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Rapid identification of aphids on flowering plants of Rosaceae
in Beijing based on DNA barcoding
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Abstract Flowering ornamental plants of the Rosaceae family are a major feature of Beijing’ s gardens but are also host
plants for a variety of aphids. It’ s often difficult to identify aphids rapidly and accurately by traditional methods due to
their tiny bodies, degradation and specialization of morphological characteristics, and the occurrence of multiple morphs
within single species. We evaluated DNA barcoding based on CO] sequences as a means of rapidly identifying the aphids
found on Rosaceae flowering plants in Beijing. In this study, 65 COI sequences were sequenced, including 12 species
from 9 genera. The average intraspecific divergence was 0. 70% whereas interspecific divergence was 9.45% -12.59% .

NJ/MP trees based on COI sequences indicated that most samples of the same species clustered together with strong

support ( bootstrap value > 90% ).
barcoding reliably identified 83% of the aphid species.
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Fig.1 Damage on flowering plants of Rosaceae by aphids
A. G52 35 W% Aphis spiraecola Patch ¥ WU H M & il B. Bk KB YF Hyalopterus pruni( Geoffroy)
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A :leaf rolls of Malus micromalus caused by Aphis spiraecola; B: a colony of Hyalopterus pruni on

Amygdalus persica ,along the midrib of the under surface of leaves.
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Table 2 Information on mitochondrial COI primers in this study

S EIE7EA N SIYFHN(5'-3") K
Gene Primers Primer sequences Source
COl LepF ATTCAACCAATCATAAAGATATTGG Foottit et al. ,
COIl LepR AAACTTCTGGATGTCCAAAAAATCA 2008
Col LCO1490 GGTCAACAAATCATAAAGATATTGG Folmer et al. ,
COl HCO2198 TAAACTTCAGGGTGACCAAAAAATCA 1994
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0.0657  0.0876  0.1095 0.1314

TN93 FE Y
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2 ETF 658 bp ZHifkERE COl HFEMMESTEAE
Fig.2 Saturation plots for the mitochondrial COI sequences with 658 bp
W 91 i) 5 e B 8 TINO'3 50 100 4 T A 1 8 Ak v 1
HE £k 73 591 2 7 e 45 A I 45 ) S 2 4R
The number of transitions and transversions of each pairwise comparison of taxa
are plotted against the TN93 model corrected distance.

The broken lines show the mean value of transition and transversion respectively.
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Fig.3 Neighbour-Joining (NJ) tree based on COI sequences and Kimura-2-parameter
model with bootstrap percentages shown on left
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E4 BT COIF3tE MP K
Fig.4 MP tree based on COI sequences
MP 5 28 48 56 () 32572 (> 50% ) B i 78 43 32 26— BebE R 4 CL=0. 511749, {7 B 15 % R1 =0. 914063,
e IE— 3035 %0 RC =0. 467771, 26 383,
Bootstrap percentages from maximum parsimony (50% and greater) shown on left

(CI1=0.511749,R1 =0.914063 ,RC =0.467771) ,and tree length =383.
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Table 3 Mean and range of intraspecific nucleotide divergences

i o THER (%) (%)
Species No. of individuals Mean divergence( % ) Range( % )

#FH I M If Rhodobium porosum 7 0.00 +£0.00 0
Wk JEE 3k iF Tuberocephalus momonis 4 0.23 +0. 16 0-0.46
2 F IR Myzus varians 2 0 0
2255 B W Brachycaudus helichrysi 9 0.03 £0.06 0-0.15
A ZRK B Longicaudus trirhodus 5 0.27 £0. 16 0-0.46
KRB 45 % 5% Rhopalosiphum padi 3 0.00 +£0.00 0
#eAy KW Hyalopterus pruni 17 0.64 £0.92 0-2.01
WEUF Myzus persicae 5 0.06 +0.08 0-0.15
75 e wof Myzus mumecola 3 0.10 £0.09 0-0.15
5 235 WF Aphis spiraecola 7 3.88 +3.57 0-7.89
SEE L F Aphis pomi 2 0. 46 0. 46

2501

W FhE) A2 5
200+ Interspecific divergence
O A FFFIER
m oz 150 Intraspecific divergence
100
| . | I||||| |||I|...I. Al .
5.0 7.5

0 2:5

10.0 12.5 15

K2P FH g
K2P distance

ES5 EFZkiik COI 658 bp FH K2P EERMFINERFAE (BFELFHFNERL)

Fig.5 Histogram of genetic divergence using mitochondrial COI 658 bp sequences, divergences

were calculated using Kimura’s two parameter ( K2P) model (except A. spiraecola and A. pomi)
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