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 (lettuce) 

 

(Macrosiphum euphorbiae (Thomas))  

(Myzus persicae (Sulzer))  (Nasonovia 

ribisnigri (Mosley))  

(Pemphigus bursarius (L.)) (Parker et al., 

2002)

 3 

 

 (Hemiptera)  

(Aphididae) 

 

(Heteroecious holocycle)  (

)  (Ribes spp.) 

 ( )  (Compositae) 

 Cichorium Crepis Hieracium

 (Nasonovia ribisnigri (Mosley)) 
(Hemiptera: Aphididae)  

 

 (Nasonovia ribisnigri (Mosley))  (Hemiptera)  

(Aphididae) 

 (Lactuca spp.) 

 DNA  (cytochrome oxidase I, COI) 

 (Myzus persicae)  

(Acyrthosiphon pisum) 酶  (RFLP) 。 
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Lactuca  Lampsana 

 (Scrophulariaceae)  (Solanaceae) 

 (Lactuca spp.)  (Cichorium 

spp.) 

 (gooseberry vein banding 

virus)

 (Blackman and Eastop, 

2000)

 (Rufingier et al., 1997; 

Barber et al., 1999)

 

(Parker et al., 2002)  

 DNA (mitochondrial DNA) 

 (cytochrome oxidase I, COI) 

 

(Acyrthosiphon pisum) 酶

 (restriction fragment length 

polymorphism, RFLP) 

 

 

 
 

 

 ( )

 ( ) 酶

 

 

 

1.  

(1) carboxylene (10% phenol

90% xylene) (2) 5% KOH (3) 

EAF (Essig’s Aphid Fluid) (75% 

lactic acid 14% acetic acid 7% phenol

4% distilled water) (4) 

95% ethanol (5) Euparal 

(Gibson  eucalyptol

paraldehyde camsal sandarak ethanol)  

 

2.  

(1) 

 95%  2 

 

carboxylene (2)  

5% KOH  10 20  (

) (3) 

 95%  1 2 (4) 

 EAF  45 50ºC

(5)  95% 

 1 2 (6)  

Euparal 

 40ºC  1  

 2 40X 
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 Auto- 

Montage (Synoptics, Cambridge, UK)  

10 20 

 

 

 

1.  DNA  

 DNA  (Blood and 

Tissue Genomic DNA Miniprep System 

kit, cat. no. GG1001, Viogene, Taiwan)

 (genomic) DNA

 1.5 ml 

 200 µl LYS buffer 

 20 µl proteinase K 

(20 mg/ml)  60ºC 

 3  70ºC  

20  proteinase K  

200 µl EX buffer  70ºC 

 10  210 µl 

 spin column

 6000 xg  2  wash 

buffer 500 µl  spin column  6000 

xg  2  

spin column  1.5 ml 

 70ºC  ddH2O 100 µl  6000 xg 

 2  spin column  DNA 

 DNA

 -20ºC  

 

2. 合酶連  (PCR)  

DNA  

 Yeh (2004)  

(forward primer) COI-F01 (5’-ATA ATG 

GAA CAG GAA CAG GAT GAA C-3’) 

 (reverse primer) COI-R02 (5’- 

GTT AGG ATA ATC TGT GTA TCG TCG 

AG-3’)  DNA 

 PCR  DNA  COI 

 PCR 

0.2 ml  4.0 µl 

 DNA  12.5 µl 

2X PCR Master Mix (MBI Fermentas, 

Taiwan) ( Taq DNA polymerase 

(recombinant) in reaction buffer: 0.05 

units/µl; MgCl2: 4 mM; dNTPs (dATP, 

dCTP, dGTP, and dTTP): 0.4 mM of 

each) 2.5 µl 1.5 µM  2.5 µl 

1.5 µM primer 

 25 µl 酶

 (GeneAmp PCR System 2700) 

 54ºC (2.5 )

酶  40 

 5 µl PCR  1.5%  agarose gel 

 PCR  4ºC  

 (Nasonovia ribisnigri)  
Table 1 Information of aphids (Nasonovia ribisnigri) used in the experiment 

Quarantine no. Host plant Origin Sampling date Materials 
60203047952 lettuce US Jul. 27, 2004 5 alate adults 
60203048185 lettuce US Aug. 26, 2004 2 alate and 1 apterous adults 
60203047759 lettuce US Jun. 23, 2004 1 apterous adult 
60203087783 lettuce US Aug. 10, 2004 1 apterous adult 
60203048187 lettuce US Aug. 26, 2004 2 apterous adults 
VP6020448322 lettuce US Jul. 27, 2005 2 alate adults 
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3. DNA  

 PCR 

 ( ) 

 Clustal X (Thompson et 

al., 1997) 苷  

GeneDoc (Nicholas and Nicholas, 1997) 

 (National Health Research Institutes) 

 GCG  (http://bioinfo.nhri.org.tw/ 

gcg/index.htm) 酶

 

 

4. 酶  

10 15 µl PCR  3 5 

units 酶  20 µl 

(  1x buffer)

酶  3 5 酶  2.5% 

agarose gel  1x TAE 

酶  

 

 
 

 

 (Nasonovia ribisnigri) (a) (b)  I IV (c)  V VI (d)
 

Fig. 1. Morphological characters of a Nasonovia ribisnigri apterous adult (apterous virginoparae). (a) body; (b) 
antennae I-IV; (c) antennae V-VI; (d) abdomen. 



   287

 III 

 12 27 

 VI  (terminal 

process)  (base)  6 9 

 2 6 

 ( )

 III  37 54 

 IV  7 9 

 2 6 

 ( )  

 

 

 DNA  

COI-F01/COI-R02  DNA  

COI  

950 bp  (  a)

 (Nasonovia ribisnigri) (a) (b)  I IV (c)  V VI (d)
 

Fig. 2. Morphological characters of a Nasonovia ribisnigri alate adult (alate virginoparae). (a) body; (b) antennae 
I-IV; (c) antennae V-VI; (d) abdomen. 
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 845 bp

 GenBank (accession number: 

DQ153169)  RFLP 

 3  COI 

3 

 A+T 

 (similarity)  91.0 93.1%  

 3  DNA COI 

 GCG 

酶  

AseI 酶，  3 

 330 230 170 120  100 

bp  (

 b) 酶 DraI  SstI 

酶  3 

酶  

(  c)  

 

 
 

 

 (polymorphism)  

(Dixon, 1985)

 (Weisser et al., 

1999; Zitoudi et al., 2001)

 2 6 

 

(Smith et al., 1998; Kephalogianni et al., 

2002)

 

 

(Chen and Shih, 2003)

 

(Brunner et al., 2002)

 

(Figueroa et al., 1999; Yeh et al., 2005)  

(1) 

 DNA  DNA 

 (degraded) (2) 

 102 105  
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(a)  COI-F01/COI-R02  950 bp (b)  AseI 
(c)  DraI  SstI M 100-bp DNA ladder

(MBI Fermentas); lanes 1 9  (Nasonovia ribisnigri) lanes 10, 11  (Myzus persicae) lanes 12,
13  (Acyrthosiphon pisum)  

Fig. 3. (a) Amplification of the mtDNA COI region (ca. 950 bp) with primers COI-F01 and COI-R02 for three aphid 
species. (b) RFLP analysis of the mtDNA COI with endonuclease AseI. (c) RFLP analysis of the mtDNA COI 
with endonucleases DraI and SstI. M, 100-bp DNA ladder (MBI Fermentas); lanes 1-9: Nasonovia ribisnigri; 
lanes 10, 11: Myzus persicae; lanes 12, 13: Acyrthosiphon pisum. 
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(3) 

(4) 

 (Simon et al., 1994; Randi, 2000)

 DNA 

 DNA 

Stern et al. (1997) 

 DNA  COI  COII 

 

(Hormaphidinae) 

Stern et al. (1997) 

 DNA 

 

 DNA  COI 

 14  

( )

 14  COI 

 

(Rhopalosiphum) 

 (Yeh, 2004; Yeh 

et al., 2005)  

DNA  DNA  

COI 
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Diagnostic Techniques for the Quarantine Pest, Nasonovia 
ribisnigri (Mosley) (Hemiptera: Aphididae) 
 
Hsin-Ting Yeh, Chiun-Cheng Ko*, and Tung-Ching Hsu 

Department of Entomology, National Taiwan Universtiy, No. 1 Sec. 4 Roosevelt Rd., Taipei 106, Taiwan 

ABSTRACT 

Nasonovia ribisnigri is the most notorious pest of outdoor lettuce in 
Europe. Direct feeding damage and virus transmission can cause serious 
yield reductions. Although N. ribisnigri is not an indigenous aphid species in 
Taiwan, it has recently been frequently recorded in the customs inspection of 
imported lettuce. The partial mtDNA COI region of N. ribisnigri was 
amplified with primers COI-F01/COI-R02 and sequenced (accession no.: 
DQ153169). The morphological characters of N. ribisnigri were measured and 
described. These two diagnostic techniques were useful for identifying the 
quarantine pest, N. ribisnigri. 

 
Key words: Aphididae, Nasonovia ribisnigri, quarantine pest, molecular 

marker, diagnostic techniques 
 
 




