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Abstract [Objectives] To explore the caste characteristics of cuticular hydrocarbons in Odontotermes formosanus.
[Methods] Cuticular hydrocarbons of individuals of different castes and instars were analyzed using solid phase
microextraction, gas chromatography and gas chromatography-mass spectrometry. [Results] The cuticular hydrocarbon of
workers, soldiers, larvae and alates had the same 32 components; mainly n-alkanes, branched alkanes and alkenes etc. Changes
in the amount of some components in non-reproductive individuals can be summarized as follows: In workers (both major and
minor workers), 1-Co:1 was significantly lower than in larvae and soldiers. In major workers, C3; and Cs4 were significantly

lower than in minor workers and larvae. In minor workers (living in the nest), 2,8,8-trimeC,, was significantly higher, and C4
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and C,; significantly lower, than in other non-reproductive individuals. In soldiers, C,; was significantly lower, and
2-me-1-Cyg:1 higher, than in other non-reproductive individuals, and C;; and C;4 were significantly lower than in minor
workers and larvae. In 1% instar larvae, C;s was higher than in other non-reproductive individuals. In 2™ instar larvae,
(E)-9-4-meC,5 was higher than in other non-reproductive individuals. In 3™ instar larvae, 1-Cjo:1 and Cys were higher than in
other non-reproductive individuals. Furthermore, in 1%, 2" and 3" instar larvae, 3,3,6-trimeC;, and 2-me-(E)-7-Cj6:1 were
higher, and 8-C,7:1 was significantly lower, than in other non-reproductive individuals. There were significant differences in
the amounts of the components C;,, Cy4, Cy7, C31, 2,8,8-trimeC,, 8-ethylC;s, 2,6-dimeC,7, 8-C;7:1, 1-Cy7:1, 1-Cy5:1 and 9-Cyo:1
between reproductive and non-reproductive individuals. [Conclusion] The cuticular hydrocarbons of different castes of O.
formosanus have the same components, but the amounts of some components differed significantly among different castes.
Cuticular hydrocarbons can be used as an important caste-recognition cue in O. formosanus. The cuticular hydrocarbons of
different larval instars and workers of different developmental stages had distinctive compositions. The secretion of cuticular
hydrocarbons changed with developmental stage.
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Table 1 Cuticular hydrocarbons of non-reproductive castes in Odontotermes formosanus
%
Relative contents %
CHC 1 2 3
Major workers Minor workers Thelalrs‘l/;réstar Theé:/;lelstar Thelsrriilelsmr Soldiers

Cyy <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cyy 36.156+£7.803 41.174+7.318  40.392+8.162 35.900+6.777 36.038+6.188  17.197+3.147
2,8,8-trimeCg 2.131+£0.704  10.794+3.648  4.409+0.617  2.635+0.163  3.202+0.275 1.641+0.412
3,3,6-trimeCy, 0.504+0.228  0.534+0.146 1.338+0.186 1.076+0.292  1.177+0.209 0.525+0.025

Cy:l <0.5 <0.5 0.000 <0.5 <0.5 <0.5

Cis <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cis 1.321+0.493 <0.5 3.341+0.653 1.928+0.400 1.454+0.086 1.264+0.155

8-ethylCys 0.509+0.189 <0.5 0.591+0.111 0.775+0.170  0.586+0.047 <0.5
Cyy 6.291+0.033  19.040+3.751 10.076+1.341  8.772+1.392  10.331£0.900  20.194+4.418
8-Cy7:1 26.632+6.115 18.430+4.078  0.767+0.104  3.977+0.778 1.293+0.436  29.566+5.632

1-Cy7:1 <0.5 0.821+0.146 0.921+0.167  0.760+0.107  0.531+0.023 <0.5

1-Cis:l <0.5 <0.5 <0.5 0.629+0.104  0.512+0.144 <0.5
9-meCyg 3.703+£0.038  1.766+0.126 5.566+0.632  4.881+£0.294  2.475+0.616 3.067+0.506
2,6-dimeC; 4.279+0.912  2.033+0.137 2.177+£0.418  4.557+0.330  3.729+0.814 5.741+0.936
2,6,10,14-tetrameC4 <0.5 0.703+0.129 0.946+0.093 <0.5 0.918+0.211 0.546+0.076
2-me-(E)-7-Cy¢:1 0.680+0.248  0.693+0.108 1.648+0.433 1.308+0.132 1.653+0.095 0.590+0.882
1-Cyo:1 <0.5 <0.5 1.257+0.403 1.103+0.142  2.922+0.698 1.452+0.262
Cyo 1.557+£0.330  0.567+0.055 0.781+0.093 1.799+0.416 1.619+0.380 1.567+0.311
2,3-dimeCyy 0.611£0.293  0.367+0.034 1.003+0.233 1.044+0.213  0.936+0.105 1.511+0.325

(E)-9-4-meC;g <0.5 <0.5 0.569+0.022  0.946+0.157  0.543+0.108 <0.5
9-Cjy:1 <0.5 <0.5 <0.5 0.606+0.198  0.726+0.118 0.738+0.063
Cyg 3.592+0.938  0.530+0.081 2.732+0.502  4.905+1.004  2.923+0.383 4.547+0.562

Cyu <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Unknow 0.663+£0.101  0.263+0.010 0.480+0.067  0.975+0.082  0.743+0.097 0.612+0.101

2-me-7-Cjy:1 0.641+£0.278  1.695+0.154 0.855+0.225  0.697+0.051 0.658+0.049 <0.5
3-meCig 0.977+0.184  1.393+0.098 2.502+0.243  2.925+0.525  3.172+0.612 2.233+0.215
Cyy 0.945+0.129  1.004+0.153 1.106+0.117 1.828+0.476  2.034+0.324 0.742+0.086
2-me-1-Cjy:1 0.566+0.166 <0.5 <0.5 0.577+0.177 <0.5 2.572+0.465

Cos <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Cy <0.5 1.026+0.116 2.608+0.375  3.300+0.240  5.624+1.009 <0.5

Ciyg <0.5 1.095+0.144 2.463+0.614  4.352+0.774  4.812+1.066 <0.5
(O 1.114+0.098  1.405+0.149 2.468+0.399  2.742+0.505  3.923+0.622 1.647+0.226

+

—Dimethyl; -trime:

Data in the table are mean+SD; Cy: Y
-Tetramethyl; -ethyl:

—Trimethyl; -tetrame:

Cis (Z) and trans (E) configuration of molecules; Z/E

position.

n-Alkanes; -me:

Number after Z and E: Double bond

; Z/E:

—Methyl; -dime:

V4 E
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Fig.1 The comparison of reproductives’ and non-reproductives’ cuticular hydrocarbon components in Odontotermes
formosanus
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