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Abstract

Thrips tabaci Lindeman with different characteristics of body color and number of setae are commonly found in imported
agricultural products. It is a cosmopolitan pest, and is considered to contain three morphospecies. In this study, both genes of the
nuclear internal transcribed spacer 2 (ITS2) region and mitochondrial cytochrome oxidase subunit I (COI) of onion thrips collected
from the Pacific Rim area are used in the genetic diversity analysis. For the Pacific Rim countries the greatest difference in COI
sequences, more than 2%, is found in the New Zealand population. Two major haplotype groups were found in the statistical
parsimony analysis. One is the haplotype from the coastline of the Americas including the USA, Peru, and Mexico, and the other is
from west Pacific countries including China, Japan, and Taiwan. The compilation of sequences in this study and those from the
genbank indicate that the greatest variability of COI genes is found in the European population, where three distinct phylogenetic
lineages can be found. Lineage A constitutes most of the individuals from Europe, those from lineage C definitely come from
Europe, and those from the Pacific Rim mostly fall in lineage B which is a cosmopolitan group. For the ITS sequences, the greatest
difference, up to 16%, is found in the population of the United Kingdom. The statistical parsimony network suggests that there is a
close affinity in haplotypes among the populations of England, New Zealand, and Japan. Genetic analyses of both genes indicate
that T. tabaci in Taiwan constitutes only one of the different populations in the world. Thus, the introduction of foreign T. tabaci
populations should be prevented to try and reduce their hybridization with local population, which may result in serious economic
damage.
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Table 1. Country, abbreviation, host plant, and amplicon size of Thrips tabaci individuals from the Pacific Rim

Country Sample Host plant COI ITS
1 United States U-19-2 Strawberry 695 566
2 United States U-20 Pea shoot 711 570
3 United States U-21-2 Asparagus 695 566
4 Australia Qua057-2 Asparagus 701 601
5 Australia Qua060-1 Asparagus 701 542
6 Australia Qua069-1 Asparagus 701 619
7 China GZ Asparagus 711 570
8 China GZ-1 Asparagus 695 566
9 Hawaii HA Green onion 711 570
10 Hawaii HA-1 Green onion 695 566
11 Hawaii HA-2 Green onion 695 566
12 Mexico M-1 Asparagus 711 570
13 Mexico M-3 Asparagus 711 570
14 Mexico M-8 Asparagus 701 579
15 New Zealand Qua051-2 Eryngiumy 701 608
16 New Zealand Qua051-3 Eryngiumy 701 572
17 New Zealand Qual81-1 Endive(Frisee) 701 617
18 New Zealand Qua081-2 Asparagus 701 617
19 Peru P-2 Asparagus 711 570
20 Peru P-2-1 Asparagus 695 566
21 Peru P-2-2 Asparagus 695 566
22 Taiwan BH Green onion 711 570
23 Taiwan BH-1 Green onion 695 566
24 Taiwan PH Green onion 711 570
25 Taiwan JE-1 Green onion 695 566
26 Taiwan NM Green onion 711 570
27 Thailand T-6-1 Asparagus 695 566
28 Thailand T-6 Asparagus 711 579
29 Thailand T-9 Asparagus 711 579
30 Thailand T-10 Asparagus 711 579
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Table 2. Amplification primers of the ITS2 region and the COI gene of Thrips tabaci

Amplicon Name Sequences +/-
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Table 3. Average sequences divergences of Thrips tabaci among the Pacific Rim populations. Sequence divergences

of COIl and ITS2 are presented below and above the diagonal, respectively. Two values within the diagonal

blocks are divergences of COIl and ITS2 within each population. Values larger than that of average are in

bold

COI\ITS2 Taiwan Thailand China Japan Hawaii USA Mexico Peru NewZL® Australia
Taiwan 0.1;0.7 1.3 0.5 0.5 0.8 0.9 1.1 11 0.8 0.8
Thailand 0.8 0.5;1.4 1.1 0.9 14 1.5 1.9 1.5 2.2 2.2
China 0.1 0.8 0;0 0.6 0.7 0.6 0.9 0.8 0.8 0.8
Japan 1.1 14 1.1 1.6; - 0.6 1.0 0.8 11 0.2 0.1
Hawaii 0.2 1.0 0.2 12 0.4;0.9 1.1 1.1 12 0.8 0.8
USA 0.8 0.3 0.8 1.3 1.0 0;1.1 1.4 1.2 12 1.3
Mexico 12 0.9 1.3 1.8 15 06 1.3;08 1.3 1.1 11
Peru 0.8 0.4 0.8 1.3 1.0 0.1 0.8 0.3;1.1 1.3 1.3
New ZL 2.0 2.3 2.0 2.2 2.2 2.1 24 2.1 2.8; 0.6 0.5
Australia 0.5 0.8 0.5 1.3 0.7 0.6 1.2 0.6 2.2 0.9; 0.5
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Fig. 1. Phylogenetic tree inferred from the partial COl mtDNA sequences of Thrips tabaci from the Pacific Rim by the

UPGMA clustering method using proportion divergence. Two divergent lineages were found, and bootstrap
values of more than 60% are shown beneath the branches. The scale is the relative proportion divergence.
The sequences downloaded from the genbank are labeled with information regarding accession number,
isolate, and country.
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Table 4. COI sequence divergences of Thrips tabaci populations distributed in different biota area. Differentiation
index (Fst) and average proportion distance are presented above and below diagonal, respectively. Values
within diagonal block are divergent distance within each population. Values larger than the average are
shown in bold. The sampling country for each biota can be checked in Table 1

Area’ Europe W Asia E Asia Africa America NZ-AU
Europe 34 0.161 0.139 0.336 0.265 0.007
W Asia 3.5 2.7 0.449 0.622 0.547 0.209
E Asia 2.6 3.1 11 0.278 0.117 0.029
Africa 2.7 3.3 0.9 0.2 0.236
America 2.8 3.3 1.0 0.5 0.7 0.132
NZ-AU 2.9 3.0 1.8 1.7 1.8 2.4

W Asia: western Asia; E Asia: eastern Asia; NZ-AU: New Zealand and Australia
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Fig. 2. Phylogenetic tree inferred from the partial COl mtDNA sequences of Thrips tabaci from the world by the
UPGMA clustering method using proportion divergence. Three divergent lineages of A, B, and C were found.
Bootstrap values of more than 60% are shown beneath the branches. The scale is the relative proportion
divergence. Proportion circle present the relative numbers of T. tabaci individuals in the world, and the
abbreviated areas are referred to in Table 4. The sequences downloaded from the genbank are labeled with

information regarding accession number, isolate, and country.
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Fig. 3. The phylogenetic tree inferred from intergenic spacer 2 (ITS2) sequences of Thrips tabaci by UPGMA

clustering method using proportion divergence. A: Divergent lineages are all from the UK; B: Sequences from
the Pacific Rim are all within this lineage. Bootstrap values of more than 60% are shown beneath the
branches, and the scale is the relative proportion divergence. The sequences downloaded from the genbank
are labeled with information regarding the accession number and the country.
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Three groups (i.e., I, Il, and Ill) of COI haplotypes in Thrips tabaci can be found in statistical parsimony
analysis. The number of haplotypes is shown with proportionally sized circles. One nucleotide change is
shown between haplotypes except for the number labeled beneath the lines and the smallest circle which is
the hypothesized haplotype. The sequences downloaded from the genbank are labeled with the accession
number.
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Fig. 5. Haplotypes of ITS2 sequences in Thrips tabaci from the Pacific Rim are mostly shown below the dotted line in
the statistical parsimony analysis. The number of haplotypes is shown with proportionally sized ellipses. One
nucleotide change is shown between haplotypes except for the number labeled beneath the lines and the
smallest circle which is the hypothesized haplotype. The sequences downloaded from the genbank are
labeled with the accession number.
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Genetic Variation of Thrips tabaci Lindeman (Thysanoptera:
Thripidae) in the Pacific Rim

Li-Yueh Tseng', Niann-Tai Chang’, Mei-Jung Tseng? and Wen-Bin Yeh?*

! Department of Plant Medicine, National Pingtung University of Science and Technology, Pingtung County 91201, Taiwan
% Department of Entomology, National Chung Hsing University, Taichung City 40227, Taiwan

ABSTRACT

Thrips tabaci Lindeman with different characteristics of body color and
number of setae are commonly found in imported agricultural products. It is a
cosmopolitan pest, and is considered to contain three morphospecies. In this
study, both genes of the nuclear internal transcribed spacer 2 (ITS2) region and
mitochondrial cytochrome oxidase subunit I (COI) of onion thrips collected from
the Pacific Rim area are used in the genetic diversity analysis. For the Pacific
Rim countries the greatest difference in COI sequences, more than 2%, is found
in the New Zealand population. Two major haplotype groups were found in the
statistical parsimony analysis. One is the haplotype from the coastline of the
Americas including the USA, Peru, and Mexico, and the other is from west
Pacific countries including China, Japan, and Taiwan. The compilation of
sequences in this study and those from the genbank indicate that the greatest
variability of COI genes is found in the European population, where three
distinct phylogenetic lineages can be found. Lineage A constitutes most of the
individuals from Europe, those from lineage C definitely come from Europe,
and those from the Pacific Rim mostly fall in lineage B which is a cosmopolitan
group. For the ITS sequences, the greatest difference, up to 16%, is found in the
population of the United Kingdom. The statistical parsimony network suggests
that there is a close affinity in haplotypes among the populations of England,
New Zealand, and Japan. Genetic analyses of both genes indicate that 7. tabaci
in Taiwan constitutes only one of the different populations in the world. Thus,
the introduction of foreign T tabaci populations should be prevented to try and
reduce their hybridization with local population, which may result in serious
economic damage.

Key words: Thrips tabaci, internal transcribed spacer 2, mitochondrial
cytochrome oxidase subunit I, genetic variation
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