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While rehmannia (Rehmannia glutinosa Libosch) was identified as a host of at least five viruses, including
Rehmannia mosaic virus (ReMV), Youcai mosaic virus (YoMV), Broad bean wilt virus 2 (BBWV2), Plantago
asiatica mosaic virus (PIAMV), and Rehmannia virus 1 (ReV1), viral incidence surveys have not been per-
formed yet in rehmannia fields in Korea. In this study, we performed field surveys during 2017-2018 to
investigate the incidence of 5 major viruses in rehmannia. A total of 145 symptomatic samples were col-
lected from the rehmannia fields in major cultivation areas of Korea. Molecular diagnosis assays showed
that all the collected leaf samples were infected with more than two viruses. Particularly, two species of
Tobamovirus, ReMV and YoMV, were detected in all the samples. In addition, our analysis showed that
the root stocks of 4 rehmannia cultivars were infected with at least two viruses. Since rehmannia is prop-
agated by vegetative propagation, it is highly important to produce virus-free root stocks of rehmannia
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Fig. 1. Various virus symptoms on Rehmannia glutinosa (A) Yellow
mosaic symptoms induced in plants co-infected with ReMV, YoMV,
BBWV2, and ReV1. (B) Mosaic and leaf curl symptoms induced in
plants co-infected with ReMV, YoMV, and BBWV?2. (C) Vein necrosis
and yellowing symptoms induced in plants co-infected with ReMV,
YoMV, BBWV2, PIAMV, and ReV1.

Fig. 2. Detection of virus particles from leaves (A) and roots (B) of
Rehmannia glutinosa samples by transmission electron microsco-
py. Three types of virus particles (tobamovirus-like, potexvirus-like,
and closterovirus-like particles as indicated with open arrows, tri-
angle arrows and diamond arrows, respectively) were observed.
Scale bar, 200 nm.
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Table 1. List of primers used to detect viruses in rehmannia

Virus Primer Sequence (5'— 3’) Genome location Size (bp)
Fwd ACGCGTGGGGAGTGGTAGAAA 2353-2373
ReMV 577
Rev GCGAAATGGGCTGGGTATGG 2910-2929
Fwd GGGTCGCAAATTTTCCTTATCC 2854-2875
YoMV 418
Rev CATCGTGTAGTGTGCCTTGTCA 3250-3271
Fwd AAACAAACAGCTTTCGTTCCG R118-38
BBWV2 369
Rev GCCATCTCATTAGCATGGA R1368-386
Fwd GCACTCCCCCACGGCGGCAGGTA 5051-5073
PIAMV 410
Rev GGGGACGGAGGGGGAAGAGACTT 5438-5460
ReV Fwd TCATTGGCCCGACTTACAG 4882-4900
eV 571
Rev AACGCGATGGCTTTAGATACA 5432-5452
Table 2. Viral incidence in six rehmannia fields in Korea during 2017~2018
Virus
Region Total
ReMV YoMV BBWV2 PIAMV ReV1
Chungcheongbuk-do
Eumseong 30 30 25 30 21 30
Jecheon 20 20 9 5 7 20
Chungcheongnam-do
Geumsan 31 31 31 5 10 31
Jeollabuk-do
Jeongeup 46 46 46 6 21 46
Jeollanam-do
Naju 10 10 2 2 4 10
Gyeongsangbuk-do
Yeongju 8 8 4 1 8 8
Total 145 145 117 49 71 145
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Table 3. Types of Mixed infection of 5 viruses in rehmannia in

Korea
Type of mixed infection Incidence (%)

ReMV+YoMV 55
ReMV+YoMV+BBWV2 31.7
ReMV+YoMV+PIAMV 55
ReMV+YoMV+ReV1 6.2
ReMV+YoMV+BBWV2+PIAMV 83
ReMV+YoMV+BBWV2+ReV1 22.8
ReMV+YoMV+PIAMV+ReV1 2.1
ReMV+YoMV+BBWV2+PIAMV+ReV1 17.9
Total 100.0

Table 4. Incidence of virus infection in tuberous root stocks of

rehmannia

Cultivar Sample Virus detection
No. ReMV YoMV BBWV2 PIAMV ReV1
1 + + + + +
2 + + - + -

Gogang 3 + + + - +
4 + + + + +

+ + - + -

1 + + + - +
2 + + + + _

Togang 3 + + + - -
4 + + + + +
5 + + + + -
1 + + + + +
2 + + + - +

Dagang 3 + + - + +
4 + + + + +
5 + + - - -
1 + + - - -
2 + + - + -

Wongang 3 + + - - -
4 + + + + +
5 + + + + +

+, detected; -, not detected

o ot
|

2 Y| A Z}of| A= Rehmannia mosaic virus (ReMV), You-
cai mosaic virus (YoMV), Broad bean wilt virus 2 (BBWV2), Plan-
tago asiatica mosaic virus (PIAMV), Rehamnnia virus 1 (ReV1)
5 5%9] wpolei2: Zrgjo] FARYTE Ff 0 A A
9] oA X3 Hholalso] WEE L 2 A5 $18) 2017
WRE 2018744 o4 A el2] T4 Hrolg A ZALS
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ZAFSEOH, FLoAE 559 vioj2|27 A U—}E}
A|gof| 42 violg| X HE|E fsiA= 7 S A
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