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Scanning electron microscopy studies of the antennal sensilla of
Odontotermes fomosanus (Shiraki)
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Abstract [Objectives] To determine the types, number and distribution of antennal sensilla in larvae, workers and soldiers
of Odontotermes fomosanus (Shiraki), and to analyze the characteristics of antennal sensilla in order to provide a reference for
studying the developmental characteristics of antennal sensilla and the mechanism underlying behavior differentiation among
different castes. [Methods] The morphological characteristics of antennae were observed using scanning electron
microscopy, and the type, number, and distribution of antennal sensilla, and the antennal segment number, noted.
[Results] There were significant differences in antennal length among larvae, workers and soldiers which can be ranked in
descending order as follows; worker solider 3™ instar larva 2" instar larva 1% instar larva. A total of nine types of
antennal sensilla were found. These were: short sensillatrichodea, long sensillatrichodea, short sensillachaetica, long
sensillachaetica, Bohm bristle, sensilla campaniformia, furcella-shape sensillacampaniformia, the intermedius type
sensillacampaniformia (something similar to the sensillacampaniformia and furcella-shape sensilla), long sensillatrichodea
with a bubble at the terminal. Workers and soldiers did not have the long sensillatrichodea with the bubble at the terminal. The

number and types of sensilla on larval antennae increased with instar. For example, there were seven types of sensilla in 1%
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instar larvae except sensillacampaniformia and the intermedius type sensillacampaniformia (something similar to the
sensillacampaniformia and furcella-shape sensilla), eight types in 2™ instar larvae except sensillacampaniformia, and all nine
types in 3" instar larvae. [Conclusion] The presence of significant difference in antennal segment number and antennal
sensilla among larvae, workers and soldiers means that antennal sensilla can be used to identify these castes.
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Fig.1  SEM micrographs of antenna of Odontotermes formosanus
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A. The 1% instar larva; B. The 2™ instar larva; C. The 3" instar larva; D. The worker; E. The solider.
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Table 1 The antennal length of Odontotermes

formosanus
Castes The antennal length 2
(mm)
s . %
1 The 1" instar larva 0.4378+0.0033A 22.3 #i Bihm RRE (BB)
nd : Bohm
2 The 2™ instar larva 0.7940+0.0047B
rd - Bohm
3 The 3" instar larva 0.9642+0.0095C
The foraging worker 1.1754+0.0055D
3
The foraging solider 1.6983+0.0074E
Bohm
+ ..
Bohm 6
0.01
Data are mean+SD, and followed by different letters in the 4 1 3 2 3
same row indicated significant difference at @=0.01 level. 3 3
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SEM micrographs of sensillumtrichodea and sensillachaetica on the antennae of Odontotermes formosanus
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A. The 1% instar larva; B. The 2" instar larva; C. The 3" instar larva; D. The worker; E. The solider.
ST1 Sensilla trichodea ST2 Sensilla trichodea

Fig. 2

SC1 Sensilla chaetica SC2 Sensilla chaetica.
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Fig.3 SEM micrographs of Bohm bristle (BB) on the antennae of Odontotermes formosanus

Al B.2 C.3 D. E.
A. The 1% instar larva; B. The 2™ instar larva; C. The 3™ instar larva; D. The worker; E. The solider.
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Fig. 4 SEM micrographs of sensillacampaniformia on the antennae of Odontotermes formosanus

Al B.2 C.3 D. E.
A. The 1* instar larva; B. The 2" instar larva; C. The 3" instar larva; D. The worker; E. The solider.
SCA Sensilla campaniformi X Furcella-shape sensillacampaniformi X/SCA

The intermedius type sensillacampaniformia (something similar to the
sensillacampaniformia and the furcella-shape sensilla) .
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Fig.5 SEM micrographs of U on the antennae of the larvae of Odontotermes formosanus

Al B.2 C.3
A. The 1% instar larva; B. The 2™ instar larva; C. The 3" instar larva.
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Table 2 The types and quantity of the antennal sensilla in Odontotermes formosanus

1 2 3

The 1% instar The 2™ instar The 3™ instar The forging The forging

The type of sensilla larva larva larva soilder worker

(ST2)

(ST1)

(SC2)

(sC1)
Bohm (BB)
(SCA)
(X\SC

A)
X)
(V)

« EH 113 £ « £ « ”

1~20 “ ” 21~40 “ ” 41~60 “ ” 61~80 “ ” 80

The data in Table 2 are collected from a single antenna. “ ” indicates the sensilla present while “ ” indicates not present.

Different numbers of “ ” illustrates different ranges of sensilla numbers:

«

”indicate the numbers of sensilla are in the

range of 1-20; ”, ”, ?, and “ ” indicate 21-40, 41-60, 61-80, and 80 sensilla,
respectively.
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