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Analysis of cuticular hydrocarbons of termites and its application in taxonomy
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Abstract The analysis of the termite cuticular hydrocarbon of twelve samples of termites showed that there was
discrepancy in the cuticular hydrocarbons components and quantity for different species. The dendrogram based on the
value of the smallest distance coefficient gained by UPGMA cluster analysis indicated that the relative relationship of
Reticulitermes flaviceps R . dichrous and R. sp.1 belonging to Frontotermes is rather close the relative relationship
of R. labralis R . microcephalus R. sp.2 and R. sp.3 belonging to Planifrontotermes 1is also rather close the
relative relationship of Heterotermes hainanensis H. citrinus  H. leptomandibularis H. aculabialis and H. sp.4
belonging to Heterotermes is rather close as well. Among the three groups of termites the relative relationship between
Frontotermes and Planifrontotermes is closer however the relative relationship between these two and Heterotermes is
rather distant. According to our experiments there is Heterotermes in China. The main difference between Heterotermes
and Reticulitermes is that Heterotermes lacks such hydrocarbons as heptadecane eicosane heneicosane docosane
tricosane tetracosane hexacosane and so on but has the isoquinoline. Besides when classified according to the
morphology R. sp.1 was identified as R. dichrous R. sp.2 as R. microcephalus R. sp.3 as R. labralis and H .
sp.4 as H. aculabialis. The experiment shows that there is difference in the classification based on cuticular
hydrocarbons and that based on morphology for R. sp.1 R. sp.2 R.sp.3and H. sp.4. R.sp.1 R. sp.3and H.
sp.4 should be identified as other species according to the results of analysis of cuticular hydrocarbons and R. sp.2
belongs to subspecies of R. labralis or other species.
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Table 1  Termites collected for the experiments
400
Scientific name .
based on morphology Collection place
Reticulitermes flaviceps Daochangshan Huzhou Zhejiang
2004
R. dichrous Forest Park of Longbeishan Yixing Jiangsu
R. sp.1 . - .
Forest Park of Longbeishan Yixing Jiangsu
R . microcephalus Zijinshan Nanjing Jiangsu
Howard 1993 Blomquist 1979 Howard
. R. labralis Reservoir of Shanhong Xuyi Jiangsu
1988 Zootermopsis 1
Nasutitermes 2 Heterotermes citrinus Park of Taishan Taizhou Jiangsu
3
. H. hainanensis Reservoir of Lishimen Shaoxing Zhejiang
Neotermes exitiosus
H . leptomandibularis Reservoir of Chencai  Zhuji Zhejiang
H. aculabialis Mountain Manor of Gumei Huzhou Zhejiang
Haverty
1999 3 20 R. .2 Duliangshan Xuyi Jiangsu
R. sp.3 . - .
Back Mountain of Damingsi Yangzhou Jiangsu
H. .4 House of Wudaotai Yangzhou Jiangsu
1.4
80°C 1 min
16°C/min  260°C 20 min He
1 0.5 mL/min 250°C
ECD 280°C 2 pL
1.1 DPS
2003 6~10 11
1 unweighted pair-group method
using arithmetic averages UPGMA
- 18C
1.2 2
Hwelett-
Packard HP 5890 series [l HP 5972 series 2.1 3
GC/MS HP-5MS 0.25 mm x 30 m 2
Nikon Nikon codpix 995 2 29
1.3 5 T=6.80
100 min 2 6 11- T =7.20 min
2 mL 10 min N, T'=7.80 min T =11.40 min
50 L. ~18C T =14.09 min
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UPGMA
3
5
2.1.1 3- T=
R.sp.1 GC-MS 3 19.50 min 1.51%
83.70% H. sp.4
X2 T =14.70 min X8 T = 25.87 min
T =16.01 min 2.65%
T =9.38 min > X7 T=23.53 min 2.88% 2.33%
7% T'=15.59 min > 15% 2.2
T'=16.01 min >9% 3
30% operational taxonomic unit OTU
3 UPGMA
0
Jaccard’ s coefficient UPGMA
T =8.57 min 1.06% T = R 1
8.98 min 5.18%
T=14.00  7.40% o e i
9- - T =19.90 min R. dichrous g }______
2.37%  R.sp.1 T =10.05 Respl
R microcephalus
min X5 T = 18.93 min T = Rp2 ih
15.59 min T'=16.01 min R"“;l’::; _J
2 H. aculabialis
2.1.2 H. leptomandibularis
R. sp.2 HALI?' cmm:f ]
R.sp.3 GC-MS 4 H.sp4 . . . .
T =14.61 min 1.00 083 066 049 032 0.16
T=17.29 min 1 13- T FUZR B Jaccard's coefficient
=20.60 min 3- T =25.31 min 1 UPGMA
T =9.38 min > 10% X6 T =22.88 min Fig. 1 A distance dendrogram of tested termites based
>79% 2 on ratio data of hydrocarbon composition using
17% the UPGMA cluster analysis
4
R.sp.2 T =14.95 min
0.92% X5 T'=18.93 min 2.50% 2
2.1.3
H.sp.4 GC-MS
T = 1995 2
6.56 min L, = 0.130 +
50% 0.512 /2=0.321 L, = 0.512+0.844 /2=0.678
L, L, 1 1

1L, 12 OTU 2
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Fig. 2 The combined-line of clustering
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