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Virus diseases occurring on cucumber was surveyed at main plantation areas of ‘Sangju’ and ‘Gurye’ in 2006
and 2007. Viral infection rate on cucumber was ranged from 14% to 90% in fields and the average infection
rate was 46% at Sangju area. Cucumber cultivated at Gurye area had viral incidence ranged 9-100% and
averaged 48%. The majorly infected viruses were Cucumber green mottle mosaic virus, Zucchini yellow
mosaic virus, Papaya ring spot virus and Watermelon mosaic virus-2, and their infection rates were 23.5%,
13.0%, 9.0% and 2.0%, respectively in 2006 and 2007. Mixed infection rate of duplex, triplex and tetraplex
was 31.5%, 7.5% and 2.5%, respectively. The rate of infection type was 47.7% by single infection, 31.5% by
double infection and 88.7% by both infection types. Important viruses involved in mixed infection types were
Zucchini yellow mosaic virus, Cucumber green mottle mosaic virus, Papaya ring spot virus and Broad been wilt
virus2, orderly. Symptom in single infection was almost same on ‘Dadagi’ line and ‘Chicheong’ line of
cucumber cultivars. Cucumber green mottle mosaic virus produced various symptoms of chlorotic spot, vein
chlorosis and vein wrinkle and so on. Main symptoms of vein chlorosis, and severe mosaic and malformation
were induced by Zucchini yellow mosaic virus. Mild symptoms were occurred relatively by Papaya ring spot

virus and Watermelon mosaic virus2.
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oA 2HHE Qole oF 360d =& frAsL
E 4 Stk

Qo] & Fg vy} ZE ZHYEHE vlolgAE Q9]
T zFol Anfo] ¥ 2 (Cucumber mosaic virus, CMV) 5 3
262 o]} 126% ©4Fo] Bislo] kBrunt 5, 1996).

FElvEt Bt ZHEe] A ske vholEliAE CMV §
T vlolg|2Tt 4%, QolmutE ol Ante|# 2 (Cucumber
green mottle mosaic virus, CGMMYV) 5 2|3 wvlo]z X
7} 2%, setopd @ nbdvto| 2l 2 (Papaya ring spot virus,
PRSV) & AHEE Hlelgj&rt 3502 BF 9FRFoltt
F=AEREEE, 2009). ©] FolA 9_0101] A sk
o]#2E CMV(Lee, 1981), CGMMV(Ko %5, 2004), 2]
= Uk 2po] Aubo] H 2 (Kyuri green mottle mosaic virus,
KGMMV) (Ko &, 2006; Lee 5, 2000), $=2F= A}o] 21}
o] & 2(Watermelon mosaic virus 2, WMV2) (Ko &,
2006; Lee, 1981), 7+7|1) 881 % <}o] ZLuko] & 2(Zucchini
yellow mosaic virus, ZYMV) (Lee %, 2007) 123
PRSV(Jin 5, 2009)2] 5%7F2] vlo]z{2=o|t}. 2007 Cho
5ol Lol RISt Zucchini green mottle mosaic virus
(ZGMMV)= zHtoll A HA g KGMMV-Z 715 (Lee 5,
2000)7 FLF vtolgine] ZetolmE ARt kst
RoeBE E = = KGMMV-Z Hio| 22 2|33}
a2} gtk 2 Ao s, sHEFAA v ZEe

ATFAL

hl

A P50 2o X 979 ulo|HAE O TE FA}
stTh 73 wlolgl2 352 CMYV, EEFA v ulo] g
Z2~(Melon necrotic spot virus, MNSV), 79| Znlo] 22~
(Broad bean wilt virus2, BBWV2)E o2 3}3om,
28 vle]¥ 2= CGMMY, KGMMYV, KGMMV-ZE tj
Ao g 19, APSE vlolgl A= WMV2, ZYMYV, PRSV
F52 dgom A,

SelLbet oolol Wske vl AM e Hsirt A7t
’5‘]’04 SPAGNA EAI7E ALH R BASIL ot
Fd sk vL]OHE Yol vpolg o] SRk HA

Table 1. Specific primers for detection of viruses occurring on cucumber

Genus Virus species (Primer size) Primer sequence
o 5'-YGACAAAGGGAAAAACAAGGATG-3'
Zucchini yellow mosaic virus (822 bp)
5'-CGGCAGCGAAACGATAACC-3'
) 5'-CAGCGCAGTTAAAGTTGAATACGA-3'
Potyvirus Watermelon mosaic virus 2 (708 bp)
5'-ATCAGCTATACCCGCAAGAGAAAA-3'
5'-ACGGAAACGATGTGTCAACTA-3'
Papaya ring spot virus (499 bp)
5'-CGCGGCATGTACCTCTCAG-3'
5'-CGC GAT CCT TGG TCT TTA TTT GTG-3'
Cucumber green mottle mosaic virus (724 bp)
5'-GGC CGT AGA CGC GTC ATC AGT A-3'
) 5'-CACAACCGCAGGGACTTTTAGAGC-3'
Tobamovirus Kyuri green mottle mosaic virus (513 bp)
5'-CCGGGTATTTAGGTTGGCAGACG-3'
5'-GGC CCA ATC CGC GTA AGA CAA-3'
Kyuri green mottle mosaic virus -Z, (407 bp)
5'-CCG GGA ACG CCA TCA ATA AGA GTA-3'
. 5-YASYTTTDRGGTTCAATTCC-3'
Cucumovirus Cucumber mosaic virus CMV (940 bp)
5-GACTGACCATTTTAGCCG-3'
. 5'-AATGAAGTGGTGCTCAACTACACA-3'
Fabavirus Broad bean wilt virus 2 (654 bp)
5-“TTTTGGAGCATTCAACCATTTGGA-3'
. 5'-ATGGCGATGGTTAAACGCAT-3'
Carmovirus Melon necrotic spot virus (1172 bp)

5TAGGCGAGGTAGGCGGTTTCA-3'
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A2 AGS RT-PCRE slom 7+
Qg A EAANA HA ke HEdk F i FEES
ol o] g3kt f-A} Hcto
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o] E KGMMVE| -C, -Y, -Z2] BE A%l Sol4<l
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RT-PCR Z71-& 48°C, 45%; (94°C, 2%; 94°C, 30%;
50°C, 303%; 72°C, 90%) 353]; 72°C, 7%-°]ATtHCho &,
2006). TFE AAES AAS 918l 1.2% agarose gell]
10 ul/100 m1®] SafeView™E ¥o] 234 100V Aol
Al 40 7195 & AHE 2Abeke] BF ST
(Cho &, 2005).

A A, FIHAAHEH (Zeiss 906E, 80KV)
< ol&ste] nlely2E HAAEATE TS 4F 2E=
1ol 2% phosphotungstate HA1H-S- gk W& SelFal A
A3 ANEE 1x3 mmY Z7)2 ZEa] G ok
S 239 HE F A2 GAA S wol 52l
AZAAA vtolg X YAE #F3t= Quick-dip
2 A73

AEHA. PRSVY FE2]= RT-PCR AeteA 74
< I3 Q0] AEE FHiw 7Y SH(EHROl L)
S 9|83 CGMMVE A AAZ 3 2l (Nicotiana
tabacum ‘Ky-57)& ©]83t9 ZYMVE A AAZHoH o
o S5 WNkE BEletal b the Loldl A5k &4
EYF2 o] &3dtt. ZYMVE F71Y 38K Cucurbita
pepo L) ©o]&3te] CGMMVE A AAZ & HALdZ
(Gomphrena globosays ©1-8&3te] @Y =5 WRES £
Sl W Ty Q0o FA5te =5 wEFE o] &
o}. BBWV2E F71Y &8t 8 9 ol (Chenopodium
quinoa)g °©]-&3te] CGMMVEel ZYMV, PRSVE A|AA|
7 5 3 "ol APE ol&ste] Qold T4 5t &
TR ARSI 2ol £ EElF = CMV 5 RT-
PCRo|| ©]-&&F 9% utolgjzof tiste] fxzr 2k}
AAn AAs & F AL SEFE ARSsiiT A

OFE - THF - AFF - o5

A3 - W5

Table 2. Symptoms and occurrence of virus disease on cucumber
at the main production areas of Sangju and Gurye

Area Maior sympioms® % average occurrence
investigated yor symp (Range)
Sangju VB, SM 46 (14-90)
Gurye VB, LMal, FMal 48 (9-100)

*VB; Vein banding, SM; Severe mosaic, Mal; Leaf Malformation,
FMal; Fruit malformation.

2 o

ulelg| = 4 E.
£ ZASH A3N(Table 2), AAEE A5 A9 20]9]
WA HAES F7F T wEbA 14%004 90%E v
S Zpo|7F At o Hat TAES 46%0| Atk A
T 7 XY A A ELE F7F £ wEbd 9%
AN 100%= wi-F- xfol7t o it WHES 48%O]
Atk A Qo] FAFAXAQI A NG T XY
o] ulo]lg 2 HF LHELS 46%9t 48%E H| =T
Syl vk ZEo] dAshe F2 ulo]#i e 959
"ol H 2 oA 200632 20073 A58 FEIAS Q0]
o] WAEE HlolH2E F 6F2FE CGMMYV, ZYMV,
PRSV, WMV2, BBWV2, KGMMV©°]3it}.

AEFA. SoloA A2 EE st vlo]g 23] ZYMY,
PRSV, BBWV2¢el| tiste] WA HA 2 I (Table 3),
ZYMVSE} PRSVE F F579 ®HolE(C. amaranticolor, C.
quinoa)?ll = ZFEolA ot BBWV2= HAl 2ol
o} ZFolold s ZYMVE PRSVE AAZY oot
BBWV2:= F 7 o]dt).

nle]#] = zigk 9 e, A5 X3} e G
A AR S 12470 €] AlEel tiste] vlold & RS
A3 A3 92.7%2] AlEE CGMMV 52 Hlo]] 29
@ 9 B30 HoY 73%9] A& vlo]# 29
ofgt AL TS ERou el FRlEA] U TH Table
4). A 2old FAE npol 2o FRe A T
£ Table 5914 Ri= wle}l 2tk CGMMYV, ZYMV, PRSV
o WMV2Z 4F7F9] vlo]¥ s G579, BBWV29}
KGMMVE E37+d del2 2 on, 2% 659
vlolg 27} T W Y JEHIE A E oY CMV
= AR &dt) 200613 200739 B AHES
B =G A ZYMVIE 23.5%= 714 o]
Asta 9em, PRSVZE 13.0%, CGMMV7E 9.0%,
WMV27} 2.0% A2 Gt 53099 Z45ole
2% HlolE| A E7Fo] 31.5%, 35 Edo] 7.5%,

b A4 20069 3 20074 )
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Table 3. Biological test for Zucchini yellow mosaic virus, Papaya ring spot virus and Broad bean wilt virus2 from cucumber by

mechanical inoculation

Reactions® for the viruses® of

Indicator
XYMV PRSV BBWV-2

Chenopodium amaranticolor NL/- NL/- CS/M, MAL
Chenopodium quinoa NL/— NL/- CS/CS, SN
Cucumis melo CS/VC,M, MAL —/VB —/—
Cucumis sativus +M,Y +/+ +/+
Cucurbita pepo CS/VYM,MAL * *
Gomphrena globosa CL/~ —/— *
Pisum sativum S —/— NS/M
Nicotiana glutinosa —/VC —/- *
Nicotiana clevelandii NS/NS,Y —/— *

*NL, necrotic local; NS, necrotic spot; CL, chlorotic local; MAL, malformation; M, mosaic; VC, vein clearing; CS, chlorotic spot; SN, stem

necrosis; VB, vein banding; S, susceptible;

+, symptomless infection; — non infection;

*, not tested; inoculated leaf/upper leaf.

*The viruses were diagnosed by RT-PCR and electron microscopy. ZYMV (Zucchini yellow mosaic virus), PRSV (Papaya ring spot virus),

BBWV2 (Broad bean wilt virus-2).

Table 4. Detection rate of cucumber leaves and fruits collected at
the main production areas of Sangju and Gurye

Area No. of specimens
collected Tested® Infected (%) Undetected (%)
Sangju 70 66 (94.3) 4(5.7)
Gurye 54 49 (90.7) 5(9.3)
Total 124 115 (92.7) 9(7.3)

*Virus infection was judged by RT-PCR, electron microscopy and
biological tests.

Table 5. Kinds of viruses and their infection types occurred on
cucumber

% infection® in

Virus®
2006 2007 Average
CGMMV 18.0 0.0 9.0
ZYMV 180 290 235
PRSV 0.0 26.0 13.0
WMV2 0.0 4.0 2.0
CGMMV+ZYMV 36.0 0.0 18.0
CGMMV+PRSV 4.0 0.0 2.0
ZYMV+BBWV2 4.0 0.0 2.0
ZYMV+PRSV 0.0 15.0 7.5
ZYMV+WMV2 0.0 4.0 2.0
CGMMV+ZYMV+BBWV2 4.0 0.0 2.0
CGMMV+ZYMV+PRSV 11.0 0.0 5.5

CGMMV+ZYMV+PRSV+KGMMYV 4.0 0.0 2.0

Six viruses infecting Cucurbitaceae were detected as 3 potyviruses;
Zucchini yellow mosaic virus, Watermelon mosaic virus 2 and
Papaya ring spot virus, 2 tobamovirus; Cucumber green mottle
mosaic virus and Kyuri green mottle mosaic virus, and 1 isometric
viruses; Broad bean wilt virus 2.

®Virus infection was judged by RT-PCR from the cucumber leaves
and fruits of 124 specimens (71 collected at Sangju and 53 at Gurye).
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Fig. 1. Symptoms induced by CGMMYV single infection on cucumber cultivar of ‘Chicheong’ at Gurye (A, B, D, E) and ‘Dadagi’ at
Sangju (C). Severe mosaic (A), Vein shrinking with chlorotic spots (B), Vein shrinking and chlorosis of leaf margin (C). Mosaic on fruit

(D), Fruit dwarf by horizontal narrowing (E).

Fig. 2. Symptoms induced by ZYMYV single infection on cucumber cultivar of ‘Dadagi’ at Sangju (A—C) and ‘Chicheong’ at Gurye (D—
F). Vein banding (A, D), malformation (B, E), Protruding of fruit thorn areas with malformation (C, F).
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Fig. 3. Two different viruses of CGMMYV and ZYMYV detected from cucumber ‘Dadagi’ showing chlorosis (A), severe mosaic with
malformation (B), protruding of thorn areas (C) and smooth surface by smaller thorns (D) at Sangju area. Two potyviruses of ZYMV and
PRSV detected from cucumber ‘Chicheong’ showing severe malformation with vein shrinking (E) at Gurye and fruit malformation (F) at
Sangju area. Two viruses of ZYMV and WMV2 were detected from cucumber ‘Dadagi’ showing mosaic symptom (G) at Sangju and
ZYMV and BBWV2 produced symptoms of general yellowing (H) at Gurye area. Triple viruses of CGMMYV, ZYMV and PRSV
detected on cucumber ‘Dadagi’ showing vein banding and wrinkling with yellowing (I) and leaf necrosis (J) at Sangju area. Triple
viruses of CGMMYV, ZYMYV and BBWV?2 detected from irregular ring spots and chlorotic spots (K). Tetra viruses of CGMMYV, ZYMYV,
PRSV and ZGMMYV detected from cucumber ‘Dadagi’ showing mild yellowing (L) at Sangju area.
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