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Abstract: Coptotermes ( Isoptera: Rhinotermitidae) is an economically important genus. Within the genus

Coptotermes formosanus Shriaki ( Isoptera: Rhinotermitidae) is one of the most destructive species with
strong adaptive ability and wide distribution. Many mistakes and confusions in the classification of
Coptotermes related to the species. It has been noted that Chinese Coptotermes species are in need of careful
monographic revisions. In this paper a portion of the ribosomal RNA large subunit 16S ( 16SrRNA) and
the mitochondrial DNA cytochrome oxidase subunit I ( COIl) gene of the species Copiotermes ochraceus
Ping et Xu and C. formosanus were obtained and sequenced. Their genetic divergence and phylogenetic
relationship together with the sequences of C. formosanus and some other Coptotermes species from the
National Center for Biotechnology Information ( NCBI) were analyzed. The results showed that the sequence

genetic divergences between C. formosanus and C. ochraceus were obviously lower than those between

(31172140)
1977 N E - mail: keyunlingl 1@ 126. com
Author for correspondence E —mail: lizhiqiang61 @ 163. com
Received: 2015 =12 -18,; Accepted: 2016 -01 -23



342 Journal of Environmental Entomology 38

C. formosanus and other Coptotermes species. In the cladogram

C. ochraceus were supported by the high bootstrap values.

the clade compose of C. formosanus and

Based on the molecular phylogenetics and

morphometric data it is proposed that C. ochraceus is a junior synonym of C. formosanus.
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Table 1 Termite specimens and published Genbank sequences used in this study

conn 16S
Genebank GeneBank
. L Sequence
Species Collecting site Submission Submission
Genebank Author Genebank Author code
. date ) date
accession no. accession no.
C. ochraceus KU257992  Ke et al. 2015 KU257991  Ke et al. 2015  och-Guizhou
FJ870577  Zhu et al. 2009 AY168225  Yeet al. 2002 for-USA
AB626146 Tokuda 2011 AB626146 Tokuda 2011  forJapan
EU805758  Liet al. 2008 EU805741 Li et al. 2008  for-Taiwan
C. formosanus EU805765 Li et al. 2008 EU805742 Li et al. 2008  for-Hainan
FJ423459  Long et al. 2008 for¥ast China
KU257993  Ke et al. 2015 KU257989  Ke et al. 2015  for-Guangdongl
KU257994  Ke et al. 2015 KU257990  Ke et al. 2015  for-Guangdong2
FJ384651  Yeap et al. 2008 ges-Asia
DQ004488 Jenkins et al. 2005  ges-Thailand
AY536408  Ye et al. 2004 KF790956 Cheng et al. 2013 ges-Malaysia
C. gestroi
DQ915942 Jenkins et al. 2006  ges-Singapore
KF703757 Nguyen et al. 2013  ges—Vietnam
EU805756 Li et al. 2008 ges-Taiwan
Szalanski
C. acinaciformis KJ918315  Lee et al. 2014 AY558913 2004 aci-Australia
and Austin
C. curvignathus FJ376680  Yeap et al. 2008 cur-Asia
AY536402  Ye et al. 2004 cur-Malaysia
C. kalshoveni AY536409  Ye et al. 2004 AY683211 Jenkins et al. 2004 kal-Malaysia
C. sepangensis AJ854163 Cheng 2004 KF853388 Cheng et al. 2013 sep-Malaysia
C. lacteus KJO18294  Lee et al. 2014 KJ918235  Lee et al. 2014 lac-Australia
Szalanski
C. heimi GU931697 Yeap et al. 2010 AY558908 2004 hei-dndia
and Austin
Reticulitermes Reticulitermes
AB050708 Maekawa et al. 2000
Slaviceps SflavicepsJapan
Reticulitermes
AY257228 Szalanski et al. 2003
SflavicepsUSA
Reticulitermes Reticulitermes
JX142154  Chen et al. 2012 JX142167 Chen et al. 2012
speratus speratus-Beijing
1.3 DNA ( DP304) : 2
DNA ( ) 1.5 mL 200 pL

DNA

GA 20 pL Proteinase K
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56°C 1 h 200 pL GB o MEGA 6.0 o
56°C 10 min 200 L 15 s DNAStar  Megalign o
Reticulitermes ( NJ
500 pL GD 600 uL Neighbor-Joining) ( ML  Maximum
PW 50 wL Likelihood)
TE DNA -20C . DNA Bootstrap 1000 o
1.4 PCR 2
16STRNA  CO II
o 16S rRNA 5— 2.1
TTACGCTGTTATCCCTAA3- 5-
CGCCTGTTTATCAAAAACAT3” ( Simon et al ; N
1994; Kambhampati and Smith 1995) ; CO II o 2
: 5" ATGGCAGATTAGTG 10 & ;
CAATGG3 5°-GTTTAAGAGACCAG ; ;
TACTTG3” ( Liu and Beckenbach 1992; Simon 1/3
et al. 1994) , 50 pL Premix /3 & 16
Taq™ 25 L (10 uM) 2 ulL o
ddH,0 19 pL 2 nL (50 ngDNA) . 9
: 94C 4 min; 94°C 1 min ( 2)o
50°C 30s 72°C 45 s 30 ; o
72°C 10 min. 1%
DNA marker ( D2000)
o o 2
(n=10)
N o ( 1986) .
1.5 DNA (n=5%2)
DNAStar 7.0 SeqMan ( 2014)
NCBI o
2 ( mm)
Table 2 Measurements ( in millimeters) of termite soldiers of Coptotermes ochraceus and Coptotermes formosanus
bength ol Left Max Max Min
Species Sorce - headto andible  length of  width of  width of Max Lengh
of data lateral base } length of  width of of hind
of mandibles of head length  postmentum postmentum postmentum pronotum  pronotum ibia
C. ochraceus ( ) 1L66-1.74 1.38-1.47 0.94-1.10 1.00-1.10 0.45-0.50 0.26-0.28 0.58 -0.62 0.93-1.06 1.26-1.36
C. ochraceus L66-1.80 1.28-1.43 0.9-1.04 105117 0.43-0.47 0.25-0.29 0.56-0.64 0.90-1.02 1.22-1.30
C. formosanus ( J1.54-1.56 1L16-1.19 0.95-0.99 0.95-0.97 0.42-0.42 0.22-0.22 0.48-0.53 0.86-0.88 1.01 -1.03
C formosass )1.65-1.67 1.27-1.32 0.97-0.9 101108 0.40-0.44 0.26-0.26 0.51 -0.53 0.92-0.95 1.23-1.23

C. formosanus

1.14-1.68 0.96-1.27 0.82-1.08 0.72-1.04 0.33-0.43 0.19-0.28 0.35-0.53 0.61 -0.H4 0.76 -1.15
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Fig. 1

Maximum Likelihood tree of some Coptotermes species based on the 16S rRNA gene
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Fig. 2 Maximum Likelihood tree of some Coptotermes species based on the CO II gene
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Coptotermes formosanus Skiraki 1909

Coptotermes formosanus Skiraki 1909  Japanese
2: 239.

raffrayi 1910 Die

schédlichen und niitzlichen Insekten vom Zuckerrohr

Trans. Entom.

Termes Matsumura
Formosas: 1.

Coptotermes formosanus Holmgre 1911: 192.

Coptotermes  hongkongensis ~ Oshima 1914
Annotationes Zoologicae Japonenses 8: 559.
Coptotermes inirudens Oshima 1920  Proc.

4: 262.
Cryptotermes hongkongensis Campbell 1922: 82.
1928  Bollettino

Hawaitan Entomol. Soc.

Cryptotermes remotes Silvestri
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del Laboratorio di Zoologia Generale Agraria 21: 93.
Coptotermes eucalyptus Ping 1984  Ecol. Syst.
Trop. Subt. Fore. Res. 2: 186.
Coptotermes  xiaoliangensis Ping 1984  Ecol.
2: 184.

guangzhouensis ~ Ping 1985

Syst. Trop. Subt. Fore. Res.
Coptotermes
Entomotaxonomia 7: 317.
Coptotermes ~ heteromorphus Ping 1985
Entomotaxonomia 7: 320.
Coptotermes communis Xia et He 1986 Conir.
6: 166.
Coptotermes rectangularis Ping et Xu 1986  Sci.
Silv. Sin. 22 157.

Coptotermes  guizhouensis He et Qiu 1992

Shanghai Inst. Entomol.

Science and Technology of Termites 9: 1.
Coptotermes  ochraceus Ping et Xu 1986
Sci. Sil. Sin. 22: 156. syn. nov.
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