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Resistance Evaluation of Radish (Raphanus sativus L.) Inbred

Lines against Turnip mosaic virus
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Leaves of twenties radish (Raphanus sativus L.) inbred lines were mechanically inoculated with Turnip
mosaic virus (TUMV) strain HY to evaluate TuMV resistance of the radish inbred lines. The inoculated
radish plants were incubated at 22°C+3°C and resistance assessment was examined using symptom
development for 4 weeks. Based on the reactions of differential radish inbred lines, 16 radish lines
were produced mild mosaic, mottling, mosaic and severe mosaic symptoms by TuMV infection.
These results were confirmed by RT-PCR analysis of TuMV coat protein gene, suggesting that TuMV
is responsible for the disease symptoms. Four resistant radish lines did not induce systemic mosaic
symptoms on upper leaves and chlorosis in stem tissues for 4 weeks, showing they were symptomless
by 8 weeks. Further examination of TuUMV infection in the 4 radish lines showed no TuMV infection in
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all systemic leaves. These results suggest that the 4 radish lines are highly resistant to TuMV.
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ol 20l 4 271513 51k, B8] 5 8 R BolH £
T 2}o] Zu}o] ] A(Turnip mosaic virus, TUMV) S H]£3t 55
Hlo] g A5 o] B 115 ¢l 2 U (Choi®} Choi, 1992; Chung %,
2015; Ham, 1995; Kim 5, 2012), 2> FL & 2} o] Zu}o] g Ao 9]
gk gl 7t et oty g A A e == B Aul X
oA 7HE 2 A &2 o 2 WA skar Qi

&S zo] FHfo] # A= PotyviridaeZH(F, family) Potyvi-
rus<5 (1%, genus) & 2 -7 =™, A Al A F = YA HA QL
ow AAA Y& AL LR 7|2 = F8 HolB A F
sFuo| ot (Provvidenti, 1996). <= - Ez}o] T Hfo] A £
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& Beugs A Ao BRoq FAYAE Aow
&2 A L tHChoigt Choi, 1992; Raybould 5, 1999; Shukla 5,
1994). e+ mzlo| Fulo| Y A= HE S H o2 47 IFC
2 2R Hed, A vz v = A ddstAT A
= TASA gon F= A FsHA F3t= TuMv (B)AF,
£ AR T 42 S Fedeln BAo) 5 WYL
Asty = I EEHA] 5k TuMv BAIE, Al HA 2 v+
3} 2422 APetel BAol L 5 WAL WA 7 oA
FAAZIU B LA 7IA &= Tumv BRIAE, Wl ¥
CER R %%E&ﬁﬂﬂﬂﬂiﬂﬂﬂ%%éé
9 A] 7] &= TuMV BRA| B 2.2 £ 58 4= QI tH(Ohshima 5,

2002, 2007). E3F #A AlF 8 Aol o8 «FEA o) 2
vlo| 2] A= 47 A&, = basal-B (Brassica), basal-BR (Brassica/
Raphanus), Asian-BR & World-B 1& 2 2 FHE 4= 91 2-0]
H 1% ¢J tHOhshima 5, 2007).
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Table 1. Symptoms of plant species inoculated with Turnip mosaic
virus (TuUMV)-HY

Plant species Reactions*
Brassica campestris subsp. pekinensis Y & mM'/Ch & M*
Brassica juncea -/-
Brassica rapa M/M
Capsicum annuuum cv.‘Cheong-Yang’ -/-
Chenopodium quinoa NLL/NLL
Cucurbita pepo -/-
Datura stramonium -/-
Nicotiana tabacum cv. Samsun -/NLL
Physalis floridana -/SM & St.
Raphanus sativus cv. Bosuk-Altari -/SM & St.
R. sativus cv. Cheongun-mu -/SM & St.
R. sativus cv. Seoho-mu -/SM & St.
R. sativus cv. Matdong-mu -/SM & St.

*Symptoms are briefly shown as symbols: Y, yellowing; mM, mild
mosaic; Ch, chlorosis; M, mosaic; -, no infection confirmed using
RT-PCR analysis; NLL, necrotic local lesion; SM, severe mosaic; St.,
stunnting.

"Inoculated leaves.

*Upper leaves.
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Table 2. Resistance of radish inbred lines against Turnip mosaic
virus (TUMV)

TuMV-inoculated Mock-inoculated

Name Score* radish radish
Symptom RT-PCR Symptom RT-PCR
Rad-V1 S  mMm'(6) O -(0/3) X
Rad-v2 S M (6/6) (0] -(0/3) X
Rad-v3 S M (6/6) 0] -(0/3) X
Rad-V4 S M (6/6) (0] -(0/3) X
Rad-V5 S M (6/6) (0] -(0/3) X
Rad-V6 S M (6/6) 0] -(0/3) X
Rad-v7 S M (6/6) 0] -(0/3) X
Rad-v8 S SM (6/6) 0] -(0/3) X
Rad-V9 S SM (6/6) ) (0/3) X
Rad-V10 R - (0/6) X -(0/3) X
Rad-V11 R - (0/6) X (0/3) X
Rad-V12 R -(0/6) X -(0/3) X
Rad-v13 S M (6/6) ) (0/3) X
Rad-V14 S M (6/6) ) (0/3) X
Rad-V15 S M (6/6) ) -(0/3) X
Rad-V16 S M (6/6) (6] -(0/3) X
Rad-v17 S mM (6/6) (0] -(0/3) X
Rad-V18 S M (6/6) (6] -(0/3) X
Rad-V19 S M (6/6) (¢} -(0/3) X
Rad-v20 R -(0/6) X -(0/3) X

*S, susceptible; R, resistant.

"mM, mild mosaic; M, mosaic; SM, severe mosaic; -, no symptom.
*Number of plants developed systemic symptoms/number of
plants inoculated with TuUMV.

*0, detection of RT-PCR product for TuMV; X, no detection of RT-
PCR product for TuUMV.
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gt FE AHEo] Aol HA ¢stth ol 4AFEY d =
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o] uhol g Ak B3] AHd o] 2AshH Aol Hrets
S0l of el §A & e Al o R Aol kol
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Fig. 1. Symptoms of radish inbred lines infected with Turnip
mosaic virus (TuMV)-HY isolate 28 days post-inoculation.
(A) Radish ‘Rad-V10’ line (resistant to TuMV) inoculated with
TuMV-HY isolate showed no symptoms in the upper leaves.
(B) Radish ‘Rad-V10’ line inoculated with 10 mM phosphate
buffer (pH 7.0). (C) Radish ‘Rad-V2’ line (susceptible to TuMV)
inoculated with TuUMV-HY isolate as a control, showing mosaic
symptoms in the upper leaves.
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