Res. Plant Dis. 25(4): 233-236(2019)

ote [ open acces

https://doi.org/10.5423/RPD.2019.25.4.233

=L ZZ2F0]| WSt Citrus vein enation virus 2 XA}

Incidence of Citrus vein enation virus in Citrus spp. and Poncirus
trifoliata in Korea
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Citrus vein enation virus (CVEV), which was regulated as a quarantine virus in Korea, was firstly found on
Jeju Island in 2017. In February 2018, a survey was carried out to determine the distribution of CVEV in the
main commercial areas growing Citrus spp. and Poncirus trifoliata. The survey was performed at 203 groves
in the southern Korean Peninsula and Jeju Island. CVEV infection was determined by reverse transcription
polymerase chain reaction detection and sequencing. The coat protein (CP) gene sequences obtained from
the CVEV-infected samples showed high similarities (more than 98%) to the previously reported CVEV CP
sequences. In summary, CVEV was detected in 136 groves (67%), in which 85.4% of Citrus junos and 77.8% of
Citrus unshiu were infected by CVEV. In Jeju Island, the infection rate of CVEV was relatively higher (90.6%). Our
result revealed that CVEV has spread widely in Citrus and Poncirus in Korea. Based on the result, the Korean
quarantine agency decide to exclude CVEV from quarantine in Korea.

Keywords: Citrus vein enation virus, Quarantine pathogen, Survey

=255 23} Rutaceae) 2 Lol Aurantioideae)
9] Citrus, Fortunella, Poncirus%s S5-0]) £3t= U] dnfj& &
AsHcHNicolosi, 2007; Penjor 5, 2013). =+Uj] 72 AJARF} =)
B2 9] 90% oo Aol A A= AL §lom Hete, 73
AT o = AE Aufj=o|tHKorean Statistical Information
Service, 2018). T=8F = ZH= AJAFEFO] oF 86% 71 <-FU7F
(Citrus unshiu)] L, <F 13%-&= Th/d a2 EH=3; Hee, g
2Ha, 3FE9F S)o] 2}A]5}ar rhHKorean Statistical Informa-
tion Service, 2018). =W Zra=Fol|<= Citrus tristeza virus, Citrus
tatter leaf virus, Citurs mosaic sadwavirus, Satsuma dwarf virus,

Research in Plant Disease
PISSN 1598-2262, elSSN 2233-9191
www.online-rpd.org

(©The Korean Society of Plant Pathology

Citrus leaf blotch virus, Citrus vein enation virus (CVEV) -5 6%
o] vto|j27t B i1E]o] QtkHyun} Hwang, 2015; Park 5,
2019; Yang 5, 2019). 1 % CVEV= Luteoviridaex} Enamovirus
< dfolgj2ol 96 129 Y Fhe|a HAA = AF= ek
20179 94, AlF& U7 (Citrus unshiu)o| 4] CVEVZ} 211
= {tHYang 5, 2017). o] & 2ARSI] 913l 201749 94, A5
A1) 11719 T Lol F2H9] (S stof HARRE 2,
1170 T4 25 CVEVZE FEEQUTE AlFA o] ek d7
2AHE B3 CVEVE] W2 SIS, Al el 3o
ol CVEV] theh Figfet 2ALE Sastel Adz)E Hat
7] 918 & AT-2 ANk & ATl Ffel vl
CVEVS] BEAR 9 7|5 91S SHlsp] $Is) AR, det
&, Ao Al el 2504, vk A, A 5

@ This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



234 Research in Plant Disease Vol. 25 No. 4

2B EuAseR dgss YIRS o2 e
E2AHE AN

AZZHEL 2018 195 E] 2971 7+ 2 A2l A
F=g TP A T 297 Al 20370 2Ha Al E7 kel A
LU KA, W FER @S, WA A= F2Y
3 RSt 2 2SIk 1 AR vholels
ZAFS Ho| 912 9= T 1044 sty on, B
3] SAT0] gl 49 FA9le T 103 S5tk

Reverse transcription polymerase chain reaction (RT-PCR)
2 0Ig3t HIOHA ZE. T 1084 AT AlRE 47
H4E o] g3lo] nafat 5 B3kslol 149 g 2 wHEglod,
RNeasy Plant Mini Kit (Qiagen, Hilden, Germany)& o|-83}o] &
Vo] o] whel A RNAS 223 91ch 253 93] RNA
= CQVEV Zgt Zeto|H R 7|20 B 115 VE16F (5-AATTACGGCG-
TATCTATGGTGAGTCG-3"), VET7R (5'—AATGAGATAGCCCGGTTGTC—
CAG-3) Za}o|n(Vives 5, 2013)2 o|&3}o] RT-PCRS £33}
itk RT-PCRE 2% RT-PCR Premix SR-8000 (Genetbio, Nonsan,
Korea)& o]-§-5tof =355 o F-EH PCRANE-2 1x TAE
HE 0|83}t TH= 1.5% o2 = A2 GelRedZ G435 A

71%9%(Hoefer, Holliston, MA, USA)3}o] &-215}ith RT-PCR Z
=3 gﬁr OFA HF-S-& K9] AR ul=a 2 (Marcrogen, Seoul,
Korea)oll olZjsto] @714 EBS AR, vl= @A=L E
AllE](National Center for Biotechnology Information, NCBI)2]
BLAST ZA45}o] 573513tk

Fig. 1. Map of incidence of Citrus vein enation virus (CVEV) in Citrus
spp. and Poncirus trifoliata as a result of survey. Jeju-do was indi-
cated in detail. Red and blue indicate CVEV-infected and CVEV-un-
infected, respectively.
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Table 1. Incidence of Citrus vein enation virus in Citrus spp. and
Poncirus trifoliata

Surveyed Detected Detection

Host plant’ groves groves rate (%)
Citrus unshiu 45 35 77.8
C. junos 82 70 854
Poncirus trifoliata 20 7 35.0
(C. unshiu x C. sinensis) 45 21 46.7

x C. reticulata
C. hybrid'Setoka’ 5 1 20.0
C. hybrid "Knpei’ 5 2 40.0
C. hybrid ‘Ehime Kashi 1 0 0.0
28 gou’
Total 203 136 67.0

°Citrus unshiu: Satsuma mandarin; C. junos: Yuzu; Poncirus trifoli-
ata: Trifoliate orange; (C. unshiu x C. sinensis) x C. reticulata: Hal-
labong; C. hybrid ‘Setoka”: Choenhye-hyang; C. hybrid ‘Knpei’:
Red-hyang; C. hybrid ‘Ehime Kashi 28 gou’: Hwanggeum-hyang.
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Table 2. Distribution of Citrus vein enation virus in South Korea

Province Host plant Surveyed groves  Detected groves Detection rate (%)

Gyeongsang Citrus. junos 38 36 94.7
nam-do Poncirus trifoliata 5 0 0.0
(C. unshiu x C. sinensis) x C. reticulata 3 0 0.0

C. hybrid 'EhimeKashi28gou’ 1 0 0.0

Total 47 36 76.6

Jeollanam- do C.unshiu 3 0 0.0
C. junos 44 34 773

(C. unshiu x C. sinensis) x C. reticulata 27 12 444

C. hybrid 'Setoka’ 4 1 25.0

C. hybrid 'Knpei’ 3 1 333

Total 81 48 59.3

Jeollabuk- do C.unshiu 3 0 0.0
P. trifoliata 15 7 46.7

(C. unshiu x C. sinensis) x C. reticulata 11 5 455

C. hybrid 'Knpei’ 2 1 50.0

C. hybrid 'Setoka’ 1 0 0.0

Total 32 13 40.6

Jeju-do C.unshiu 39 35 89.7
(C. unshiu x C. sinensis) x C. reticulata 4 4 100.0

Total 43 39 90.6

Total 203 136 67.0
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