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: WF western flower thrips I IV
 

Table 1. Sample locality of Frankliniella occidentalis (Fo) and Thrips tabaci (Tt).  WF means the common name of 
the west flower thrips; symbols I, IV, and the following numbers indicate the collection order. 

Abbrev. of Fo Sample locality  Abbrev. of Tt Sample locality  Abbrev. of Tt Sample locality 

Fo-WF1 Japan  Tt Taiwan  Tt-I-20-1-2 Vietnam 
Fo-WF2 Japan  Tt-I-23-1-9 New Zealand  Tt-I-20-1-3 Vietnam 
Fo-WF3 Japan  Tt-I-23-1-11 New Zealand  Tt-I-47-3-2 Vietnam 
Fo-WF4 Japan  Tt-I-63-1-8 New Zealand  Tt-I-56-4-1 Vietnam 
Fo-WF5 Malaysia  Tt-I-63-1-9 New Zealand  Tt-I-61-1-1 Vietnam 
Fo-WF6 Malaysia  Tt-I-63-2-1 New Zealand  Tt-IV-183-2-17 USA 
Fo-WF7 Malaysia  Tt-I-66-1-3 New Zealand  Tt-IV-183-2-18 USA 
Fo-WF8 South Africa  Tt-I-50-1-1 Korea  Tt-IV-183-2-25 USA 

   Tt-I-57-3-1 Korea  Tt-IV-191-2-1 USA 
   Tt-I-81-2-1 Korea    
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Table 2. Primer abbreviations and their sequences in this study. Upstream and downstream primers are indicated by 

plus ( ) and minus ( ) signs, respectively. 

Abbrev. of primer  Nucleotide sequences 

28Sa (＋) 5'-GACCCGTCTTGAACCACGGAGTCT-3' 

28Sb (－) 5'-TTCGGCAGGTGAGTTGTTACA-3' 

28Sc (＋) 5'-TGTAACAACTCACCTGCCGAA-3' 

28Sd (－) 5'-AATCCTTATCCCGAAGTTACGGA-3' 

28Se (＋) 5'-TCCGTAACTTCGGGATAAGGATT-3' 

28Sf  (－) 5'-TGTACCGCCCCAGTCAAACT-3' 

28Sg (＋) 5'-AGTTTGACTGGGGCGGTACA-3' 

28Sh  (－) 5'-CTTAGAGGCGTTCAGGCATAA-3' 

28Sd-Fo (－) 5'-AGCAAGACTCGCACATCGAC-3' 

28Sd-Tt (－) 5'-GGAAGGCTGGACCATAC-3' 

28Se-Fo1 (＋) 5'-TCGGTTCTTGTGTCGGATG-3' 

28Se-Tt1 (＋) 5'-ACGTGGAGCCGGGCGGGCT-3' 

28Se-Fo2 (＋) 5'-GGTTGGACGGGGCGCGC-3' 

28Se-Tt3 (＋) 5'-CTCCTTGTGTGATCCGTT-3' 

28Sf-Fo  (－) 5'-CATCCGACACAAGAACCGA-3' 

28Sf-Tt  (－) 5'-AGCCCGCCCGGCTCCACGT-3' 

16S214 (＋) 5'-GGACGATAAGACCCT-3' 

16S22  (－) 5'-CCGGTCTGAACTCAGATCA-3' 
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Fig. 1. Designed primers and their distributions in the amplification of the 28S rDNA sequence. 
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28S rDNA Fo Tt ”.” ”-”
 

Fig. 2. Sequences of  28S rDNA from samples of Frankliniella occidentalis (Fo) and Thrips tabaci (Tt). Dots (.)
indicate that the sequence is identical to the first line, while a dash (-) indicates a gap. Most of the 28S rDNA
sequences were available from merely two samples. The sequence designed for primer and its direction are
shown beneath the sequence. 
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Fig. 2. continued. 
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Fig. 2. continued. 
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bp E  

 

PCR-RFLP  
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GCG

16S214 16S22

Ssp I (AATATT) 

PCR Ssp I

200 100 bp  

16S rDNA Fo Tt ”.” ”-” Ssp I
(AATATT)  

Fig. 3. Sequences of the partial 16S rDNA from samples of Frankliniella occidentalis (Fo) and Thrips tabaci (Tt).
Dots (.) indicate that the sequence is identical to the first line, while a dash (-) indicates a gap. The
restriction site of Ssp I (AATATT) is labeled in the gray box. 
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multiplex-PCR 1 (4) 2 (5)  (Tt)  (Fo) DNA
3 (6) DNA 7 DNA 3
 ”+”  ”-” M  DNA A~E

Fig. 4. Application of multiplex-PCR to identify Frankliniella occidentalis (Fo). Lanes 1 (4) and 2 (5) contain a DNA
template of Thrips tabaci and Fo in the PCR reaction, respectively. Lane 3 (6) contains two kinds of DNA
templates of Tt and Fo. Lane 7 contains no DNA template as a negative control. Three primers were added
in each reaction. The plus (+) and minus (-) isgns indicate the positive and negative control, respectively, and
M is a DNA marker. Panels A~E are the amplified result from different paired primers. 
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Molecular Identification of Multiplex-PCR and PCR-RFLP for 
the Quarantine Pest, Frankliniella occidentalis (Pergande) 
 

Jgun Sian Lin  Wen-Bin Yeh*  Department of Biology, Kaohsiung Medical University, Kaohsiung 807, Taiwan 
Chin-Ling Wang  Taiwan Agricultural Research Institute, Wufeng, Taichung 413, Taiwan 

ABSTRACT 

  The polyphagous insect, Frankliniella occidentalis (Pergande) (Fo), causes 
serious damage to economic plants in the world, whereas it is not found on 
the list of quarantine pests in Taiwan. However, the pest is occasionally 
found in imported agriculture products. In this study, molecular characters 
were used to identify the nymph stage of this quarantine pest; the onion 
thrips, Thrips tabaci Lindeman, found mostly in imported agriculture 
products was used as a reference sample. Molecular markers including both 
28S rDNA and 16S rDNA sequences were analyzed. For 28S rDNA, 22 
individuals of these two species were used, and intraspecific sequence 
variation were not found; interspecific variation was 12.3% in 689 bp. For 16S 
rDNA, 18 individuals of these two species were used, and intraspecific 
sequence variations were nearly zero, while interspecific variation was 17.5% 
between these two species. Specific primers designed from 28S rDNA and 
restriction enzyme from 16S rDNA were respectively applied for multiplex- 
PCR and PCR-RFLP to identify F. occidntalis. Results showed that 
application of the two molecular markers was useful in identifying this 
quarantine pest. 
 
Key words: Frankliniella occidentalis, Thrips tabaci, multiplex-PCR, 

PCR-RFLP, 16S rDNA, 28S rDNA 
 
 




