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Molecular identification of the introduced western flower thrips
Frankliniella occidentalis Pergande and other eight common thrips species

Thysanoptera Thripidae
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Abstract The 433 base pair segments of the mitochondrial cytochrome oxidase I CO I  gene from 62
individuals of Frankliniella occidentalis  Pergande and other 8 common thrips species in China were
sequenced . The DNA data analysis showed that the average intra-species genetic distance was 0 — 0.005 there
was no significant genetic divergence between the western flower thrips found in Beijing in 2003 and those
reported internationally. The average interspecies genetic distance was 0.213. Thrips individuals of the same
species were successfully clustered by NJ tree. The bootstrap values of the original divergence among intra-
species haplotypes amounted to 100% . The results show that molecular identification based on PCR and direct
sequencing is desirable for identifying thrips species.
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Table 1 Collection data and GenBank accession numbers of nine thrips species

GenBank
Number of
. . . Collecting umber o Number of GenBank
Species Collecting locality . Host tested .
time Lo haplotypes accession no.
individuals
2006.7 ‘ Cucumis sativus 15
Beijing Solanum tuberosum
2005. . sali 2
Liaocheng Shandong 005.9 €. sativus
2006.6 C. sativus 2
Tai’ an  Shandong sattius
2006. Beni LSl 1 EF213747 ~ EF21
P intonsa Yangling Shaani 006.7 enincas hispida 7 3747 3753
Shanxi 2006.7 No records 1
Hangzhou  Zhejiang 2006.8 Solanum melongena 1
‘ 2006.3 Bemrwa' . coshispida !
Hainan var. chieh-qua
2006.6 Z Z 6 1 EF213761
F . tenuicornis Tai’ an  Shandong e mays
EF213765
2005. C. s 3 2
F. occidentalis Beijing ? sattius EF213766
Allium cepa
2005.9 6
Beijing Allium tuberosum
5 EF213754 ~ EF213758
T. tabaci . } 2006.6 A . tuberosum 4
Tai" an  Shandong
2006. . 7 1 1 EF21
T. paimi Hangzhou  Zhejiang 006.8 C. sativus 3764
2006.7 Unki 6 1 EF213767
T. flavus Hebei fenown
2006. Phase ] 1 EF2137
T. hawaiiensis Tai’ an Shandong 006.7 haseolus wlgaris 5 3763
2006.6 A. tub 5 1 EF213762
T. alliorum Tai’ an  Shandong tuberosum
2006.3 : B:h?jzshmpm 3 2 1213759
M . usitatus Hainan ’ var. due —'quu EF213760
C. sativus
1.4 Neighbour-Joining Method NJ
1.4.1 K2p
CLUSTAL Brunner 2002 10
W GenBank
Kimura-2-Parameter K2P Oncothrips rodwayi
NCBI 093522 Bootstrap
1 000

1.4.2 MEGA 3.1 Kumar et al. 2001
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79
2 38 41 R=0.9 R=
/ 1 16
2.1 R=3.4 2 6 R=0.6 3
9 58 R=0.7 0.154 ~
PCR 0.259 0.213
9 62 2.2
433 21 9 K2p NJ 2
1 3
T. angusticeps
0~0.005 2
3 23 Brunner 2002 4
7
0.005 10 5
0.003 100%
2 Kimura 2P

Table 2 Genetic distance of interspecies and intra-species based on Kimura2P

T. tabaci F. intonsa  F. occidentalis F. tenuicornis M. usitatus T. alliorum T. flaus  T. hawaiiensis  T. palmi

T. tabaci 0.003
F. intonsa 0.242 0.005
F . occidentalis 0.259 0.233 0.002
F. tenuicornis 0.225 0.19 0.180 0.000
M. usitatus 0.218 0.251 0.216 0.222 0.005
T. dliorum 0.217 0.235 0.193 0.226 0.225 0.000
T. flavus 0.232 0.255 0.210 0.219 0.240 0.195 0.000
T. hawaiiensis 0.174 0.216 0.211 0.212 0.200 0.154 0.182 0.000
T. palmi 0.220 0.223 0.223 0.217 0.209 0.171 0.177 0.173 0.000
3
col DNA
2004 3
Col Hebert
et al. 2003 Ball and Hebert 2005 Ward er al. 68 R=1.1 0.177
2005 Hajibabaei et al. 2006 Brunner 2002
0.160 ~ 0.254
0~0.005
NJ
23 7

Nei and Kumar 2000 NJ
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Fig. 1 Alignment of haplotypes of 9 thrips species

Dots indicate nucleotides identical with the compared sequence.
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17| AF378692.1|Ttab 1
67! Thrips tabaci 1

5211 Thrips tabaci 4
Y Thrips tabaci 3

62 Thrips tabaci 5

100

Thrips tabaci 2
I- AF378693.1|Ttab2
Thrips hawaiiensis
99 AF378691. 1| Taeniothrips picipes

Thrips alliorum

Thrips flavus
Thrips palmi

9 iI-A F378689.1|Tpal1
AF378690.2|Tpal2

57| Frankliniella intonsa 1

Frankliniella intonsa 7
Frankliniella intonsa 3
Frankliniella intonsa 5

Frankliniella intonsa 4
100

Frankliniella infonsa 6
51 l— Frankliniella intonsa 2
Frankliniella tenuicornis
AF378687.1|Focc3
Frankliniella occidentalis 1
AF378685.1|Focc1

100[

Frankliniella occidentalis 2
AF378686.1|Focc2
AF378688.1| Focc4

100[” Megalurothrips usitatus 1

L Megalurothrips usitatus 2
AF378679.1| Thrips angusticeps
AF378682.1| Hercinothrips femoralis

73

1> AF378681.1| Parthenothrips dracaenae
-I AF378683. 1| Heliothrips haemorhoidalis
AF378677.1| Echinothrips americanus

AF378684.1| Anaphothrips obscura

U93522. 1|Oncothrips rodwayi

0.05

2 Col 16 NJ
Fig. 2 NJ tree among 16 thrips species based on CO I gene
>50% 1 000 Numbers on branches are bootstrap value >50% 1 000 replications .
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