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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.

iE=S

BEYT (Nasonovia ribisnigri (Mosley)) B ¥ E (Hemiptera) ~ B %] (Aphididae) 728 - 2HmREUMN ~ FEEIA
TRiE  AREEENEXENRS  FERESEH(Lactuca spp.) BREMWEARIBX - #ASEMEBBIIAEBEWZEMNT
B B FRBINENZESERREAE  KRERNSAENRREAZT  MRUBEY VR MaEVRATHREZSEE
MREERASZAREBABYSEYERNESREE  BEAMREERUSET ZEERM - HERFERRS ERMR
FHEF RHEAY -  ERNETEN  RERBAEKEEHEZN  XUBEY ZN445E DNA e Rt R
(cytochrome oxidase I, COI) ER B 7 F2i0 - MHEFBIHIEHETER ; 5 5 Btk ¥ (Myzus persicae) B 2 ¥
(Acyrthosiphon pisum) —#E - ETTIRHEI? R REEZARIY (RFLP) 24 -

Key words: Aphididae, Nasonovia ribisnigri, quarantine pest, molecular marker, diagnostic techniques
FAfEE: YR - BEY - WEEa - o013 - EERIN
Full Text: TIPDF(0.93 MB)

TMEHETBHE X Browse all articles in archive: http://entsocjournal.yabee.com.tw



HrHRE

Li# e 26: 283-293 (2006)

Formosan Entomol. 26: 283-293 (2006)

s E s EEY (Nasonovia ribisnigri (Mosley))
(Hemiptera: Aphididae) # %€ fig.2 &\

BEE M

i arsgiesses ElTAXBRITERNE—%

ik

A

¥ B ¥ (Nasonovia ribisnigri (Mosley)) &7 ¥ # 8 (Hemiptera) - % ¥ #}
(Aphididae) 2 && » 2 AABM ~ FEHIFAFT RIE » ThHEL EHRL RENm
Fo FRAREHEH Lactuca spp.) RENETRBX - R EHERE R ATAA B EH
BAS R FHBSE O HERARERNY  FFAEME o RBRZEAZT
WoBR B R GAk 0 @ B A AT B R &G It B AR TR A AR
A ALY E by F HATH o HLAA R AL R L E BB R HAM - ARG
A AR @ F T AR A A B SR HAT BRI S Y R ET  A A
IAHEMZ A4 DNA tmje e & 81 % (cytochrome oxidase I, COI) %R

BT WEFIEEETH 5B EkSE (Myzus persicae) #= 3t 2 ¥
(Acyrthosiphon pisum) —#e » EATRH| x5 h Lk BE % 84 (RFLP) 447 -

Z
jll[

INFERI N ERREE 2408 i E (lettuce)
R FARAE B R R 2 K5 IRIEEIS1 3
Wk - 0F kR R B T P AR B e 0 B
SR ARk EE o A5 S ME Y
(Macrosiphum euphorbiae (Thomas)) ~ Hkitf
(Myzus persicae (Sulzer)) ~ = EWF (Nasonovia
(Mosley)) k¢ &= E R 8 0
(Pemphigus bursarius (L.)) (Parker et al.,
2002) » H AR e EARARIT G i ERIRERZ

ribisnigri

L IN
e-mail: kocc2501 @ntu.edu.tw

N

FEMEED : WAt BMEM -REEFEL D

_?—

232, ~ 4 AT o

Sf 0 Hig 3 MR EERESNERLS » Mk
B SRS E 2 OH T o RSN E KR
9% o

e ER P #E (Hemiptera) ~ # IR}
(Aphididae) Z B o A/ AR AR ~ g
P e A BRI > R AR g AL SE ~ B3R K
be - BEWETREFEN TR EER
(Heteroecious holocycle) » 5 —ZF £ (&=
HE) BAFETHE (Ribes spp.) 1Y) » 5%
F (BE&FE) EEL% R (Compositae)

Y1 o 41 Cichorium ~ Crepis ~ Hieracium ~

B 283



Lactuca ] Lampsana & » P LIEE R
HWEBHNRZEET T HARKhGLILR
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virus) » WA/ IERFEMER 2 - AITER ZHR
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(Parker et al., 2002) -
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% DNA (mitochondrial DNA) | Z#fffufa
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WkE A HEE 1~2 K- 6) {HEkH
Euparal J1735 fF BIn @5 - B 2 B F i
[ 40°C Z#actFanzrg 1 AL -
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x— BEPEAEEW (Nasonovia ribisnigr) 2 E&¥}

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 UsS Aug. 26, 2004 2 alate and 1 apterous adults
60203047759 lettuce UsS Jun. 23, 2004 1 apterous adult
60203087783 lettuce UsS Aug. 10, 2004 1 apterous adult
60203048187 lettuce UsS Aug. 26, 2004 2 apterous adults
VP6020448322 lettuce US Jul. 27, 2005 2 alate adults

BRI AR AR Bk 2 - R IR
REAREZRE » A LIEEIEE Auto-
Montage (Synoptics, Cambridge, UK)
10~20 RO e T B e - DORS s
PR

SR TFEYRNZEEE
1. WFaE LKA DNA fYZEHY

i ] DNA #fi{ti{ Al (Blood and
Tissue Genomic DNA Miniprep System
kit, cat. no. GG1001, Viogene, Taiwan)» Z£
Hylef s K4H (genomic) DNA o Jf% B € irf i
EARER 1.5 ml g AL EIRER
MR ERES » FHIIA 200 pl LYS buffer
1 ER e 7E B » IA 20 ul proteinase K
(20 mg/ml) - 5 2 E)%IER 60°C /KB ER
WHERR 3 /DI » ZizEREE 70°C EH
20 Jyg# - {fi proteinase K ‘KkZ3EME 5 MA
200 pl EX buffer 1851951 » & 70°C &1
EM 10 738 > ZFRFIIA 210 pl HREEHE
¥ BE %R MRS E spin column
o L 6000 xg B0 2 738 0 2% Ll wash
buffer 500 pl }5¥E spin column>ilfi L 6000
xg B0 2 ord > EEMIPEE—R 0 REIF
spin column ¥ 1.5 ml #E.0EH - hIl
ATFEEL 70°C B ddH,O 100 ul» L) 6000 xg
L 2 7780 K spin column Hif) DNA
PR > HARIE A W ek KM DNA > f&

T -20°C HrfiH] o

2. WAL IE (PCR) g H 7

DNA JrE&

2% Yeh (2004) > F| A IE [ 5] 7
(forward primer) COI-FO01 (5’-ATA ATG
GAA CAG GAA CAG GAT GAA C-3) #l
X M g|F (reverse primer) COI-R02 (5-
GTT AGG ATA ATC TGT GTA TCG TCG
AG-3) » LIRT—DBEZEE ) WE s DNA £
e > 1T PCR HTiEFIFREE DNA 2 COI
Wb o B BRE R AT - i PCR &
0.2 ml (= Et.0E > A 4.0 ul /Y EF
apfEAfH DNA ZHGR ~ A 12.5 pl
2X PCR Master Mix (MBI Fermentas,
Taiwan) (N & : Taq DNA polymerase
(recombinant) in reaction buffer: 0.05
units/pl; MgCl,: 4 mM; dNTPs (dATP,
dCTP, dGTP, and dTTP): 0.4 mM of
each)~ 2.5 ul 1.5 uM [EFA 5 F & 2.5 ul
1.5 pM primer JZ[m5[F » DK {50 #8485 F6
£y 25 pl o B E S ARG TEE N ER
228 (GeneAmp® PCR System 2700)
o Bl FREEIRIER 54°C (2.6 J)fi) - T
AL B 40 RIEIR  IERS % o
By 5 ul PCR EWy» LI 1.5% HJ agarose gel
ATV FPERIME Mati it fiEc ek - R
gxiy PCR EWIRIER 4°C i -
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B— ®EW (Nasonovia ribisnigri) 2 RIS 5 - (a) EREMEINE ; (b) A I~V & ; (c) BB V~VI & ; (d)

FEEE -

Fig. 1. Morphological characters of a Nasonovia ribisnigri apterous adult (apterous virginoparae). (a) body; (b)

antennae I-V; (c) antennae V-VI; (d) abdomen.

3. DNA & f¢ k9l #

% PCR EY)Z & BB YRR
MAERAR (Z1t > 28 EITER - KER
Fii5.2 FF5& R L Clustal X (Thompson et
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GeneDoc (Nicholas and Nicholas, 1997)
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72l (National Health Research Institutes)
) GCG #guh (http:/bioinfo.nhri.org.tw/
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(d)

B= &E# (Nasonovia ribisnigr) 2 HHEME - (a) BYEREINR 5 (b) B8A I~V & ; (c) B8B V~VI i ; (d)

fEER -

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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Fe o AfERS [R5l s 845 bp » Y
B8 E%> GenBank (accession number:
DQ153169) ; 534MiEs RFLP Eir bk dd
B SWE > LIRHIR] S | S HEiEas 2R - R EEvkIE
A5 -t 3 FRWFaikLERES COL B H
BP9z Les R 2 o PGSR AT Al » 3 FrF
aaf Py Ry A+T LU » i HAR Ry AH (U
E (similarity) 7f 91.0~93.1% Z[

15 3 R ERTIkIEREE DNA COIL Jy B
HITE Pt S - A BB R A E I SEb) GCG
G > AT PR T U)LY L B A > AR
Asel [RIT » 7 3 FEIF &b [H B AT
i fEEEESE 330~230~170~120 F7 100
bp ) B > AT HHARE BBk A g0 S F I oy (s
= b) o FHALIRHIT Dral 1 SstI [F]lRf
175Y] » £ 3 MR &k A N EIRIYINL > HRIE
B 1170y B 25 8 AR [ 30ty ] DAY 2 1 4 e 8
(&= ¢ °
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A % RER (polymorphism) (1% 2 ti 3
(Dixon, 1985) o 411[n]—fd#f & > A] RE[RIIF 71
AR ~ AR - BT RERHEE 2
K> B0 EECE AR A AR - WF aki S G
Je g2 B nTgEIEH K (Weisser et al.,
1999; Zitoudi et al., 2001) » 4= EWFAIE
HRIRF - AR e Rk Bk & (HR B EHLE
{ERS R AR IEAL 2~6 i ZME5E - th
HAA AR 2B R JER A R T EHEE
{ERE AR J7 > 1N &8 R 5 5912
BOPER A T B e AR » DU AN RSt P
(o3 AT - R i Bl W b 1 AR T RE s Sy R 5
(Smith et al., 1998; Kephalogianni et al.,
2002) o [K] I (4R 488 00 dudk 1) 471 508 T R Bl o 7 4
IF » RES0 RIS S8 B S AU ) 26 2 {1l el
AT E LB o TEEATIERESE /71
FAA b A AR R B B IR > TR R R A
B > I GEMEAR MR HIAERE - (HUS Ao & mhie A
s E TAF BA WU B > DRI SET ey
Bz &R LBy Sk e Lzt
Ko EAN B AT SAEZ AR [FIF
A DA TR w6 € LIF R AL ZEHY o

E R0 A= st H i R Rl » FF 2
getat » HESENCEE ) FER > BlG & 1E
AR5 > BRI IR
&l AT DURRTER 77 F W g R A st 8 ol ek 2
(Chen and Shih, 2003) ; /&R a] LLHE
PRSI N ~ FHEA R0 R sl e A
(Brunner et al., 2002) - #1110 fg X FHiC
EEE T TE > B N H B % el
FWF & - th [F] B RE S0 Bt 98 oll e KA B 38R
(Figueroa et al., 1999; Yeh et al., 2005) -

HHRSRLEREE BA DL N A iR« (D) Kk
i DNA JLR#HAH¥ 8% DNA Eif5/NaF
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M1234567 891 11213 M
- 2 -

(a)
M123 4567891011213 M

500 bp —» [ st
300bp—; oc-c.—n-n-"--- q

- .u.,...-‘“--
200 bp— [ . ...,,',

Ilt u*

(b)
M12 3456789111 1213M

(c)

E= (a) €I¥¥i COI-FO1/COI-R02 1EE#E2R » AI1547 950 bp AIFER 5 (b) LIBRHIEE Asel HETEEtIE < REIBEH
R ZHERVEIRE ; (c) LUBRMIEE Dral A Sstl RHETTEELIE 2 BRHIEEHEX S HEEVEIRE - M : 100-bp DNA ladder
(MBI Fermentas), lanes 1~9 : BEWF (Nasonovia ribisnigri) ; lanes 10, 11 : #ki% (Myzus persicae) ; lanes 12,
13 : BiS %% (Acyrthosiphon pisum) o
Fig. 3. (a) Amplification of the mtDNA COlI region (ca. 950 bp) with primers COI-F01 and COI-R02 for three aphid
species. (b) RFLP analysis of the mtDNA COI with endonuclease Asel. (c) RFLP analysis of the mtDNA COI
with endonucleases Dral and Sstfl. 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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R” EEW (Nasonovia ribisnigri)>tkiF (Myzus persicae) EAZiS4% (Acyrthosiphon pisum) Hii&§& DNA COI

BRFI B AR R LR

Table 2 Comparison of mtDNA COIl sequences (845 bp) among Nasonovia ribisnigri, Myzus persicae, and

Acyrthosiphon pisum
Composition (%) Similarity (%) with Accession
Aphids T C A G N. ribisnigri M. persicae A. pisum no.
N. ribisnigri 424 12.7 334 11.6 92.7 93.1 DQ153169
M. persicae 424 12.7 33.1 11.8 - 91.0 DQ270002
A. pisum 42.0 13.5 33.0 115 -

AR HE IR FIA S 5 (3) HfshRiE
8 gD EAHE LR (4) FERBAN
S8 AR K » (1SR ~ FH A0 22 22 HH
HA (Simon et al., 1994; Randi, 2000) ; {#{5
Fifgid DNA ERYIEIERE  BHRRRGR ~
(RGBS AH AT 5% - AR AT At 8 2R
B LA AR EE DNA 5512
TSI > Stern et al. (1997) i LIk
fiid DNA Z#Bfy COIL 1 COIl X[
Fe 0 ) EC$5F > (50RS F & ) 1 8 7 A K8 -
H O g e 2 BME fF B RO AR B
(Hormaphidinae) ¥f & .2 73 R0 {37 » 3ifi H.
LA e A1) A8 e (7] e W0F dac fy A 0 B AN (] Y
RE ([ #8 2 EL %t » 381 » Stern et al. (1997)
R o aWF EROE B A R RS R IR
JEREAS 5 88 7E () Bk - WTLAREHH DNA 1Yy
gy FERE MR TR R AR .

AR LAY DNA Z COI HERKF
B o EHUANRIRERA] > (LB A Z & E - i
P 1500 i W A S e SIS A il gt 14 &
(BERREK—) » HEBREE—F > MERF
fe R IL 14 FRREE COI FoI&ERl > i
BRAEEAR B 2252 5 MESRAN GRS e
e TR HRHGE WS
(Rhopalosiphum) Wf &3t 5Es » A KI1H 41
IR B FE RN (Yeh, 2004; Yeh
et al., 2005) - |f H LA €€ —fn gt BT a] 2K HY
DNA ETE S > HAHE R F#E DNA Z

290 HERaS —FABHE =

COL RN B » = —f8ER 7 TR0 » Al 4
AR Ry 3 i S ) 19 8 o AR

C N T ST Rl R S
LIS R ) S T SPRDR] - B
P RIRECTEA S MRG0 90T
YR P RTR] IS o AP g
Pk K F B @ B R R
93 EZRl-1.9.1-#-B24) & 94 ER}-13.3.1-
F-B2(5) ZALEHRY - BB -

5| Ak

Barber, M. D., G. D. Moores, G. M.
Tatchell, W. E. Vice, and |. Denholm.
1999. Insecticide resistance in the
currant-lettuce aphid, Nasonovia
ribisnigri (Hemiptera: Aphididae).
Bull. Entomol. Res. 89: 17-23.

Blackman, R. L., and V. F. Eastop. 2000.
Aphids on the World’s Crops: An
Identification Guide (2" ed.). John
Wiley & Sons, London, UK. 466 pp.

Brunner, P. C., C. Fleming, and J. E. Frey.
2002. A molecular identification key

for economically important thrips



species (Thysanoptera: Thripidae) using
direct sequencing and a PCR-RFLP-
based approach. Agric. For. Entomol.
4: 127-136.

Chen, C. H., and C. J. Shih. 2003. Rapid
identification of three species of blow
flies (Diptera: Calliphoridae) by PCR-
RFLP and DNA sequencing analysis.
Formosan Entomol. 23: 59-70. (in
Chinese)

Dixon, A. F. G. 1985. Aphid Ecology.
Blackie & Son, New York. 157 pp.
Figueroa, C. C., J. C. Simon, J. F. Le

Gallic, and H. M. Niemeyer. 1999.
Molecular markers to differentiate
two morphologically-close species of
the genus Sitobion. Entomol. Exp.

Appl. 92: 217-225.

Kephalogianni, T. E., J. A. Tsitsipis, J. T.
Margaritopoulos, E. Zintzaras, R.
Delon, |I. Blanco-Martin, and W.
Schwaer. 2002. Variation in the life
cycle and morphology of the tobacco
host-race of Myzus persicae (Hemiptera:
Aphididae) in relation to its
geographical distribution. Bull. Entomol.
Res. 92: 301-307.

Nicholas, K. B., and H. B. Jr. Nicholas.
1997. GeneDoc: a tool for editing and
annotating multiple sequence alignments.
Distributed by the author (http:/www.
psc.edu/ biomed/genedoc).

Parker, W. E., R. H. Collier, P. R. Ellis, A.
Mead, D. Chandler, J. A. Blood Smyth,
and G. M. Tatchell. 2002. Matching

control options to a pest complex: the

integrated pest management of aphids
in sequentially-planted crops of outdoor
lettuce. Crop Prot. 21: 235-248.

Randi, E. 2000. Mitochondrial DNA. pp.

136-167. In: Baker, A. J. ed.
Molecular Methods in Ecology.
Blackwell Science, Oxford, UK.

Rufingier, C., L. Schoen, C. Martin, and

N. Pasteur. 1997. Resistance of
Nasonovia ribisnigri (Homoptera:
Aphididae) to five insecticides. J.
Econ. Entomol. 90: 1445-1449.

Simon, C., F. Frati, A. Beckenbach, B.

Crespi, H. Liu, and P. Flook. 1994.
Evolution, weighting, and phylogenetic
utility of mitochondrial gene sequence
and a compilation of conserved

polymerase chain reaction primers.
Ann. Entomol. Soc. Am. 87: 651-701.

Smith, M. A. H., P. A. Mackay, and R. J.

Lamb. 1998. Seasonal morphometric
variation in sexual and asexual, North
American and Australian, populations
of the aphids, Acyrthosiphon pisum.
Physiol. Entomol. 24: 179-188.

Stern, D. L., S. Aoki, and U. Kurosu. 1997.

Determining aphid taxonomic affinities
and life cycle with molecular data: a
case study of the tribe Cerataphidini
(Hormaphididae: Aphidoidea: Hemiptera).
Syst. Entomol. 22: 81-96.

Thompson, J. D., T. J. Gibson, F. Plewniak,

F. Jeanmougin, and D. G. Higgins.
1997. The Clustal X Windows
interface: flexible strategies for

multiple sequence alignment aided

EEE R 291



by quality analysis tools. Nucl. Acids
Res. 24: 4876-4882.

Weisser, W. W., C. Braendle, and N.
Minoretti. 1999.
morphological shift in the pea aphid.
Proc. R. Soc. Lond. B 266: 1175-1181.

Yeh, H. T. 2004. Studies on rapid

identification and diversity of secondary

Predator-induced

symbionts of Rhopalosiphum (Aphididae).

Graduate Institute of Entomology
National Taiwan University, Master’s

thesis. 81 pp. (in Chinese)

292 HERSE_TSBEZM

Yeh, H. T, C. C. Ko, T. C. Hsu, and C. J.
Shih. 2005. PCR-RFLP technique for
molecular identification of Rhopalosiphum
(Aphididae). Formosan Entomol. 25:
33-46. (in Chinese)

Zitoudi, K., J. T. Margaritopoulos, Z.
Mamuris, and J. A. Tsitsipis. 2001.
Genetic variation in Myzus persicae
populations associated with host-plant
and life cycle category. Entomol. Exp.
Appl. 99: 303-311.

WEBHE : 2006 12 B 58
EZHE 2006 FE 5825 H



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-FO01/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
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