al. 2003), 76 such genes have been identified
in Anopheles gambiae (Fox et al. 2001; Hill et al. 2002)
and 65 genes in the gustatory receptor family have been
identified in the silkworm Bombyx mori (Wanner &
Robertson 2008). Extirpation of gustatory receptors
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bearing chemosensory organs involved in feeding lead to
acceptance or rejection of host or non-host-plant species
(Schoonhoven & Dethier 1966; Hanson & Dethier 1973;
Stadler & Hanson 1975). Therefore, the functional role of
the chemosensory organs may be studied by ablation of the
organs (Hanson & Dethier 1973; De Boer & Hanson
1987).

The muga silkworm, Antheraea assamensis, the pro-
ducer of golden silk, is endemic and restricted to North
Eastern India. The insect is polyphagous, but feeds pri-
marily on two host-plants, Persea bombycina and Litsea
polyantha, although they can thrive on nine other second-
ary host-plants belonging to different families. In contrast
Manduca sexta, which has been used as model for studying
the chemosensory basis of host-plant selection, is
oligophagous and feeds mostly on plants belonging to
Solanaceae family. No work has been carried out to probe
into the chemosensory basis of such a narrow diet breadth
in Antheraea assamensis, a behavior that is responsible for
its restricted geographic affiliation. Although there is great
demand for muga silk due to its durability, high tensile
strength, UV light protecting capacity, etc., its production
is hindered by the restricted feeding habit on only two
primary host-plants and healthy growth only in semi-
domesticated conditions. Because of their compulsory
rearing in outdoor conditions, A. assamensis are suscep-
tible to the adverse effects of nature. For increasing prod-
uctivity, it is essential to understand all factors contributing
to the feeding habits of this valuable bioresource.

The present investigation addresses questions regarding
role of galeal sensilla styloconica and labrum-epipharyngeal
sensilla in food selection by Antheraea assamensis larvae
through food choice tests.

Materials and methods

Insects

Antheraea assamensis Helfer
Larvae of A. assamensis were hatched from disease-free
eggs obtained from the Government Sericulture Farms of
Assam. Larvae were cultured on leaves of its primary host-
plant, Persea bombycina, grown in the botanical garden
within the campus of the Department of Life Sciences,
Dibrugarh University, Assam, India.

Plants
For carrying out food choice tests, two host-plants of
A. assamensis larvae, Persea bombycina Kostermans
(Laurales: Lauraceae) and Litsea polyantha Juss, and two
non-host plants, Litsea grandifolia Teschner (Laurales:
Lauraceae) and Ziziphus jujuba Miller (Rosales:

Rhamnaceae), were selected. All the plants were 3–4 years
old and grown in the botanical garden of Department of Life
Sciences, Dibrugarh University, Assam.

Plant extract preparation
As the host-plants and non-host-plants used dry out within
hours of plucking, fresh thick water extracts were used to
prepare food disks. Leaf extract was prepared by grinding
100 g of fresh leaves with 100 mL of distilled water in an
electric grinder. Only extract prepared immediately before
each bioassay was used. Leaf disks were prepared by
soaking a Whatman fiber disk (GF/A, 14 mm diameter) in
water extracts of the leaves of the plants considered or only
with water.

Ablation of the sensory organ
Early 5th instar A. assamensis larvae were immobilized on
ice for 15–30 minutes and the peripheral sense organs,
antenna, maxillary palp, maxillary galea and labrum-
epipharynx were removed selectively by microsurgery,
keeping only the organ considered for study. Extirpations
were performed on the two-day old 5th instar larvae under
a dissecting binocular microscope (Olympus, http://
www.olympus.co.uk) using fine dissecting scissors. After
recovery, the larvae were allowed to feed normally on
leaves of their primary host-plant. Larvae retaining only
galeal sensilla styloconica were designated as GAL, larvae
retaining only labrum-epipharynx as LAB, larvae retaining
all chemosensory organs (both olfactory and gustatory) as
ALL, larvae retaining none of the chemosensory organs
(both olfactory and gustatory) as NONE and larvae retain-
ing all organs (both olfactory and gustatory) unilaterally as
UNI. As all the chemosensory organs are bilaterally repre-
sented, ablation of all chemosensory organs of one side
should nullify the probable effect of surgery on the insect’s
normal activity. Hence all comparisons were made with the
response of UNI. The study was done by ablating all other
chemosensory organs leaving only either the galeal sensilla
styloconica or labrum–epipharynx in order to be able to
determine the functional significance of the organs in food
preference or rejection.

SEM study of chemosensory organs of A. assamensis
Larvae of A. assamensis were immobilized by holding them
at 4°C for 5–10 min and subsequently fixed in 2.5%
glutaraldehyde solution in sodium cacodylate buffer
(pH 7.2) overnight at 4°C. The samples were rinsed in buffer
and subsequently fixed in 0.1% osmium tetroxide for 4 h at
4°C. Specimens were rinsed in buffer, dehydrated in an
acetone series, air dried and mounted on aluminum stubs
with carbon tape. The specimens were sputter-coated with
platinum and observed under a FEI Quanta 200 3D scanning
electron microscope (SEM). The SEM study was carried out
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at the National Chemical Laboratory (CSIR) Pune, Maha-
rashtra, India.

Bioassay of food choice test
Bioassay was done through a food choice test carried out in
two ways following the method of De Boer and Hanson
(1984). The two-plant food choice test (Fig. 1) was carried
out between a host-plant species, P. bombycina or
L. polyantha, and a non-host-plant, L. grandifolia or
Z. jujuba. The one-plant food choice test was carried out
between a host-plant or non-host-plant and water in order to
evaluate the degree of preference for different food plants by
comparing the response to the plants with that of a neutral
medium. Water was used as the neutral medium, as it was
used in the preparation of the leaf extract.

In order to assay larval food preferences, four leaf disks
(14 mm in diameter) of each plant species (A or B) were
arranged alternately on the floor around the circumference of
a transparent plastic container (10 cm diameter) (Fig. 1).
The leaf disks were fitted to the distal end of bamboo sticks,
whose proximal ends were fixed on hard cardboard kept at
1 cm above the bottom of the container. The bamboo sticks
were used to hold the leaf disk like a stem of a plant and to
provide crawling space for the larvae. All the larvae were not
fed for 2–4 h before being subjected to the food choice test,
and then were placed in the center of the floor of the con-
tainer. When the larva had eaten about 50% of the area of
one of the two plant species (A or B), the test was stopped.
The time taken to consume 50% of the leaf disk (7 mm) was
called T50, and it varied from 2 min to 1 h from the start of
the test. Tests were repeated with a minimum of 10 larvae.
The unit used to express consumption rate was percentage of
area consumed per minute. The percentage of choosing

larvae was based on the number of larvae in one group
opting for a particular food. The two-plant choice test was
carried out using the host-plant vs non-host-plants, as shown
in Figure 1. If (A–A) was the host-plant then (B–B) was the
non-host-plant and the single-plant choice test was carried
out using the host/non-host vs water; if (A–A) was the host/
non-host-plant then (B–B) was the water.

Statistical analysis
Differences in food choice between groups of larvae having
different complements of remaining chemosensory organs
were evaluated statistically by comparing the response of an
individual group of larvae in one ablation group with those
of UNI and control group. Preference based on mean per
cent consumption per minute was analyzed by one (P <
0.025) and two (P < 0.05) tailed Mann–Whitney tests. A
chi-squared test was performed between the per cent of
choosing larvae to show orientation preference. All analysis
was done by SPSS v17 (SPSS, Carey, NJ, USA).

Results

P. bombycina or L. polyantha vs L. grandifolia

Larvae were given a choice between host-plant
P. bombycina and acceptable non-host-plant L. grandifolia.
ALL, UNI, LAB and GAL larvae strongly preferred the
host-plant (P < 0.025). The rate of consumption was signifi-
cantly lower in GAL in comparison to UNI. (Fig. 2D). The
per cent of larvae opting for P. bombycina was 100 in all
larvae except NONE, which failed to differentiate between
P. bombycina and L. grandifolia. Forty per cent of NONE
opted for P. bombycina, while 60% opted for L. grandifolia.
The consumption rate was higher for non-hosts (P < 0.05;
Mann–Whitney anova U = 18.500; Z = −2.200) (Fig. 2E)
(Table 1).

In another case when larvae were given a choice between
host L. polyantha and acceptable non-host L. grandifolia,
ALL, UNI and GAL larvae opted for only L. polyantha (P <
0.025) Mean per cent consumption per minute was reduced
in LAB and GAL in comparison to UNI (P < 0.05). The per
cent of larvae opting for P. bombycina was 100 in all larvae
except LAB and NONE, which failed to differentiate
between P. bombycina and L. grandifolia (Fig. 2A,B,D).
Eighty per cent of LAB opted for host-plant while 20%
opted for non-host-plant (Fig. 2C). The mean per cent con-
sumption per minute was higher in case of non-hosts
(P < 0.05 Mann–Whitney anova U = 8.000; Z = –2.246)
(Table 1). Sixty per cent of NONE opted for P. bombycina,
while 40% opted for L. grandifolia. The mean per cent
consumption per minute was higher for non-host-plants
(P < 0.05, Mann–Whitney anova U = 8.000; Z = −2.394)
(Fig. 2E) (Table 1).

Figure 1 Scheme of leaf disk arrangement for food choice test.
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Figure 2 Mean per cent consumption per minute and per cent of choosing larvae in two-plant choice test (host-plant vs non-host-plant). For
mean per cent consumption per minute, Mann–Whitney ANOVA test: *P < 0.05 (two tailed). ; **P < 0.025 (one tailed); ns: no significance.
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P. bombycina or L. polyantha vs Z. jujuba

Larvae were given the choice between the P. bombycina and
Z. jujuba; ALL, UNI, LAB and GAL opted for P. bombycina
and the per cent of larvae that opted for P. bombycina was
100 in each case (P < 0.001) (Fig. 2) Mean per cent con-
sumption of P. bombycina by GAL was reduced in compari-
son to that of UNI (Fig. 2D). NONE could not differentiate
between the host and non-host, 40% of the larvae opted for
the host-plant while 60% opted for the non-host-plant. The
mean per cent consumption per minute was higher for non-
host-plant (P < 0.05, Mann–Whitney anova U = 8.000; Z =
−2.246) (Fig. 2E) (Table 1).

When larvae were given a choice between the
L. polyantha and Z. jujuba, ALL, UNI, LAB and GAL opted
for the L. polyantha and the per cent of larvae that opted for
the L. polyantha was 100 in each case (Fig. 2). However,
NONE failed to differentiate between the two choices (P <
0.05). Twenty per cent of NONE opted for the L. polyantha
and 80% opted for Z. jujuba. Mean per cent consumption per
minute was higher for Z. jujuba (P < 0.05, Mann–Whitney
anova U = 18.500; Z = −2.200) (Fig. 2E) (Table 1).

P. bombycina or L. polyantha vs water

Larvae were given a choice between P. bombycina and
water; 90% of ALL, UNI and LAB, and 100% of GAL,
preferred P. bombycina over water. Mean per cent consump-
tion per minute was higher of P. bombycina than the water
(P < 0.05) (Fig. 3A–D) (Table 2). Only 20% of NONE opted
for P. bombycina and 80% opted for water. The variation in

the mean per cent consumption per minute with respect to
host-plant and water was not significant (P > 0.05, Mann–
Whitney anova U = 44.000; Z = −1.934) in the case of
NONE (Fig. 3E) (Table 2).

When larvae were given a choice between the
L. polyantha and water, 100% of ALL and UNI opted for
L. polyantha. Ninety per cent of LAB and GAL preferred
L. polyantha and the mean per cent consumption per minute
of L. polyantha was higher than the water (P < 0.05)
(Fig. 3C,D), while only 20% of NONE opted for
L. polyantha and 80% opted for water. The variation in the
mean per cent consumption per minute with respect to host-
plant and water was not significant (P > 0.05, Mann–
Whitney anova U = 73.500; Z = −1.947) in the case of
NONE (Fig. 3E) (Table 2).

L. grandifolia vs water

Larvae were given a choice between L. grandifolia and
water. All of ALL, UNI and GAL preferred water, while 80%
of LAB opted for water. However, the mean per cent con-
sumption of water was higher than the non-host-plant by
LAB (P < 0.05) (Fig. 4C). Eighty per cent of NONE opted
for non-host-plant while 20% opted for water and the mean
per cent consumption per minute for both the choices was
significant (P < 0.05, Mann–Whitney anova U = 68.000; Z
= −2.165) (Fig. 4E) (Table 2).

Z. jujuba vs water

Larvae were given the choice between the Z. jujuba and
water. ALL, UNI, LAB and GAL preferred only water, while

Table 1 Mean per cent consumption per minute for gustatory organs in two-plant choice test (host-plants vs non-host-plants)

P. bombycina (PB) vs L. grandifolia (LG) P. bombycina (PB) vs Z. jujuba (ZJ)

PB LG U Z P PB ZJ U Z P

ALL 13 ± 0.92 0 na 13 ± 0.82 0 na
UNI 8.9 ± 0.74 0 na 8.9 ± 0.45 0 na
GAL 3 ± 0.23 0 na 3 ± 0.21 0 na
LAB 8.4 ± 0.78 0 na 8.4 ± 0.71 0 na
NONE 3 ± 0.55 5 ± 0.48 18.500 −2.200 0.030 3 ± 0.54 5 ± 0.45 8.000 −2.246 0.043

L. polyantha (LP) vs L. grandifolia (LG) L. polyantha (LP) vs Z. jujuba (ZJ)

LP LG U Z P LP ZJ U Z P

ALL 5.8 ± 0.67 0 na 5.8 ± 0.67 0 na
UNI 4.2 ± 0.81 0 na 4.2 ± 0.45 0 na
GAL 3 ± 0.22 0 na 3 ± 0.26 0 na
LAB 4.2 ± 0.29 5.6 ± 0.50 8.000 −2.246 0.043 3.8 ± 0.26 0 na
NONE 2.6 ± 0.42 4.2 ± 0.56 8.000 −2.394 0.026 3 ± 0.36 5 ± 0.59 18.500 −2.200 0.030

U, Mann–Whitney ANOVA; na, not applicable.
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60% of NONE opted for non-host-plant and 40% opted for
water. The mean per cent consumption per minute for both
choices was significant (P < 0.05, Mann–Whitney anova U
= 66.5.00; Z = −2.225) (Fig. 4E) (Table 2).

Discussion

During foraging, herbivorous insects perceive different
information available in the natural environment, and spe-

Figure 3 Mean per cent consumption per minute and per cent of choosing larvae in single-plant choice test (host-plant vs water). For mean
per cent consumption per minute, Mann–Whitney ANOVA test: *P < 0.05 (two tailed). ; **P < 0.025 (one tailed); ns: no significance.
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cialist insects use specific biophysical and chemical cues
provided by a host-plant. Insects use various sensory
systems to locate their hosts (Chapman 2003; Bullas-
Appleton et al. 2004; Hallem et al. 2006; Heisswolf et al.
2007; Jorgensen et al. 2007), and the degree of acceptability
is likely based on qualitatively different perceptions owing
to high chemosensory selectivity of output neurons (Dethier
& Crnjar 1982; Reisenman et al. 2005). Bernays and Woods
(2000) reported that the larvae of M. sexta in nature feed
only for one-third of the total time they spend in their
feeding exercise and the rest of the time is spent resting or
grooming, and the patterns of feeding are not influenced
directly by nutritional factors. The general feeding strategy
of A. assamensis is similar to that of M. sexta except that
they spend most of the non-feeding time moving about the
feeding arena. They rest after several continuous bites and
such periods of rest vary. The latter aspect of feeding behav-
ior of A. assamensis can be attributed to the reasonably long
time of 2 min to 1 h needed in the present study to determine
T50 for the different groups of larvae. However, an insect’s
feeding rate may also vary due to adaptation for obtaining
the maximum nutrients (Simpson 1995) and feeding arousal
(Bernays & Singer 1998).

The contribution of olfactory receptors in food preference
behavior of A. assamensis larvae was earlier discussed in
order to probe the physiological basis of restricted diet
breadth of the insect (Bora et al. 2013). SEM studies
revealed the presence of gustatory sensilla in A. assamensis
larvae that are similar to those of other lepidopteran insects.
Although the gustatory organs are well known to be involved
in food selection, it is not known if they are responsible for

rejection of the non-host-plants in case of A. assamensis.
Therefore, in the present study, food choice test was per-
formed by ablating all other chemosensory organs, leaving
only either the galeal styloconica or labrum–epipharynx in
order to be able to determine the functional significance of
the organs in host-plant preference or rejection by the larvae.

SEM studies showed that the galea of A. assamensis con-
tains two sensilla, one lateral and one medial sensillum
styloconicum (Fig. 5). The presence of certain hairy sensilla
with a slender distally curved stem was reported by Hazarika
and Bordoloi (1998). The styloconic sensilla located in the
galea of maxilla were found to be better developed in terms of
length of the whole sensilla and dimensions of the apical
portion as compared to different strains of Bombyx mori
(Asaoka 2000; Dey et al. 2011) and other lepidopteran larvae
(Faucheux 1991). Each of the uniporous sensilla on the
maxillary galea has four taste cells while the gustatory
sensilla on the tip of the maxillary palpi have three to four
cells each. In our earlier studies, electrophysiological char-
acterization of the medial and lateral sensilla styloconica of
A. assamensis larvae earlier revealed their sensitivity to a
wide group of chemical compounds including sugars and
sugar alcohols, salts and deterrents. The epipharyngeal
sensilla responded to inositol, salts and deterrents such as
salicin, nicotine and caffeine (Akulwad et al. 2011). In the
present study, the epipharynx was also found to contain two
gustatory sensilla. This is the first report of epipharyngeal
sensilla in A. assamensis. In insects, gustatory chemo-
receptors are reported to contain receptors for sugar, bitter
compounds, hydrocarbons and even odorants like carbon
dioxide (Wanner & Robertson 2008). In Bombyx mori 55

Table 2 Mean per cent consumption per minute for gustatory organs in single-plant choice test (host-plants/non-host-plants vs water)

P. bombycina (PB) vs water (H2O) L. polyantha (LP) vs water (H2O)

PB H2O U Z P LP H2O U Z P

ALL 10.4 ± 0.86 8.4 ± 0.78 32.000 −2.166 0.035 5.6 ± 0.45 0 na
UNI 10.2 ± 0.85 8.2 ± 0.45 49.000 −2.129 0.037 3.6 ± 0.24 0 na
GAL 3 ± 0.21 0 na 3 ± 0.22 1.8 ± 0.11 56.000 −2.241 0.028
LAB 6.8 ± 0.61 4 ± 0.50 56.000 −2.241 0.028 6.8 ± 0.62 4 ± 0.40 32.000 −2.166 0.035
NONE 3.2 ± 0.11 3.2 ± 0.14 44.000 −1.934 0.060 2.4 ± 0.16 2.6 ± 0.19 73.500 −1.947 0.054

L. grandifolia (LG) vs water (H2O) Z. jujuba (ZJ) vs water (H2O)

LG H2O U Z P ZJ H2O U Z P

ALL 0 12 ± 0.98 na 0 3.8 ± 0.12 na
UNI 0 7 ± 0.51 na 0 3.6 ± 0.23 na
GAL 0 7 ± 0.74 na 0 7 ± 0.71 na
LAB 3 ± 0.31 5.6 ± 0.51 71.500 −2.030 0.045 0 5.6 ± 0.51 na
NONE 3 ± 0.21 4 ± 0.42 68.000 −2.165 0.033 3 ± 0.19 4 ± 0.16 66.500 −2.225 0.027

U, Mann–Whitney ANOVA; na, not applicable.
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gustatory receptors are proposed to be predominantly bitter
receptors (Wanner & Robertson 2008). Such receptors may
be responsible for perception of secondary plant metabolites.

In the study related to preference of host-plant over non-
host-plant using both two-plant choice and single-plant

choice tests, both GAL and LAB showed preferences for the
host-plant, P. bombycina. Hence both galea and labrum-
epipharynx were competent alone for mediating the host
preference. However, for the other host-plant, L. polyantha,
only GAL could differentiate between the host-plant

Figure 4 Mean per cent consumption per minute and per cent of choosing larvae in single-plant choice test (non-host-plant vs water). For mean
per cent consumption per minute, Mann–Whitney ANOVA test: *P < 0.05 (two tailed).
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L. polyantha and non-host-plant, L. grandifolia while LAB
chose both equally. The finding indicates that the labrum-
epipharynx is involved in accepting a normally rejected non-
host-plant but galeal sensilla are competent in rejecting the
non-host-plants. Flowers and Yamamoto (1992) earlier
reported the presence of deterrent receptors in galeal sensilla
styloconica in M. sexta. Similarly Del Campo et al. (2001)
showed that their host restricted feeding behavior was
dependent on sensory input from both lateral and medial
sensilla. Since only 20% of LAB opted for the non-host-
plant, the larvae merely accepted the non-host-plant yet pre-
ferred the host. For a clear demonstration of preference for
the host-plant, in the one-plant choice test, 90% of LAB
opted for L. polyantha and only 20% opted for
L. grandifolia. Similarly in the case of the single-plant
choice test using host-plant, P. bombycina and water, 90%
LAB opted for the host-plant. These observations reinforced
the hypothesis that the labrum-epipharynx was not only
competent in showing a preference for the host-plant, but
also in acceptance of the normally rejected non-host-plant.
Earlier in tobacco hornworm, M. sexta, either maxillary
sensilla styloconica or epipharyngeal sensilla were reported
to mediate aversion from food tested (De Boer & Hanson
1987; De Boer 1991).

NONE failed to differentiate between the host-plant and
non-host-plant and the event was more prominent in the case
of L. polyantha vs L. grandifolia, as 60% of NONE opted
for L. polyantha and 40% opted for L. grandifolia. Further,
the mean per cent consumption of the non-host-plant
L. grandifolia was significantly higher than in the host-plant
(P < 0.05). For a clearer demonstration, when the single-
plant choice test was done, 20% of NONE opted for the
host-plant and 80% for water but the mean per cent con-
sumption was similar in both host-plants and water. In case
of the non-host-plants, 80% NONE opted for L. grandifolia
and 60% opted for Z. jujuba but the mean per cent consump-
tion was significantly lower than that of water. The results
clearly exhibited the principal involvement of galeal and
labrum epipharyngeal sensilla in gustation by larvae of
A. assamensis and the key role of galeal sensilla in its
restrictive diet-breadth. In Bombyx mori the ligand carrier
proteins encoded by odorant binding protein like gene
(bmObpL1 and bmObpL3) were detected in the gustatory
chemosensilla of the epipharynx and maxillary galea
(Yoshizawa et al. 2011). In Drosophila also gustatory
neurons are reported to express different gustatory receptors
and detect different taste modalities, including sugar, bitter
and water tastes (Liman et al. 2014). Further studies relating

Figure 5 Scanning electron micrographs
of chemosensory organs of A. assamensis.
(A) Medial sensilla styloconica of galea; (B)
galea-sensilla; (C) labrum-epipharynx; (D)
epipharyngeal sensilla; GS, gustatory
sensilla.
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to identification of receptor proteins, their distribution in
galeal and epipharyngeal sensilla and the genes encoding
them will help to understand the molecular mechanism of
the chemosensory function of the gustatory sensilla in a
restricted diet breadth of A. assamensis.
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