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Molecular Diagnosis of Grapholita molestaand Grapholita dimorpha

and Their Different Occurrence in Peach and Plum

Seung-Joon Ahn, Kyung-Hee Choi, Taek Jun Kang, Hyung Hwan Kim, Dong-Hwan Kim, Myoung Rae Cho and Chang Yeol Yang*
National Institute of Horticultural and Herbal Science, Rural Development Administration, Suwon 441-440, Korea

ABSTRACT: The plume fruit moth, Grapholita dimorpha Komai, a fruit tree pest occurring in the northeast Asia, was firstly reported to
infest apple in Korea in 2009, but its direct damage to other fruit trees has been poorly studied. In this study, we investigated shoots and
fruits of both peach and plum trees and compared their damage rates by G. dimorpha to those by G. molesta, a congeneric species. In order
to discriminate the two moth species, we developed a molecular diagnosis method using species-specific primer sets on different PCR
conditions and distinguished the two species collected from the damaged shoots or fruits. The shoots and fruits of peach were infested
mostly by G. molesta. However, in plums, the shoots were damaged by G. molesta and the fruits mostly by G. dimorpha. In addition, these
two species showed a clear difference in host preference in fruit damage, where 92.5% of the Grapholita moths collected in peach fruits
were identified as G. molesta, but 97.0% of the moths in plum fruits were G. dimorpha. The difference of the damage between the two fruit
trees may give important information for monitoring of the two moth species in these orchards.
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Table 1. PCR primer sets used to amplify mitochondrial COI region of Grapholita molestaand G. dimorpha

Species Primer name Sequence (5’ - 3”) Annealing temp. (°C) Product length (bp)
G. molesta  GrapM428-F TTGATTAGTACCATTAATATTAGGT 61 17
GrapM-R AGGGTCAAAAAATGAAGTATTAAGA
G. dimorpha GrapD428-F CTGATTAGTGCCTCTTATATTAGGT
GrapD-R GGGGTCAAAAAAAGAAGTATTAAGG 6 427

Table 2. Field collection and identification of the two species, G. molestaand G. dimorpha, from shoots and fruits in peach and plum

orchards in 2013

. . Species Chi-Square test
Host plant Tissue damaged Site Date collected - 5
G. molesta G. dimorpha X p value
Peach shoot Eumseong 8.29 4 0
Suwon 9.5 17 0
Hwaseong 9.30 25 0
Total 46 0 0 »=0.0000
(%) (100.0) 0.0)
fruit Suwon 7.29 19 0
Hwaseong 7.29 10 4
Hwaseong 8.26 22 2
Suwon 8.26 34 1
Eumseong 8.29 1 0
Total 86 7 67.1 »<0.0001
(%) (92.5) (7.5)
Plum shoot Gimcheon 8. 14 3 0
Hwaseong 8. 14 9 0
Suwon 9.5 25 0
Hwaseong 9.5 6 0
Total 43 0 0 p=0.0000
(%) (100) (0.0)
fruit Hwaseong 7.29 1 38
Suwon 7.29 3 26
Hwaseong 7.29 0 28
Gimcheon 7.29 1 5
Gimcheon 8.8 0 11
Gimcheon 8. 14 0 20
Hwaseong 8. 14 0 33
Total 5 161 146.6 »<0.0001
(%) (3.0) (97.0)

(Rosaceae)l| £3t= A& 7Hloh= G4 o0&, ul=
3 GRS Bgolrh 7 71541 80| Afte} v} 23}
7134 =2 43 A 2 thRothschild and Vickers, 1991; Najar-
Rodriguez et al., 2013). Q- Lgfo| A= F 2 E4=0}9] &0
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£ oA tk7F 1990 d thof] v 2Helofl H-E wjeiE = 3lew
(Yang et al., 1995; Yang et al., 2001), 2000 A tljof] 50 A= A}
o] FQ &0 &2 TS WA ] QltKChoi et al., 2008). 1
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reverse primer
AATCTTAATACTTCATTTTTTGACCCT] 427
AACCTTAATACTTCTTTTTTTGACCCC 427

* * *

G.molesta
G.dimorpha

[TGATTAGTACCATTAATATTAGGTGCCCCAGATATAGCTTTCCCCCGAATAAATAATATAAGATTTTGATTATTACCTC 80
TTGATTAGTTCCTCTTATATTAGGTGCCCCAGATATAGCTTTCCCCCGAATAAATAATATAAGATTTTGATTATTACCCC 80

*

CTTCTATTTTATTATTAATCTCCAGTAGAATTGTGGAAAATGGAGCAGGAACAGGATGAACTGTGTACCCCCCACTATCA 160
CTTCTATTTTATTATTAATCTCCAGTAGAATTGTAGAAAATGGAGCAGGAACAGGATGAACTGTATACCCCCCACTATCA 160

*

TCTAATATTGCTCATAGAGGAAGCTCAGTAGACTTAGCAATTTTTTCTTTACATTTAGCAGGTATTTCTTCAATTTTAGG 240
TCTAATATTGCCCATAGAGGAAGCTCAGTAGACTTAGCAATTTTTTCCCTACATTTAGCAGGTATTTCTTCAATTTTAGG 240

* ok

AGCTATTAATTTTATTACAACTATTATTAATATACGACCAAATAATATATCTTTAGATCAAATACCATTATTTGTTTGAG 320
AGCTGTTAATTTTATTACAACTATTATTAATATACGACCAAATAATATATCTTTAGATCAAATACCATTATTTGTTTGAG 320

CTGTTGGTATTACAGCTCTTTTATTACTACTTTCACTACCAGTATTAGCTGGTGCTATTACTATACTTTTAACAGATCGA 380
CTGTTGGTATTACAGCCCTTTTATTATTACTTTCACTACCAGTATTAGCTGGTGCTATTACTATACTTTTAACAGATCGA 380

Fig. 1. Alignment of partial mtCOI DNA sequences from G. molesta (HQ538466.1) and G. dimorpha (AB603522.1). Asterisk (*) under the
alignment indicates a polymorphic site of the nucleotide between two sequences. Forward and reverse primers used in this study are

shown in open boxes.
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H oUW E2o|(Grapholita dimorpha Komai, the plum
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Fig. 2. PCR products of partial mitochondrial COl sequences
amplified by the species-specific diagnostic primers for the two
species, G. molesta (Gm) and G. dimorpha (Gd). Demonstrative
PCR amplifications were performed either with Gm-specific (A) or
with Gd-specific (B) diagnostic primers.
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