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Occurrence of Violet Root Rot on Membranous Milk Vetch Caused
by Helicobasidium mompa in Korea
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Severe violet root rot occurred in a field of membranous milk vetch in Bonghwa, Korea, in October 2010. Two fungal isolates
from the diseased plants were identified as Helicobasidium mompa based on their morphological, cultural, and molecular
characteristics. This is the first report that H. mompa causes violet root rot on membranous milk vetch in Korea.
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Membranous milk vetch [Astragalus membranaceus
(Fisch.) Bunge.] is a perennial herbaceous plant belonging
to the family Leguminosae. The plant has been used as a
medicinal plant in Korea. In October 2010, membranous
milk vetch plants showing wilt, chlorosis and premature
defoliation were found in a field in Bonghwa, Korea (Fig.
1A). The affected plants were uprooted and roots covered
with reddish purple mycelia were exposed (Fig. 1B). The
outer layers of the diseased roots were peeled easily and
the interior tissues exhibited soft rot (Fig. 1C).

Helicobasidium sp. isolates IY1041 and IY1045 were
obtained at the margin of mycelia grown from the
diseased roots on water agar and cultured on potato
dextrose agar (PDA). Colonies of the isolates were well
grown on PDA at 23~25oC, and reached 50~53 mm in
diameter in 3 wk. Colonies were filamentous, irregular,
and fluffy, with abundant aerial mycelia, brownish white
on top surface, and deep purplish red on reverse side (Fig.
1D and 1E). The fungal hyphae produced branches at
right and acute angles to the main hypha. The hyphal
branches were slightly constricted at the branch origin and
there was often a septum close to the branch origin (Fig.
1F). Hyphal width measured 5.2~6.0 µm in the main
hyphae and 3.5~3.9 µm in young hyphal branches. No
teleomorph stage was produced in culture. Morphological
and cultural characteristics of present isolates were similar
to those of the genus Helicobasidium described previously
[1, 2]. However, it was difficult to accurately identify the
Helicobasidium isolates to the species level.

To overcome the weakness of conventional identification
techniques, the ribosomal DNA internal transcribed spacer
(rDNA ITS) regions from the present isolates were
amplified using the primers ITS1/ITS4 and the resulting
products were sequenced. The sequences were deposited
in GenBank with accession numbers JN542565 and
JN542566. An ITS-based phylogenetic tree was constructed
by the neighbor-joining method with Kimura’s two-
parameter distance model using MEGA ver. 4.0. The
phylogenetic tree placed present isolates in the same clade
with Helicobasidium mompa Tanaka isolates from Chinense
mulberry tree (AB097270), asparagus (AY292428) and apple
tree (AB056573), and clearly distinguished from other
two Helicobasidium species, Helicobasidium purpureum
(Tul.) Pat. and Helicobasidium longisporum Wakef. in
GenBank (Fig. 2). The result confirmed that Helicobasidium
sp. isolates from membranous milk vetch were H. mompa,
which causes violet root rot on a broad range of host
plants [1].

Pathogenicity tests were made on membranous milk
vetch plants according to modified root box method [3].
The plants grown for 2 mon were inoculated using
mulberry fragments colonized with H. mompa isolates and
then kept in a greenhouse at 25oC for 2 mon. H. mompa
isolates produced hyphal masses on surface of the roots
and incited root rots with age. However, no symptoms
developed on control plants inoculated with only sterilized
mulberry fragments. The pathogen was re-isolated from
the inoculated plants.
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H. mompa, H. purpureum [synonym: Helicobasidium
brebissonii (Desm.) Donk] and H. longisporum are
considered as valid species assigned to the genus
Helicobasidium [1, 4, 5]. H. mompa is distinguished from
closely related species based on morphological characteristics
of the basidiospores and rDNA ITS sequences [1, 2, 4].
The fungus has been recorded as a pathogen causing

violet root rot on 13 plants including apple tree, peanut
and mulberry tree in Korea [6], and on more than 100
plant species in Japan, China, Taiwan, Malaysia, Indonesia
and South Africa [5, 7]. Especially, the fungus causes
serious damage on apple trees in east Asian countries
such as Korea, Japan and China. Therefore, the fungus on
membranous milk vetch could serve as a source for
spread of violet root rot to neighboring economically
important crops. Although H. mompa was recorded on
membranous milk vetch in China [7], but no detailed
description for the fungus was given there. This is the first
report that H. mompa causes violet root rot on
membranous milk vetch in Korea.

References

1. Nakamura H, Ikeda K, Arakawa M, Akahira T, Matsumoto
N. A comparative study of the violet root rot fungi,
Helicobasidium brebissonii and H. mompa, from Japan.
Mycol Res 2004;108(Pt 6):641-8.

2. Sayama A, Kobayashi K, Ogoshi A. Morphological and
physiological comparisons of Helicobasidium mompa and H.
purpureum. Mycoscience 1994;35:15-20.

3. Uetake Y, Nakamura H, Arakawa M, Okabe I, Matsumoto N.
A root box method to estimate virulence of Helicobasidium
mompa using carrots and its comparison with the conventional
method using apple stocks. J Gen Plant Pathol 2001;67:175-
81.

4. Uetake Y, Arakawa M, Nakamura H, Akahira T, Sayama A,

Fig. 1. Violet root rot symptoms of membranous milk vetch caused by Helicobasidium mompa in the field and cultural features of
the pathogen. A, Wilt of the affected plants; B, Reddish purple discoloration on the surface of a diseased root; C, Soft rot
on a diseased root; D, E, Colonies on the top and reverse side of the pathogen grown on potato dextrose aga; F, Hyphae
(scale bar = 10 µm).

Fig. 2. Neighbor-joining tree based on sequences of rDNA
internal transcribed spacer regions of Helicobasidium
mompa isolates and related species. The numbers
above the nodes represent bootstrap values of > 60%
out of 1,000 bootstrap replication. The bar represents
number of nucleotide substitutions per site.



Violet Root Rot Caused by Helicobasidium mompa 323

Cheah LH, Okabe I, Matsumoto N. Genetic relationships
among violet root rot fungi as revealed by hyphal anastomosis
and sequencing of the rDNA ITS regions. Mycol Res 2002;
106:156-63.

5. Nakamura H. MAFF microorganism genetic resources
manual No. 27. Violet root rot and white root rot. Tsukuba:
National Institute of Agricultural Sciences; 2009 (in Japanese).

6. Kim WG, Koo HM, Kim KH, Hyun IH, Hong SK, Cha JS,

Lee YK, Kim KH, Choi HS, Kim DG, et al. List of plant
diseases in Korea. 5th ed. Anyang: Korean Society of Plant
Pathology; 2009.

7. Farr DF, Rossman AY. Fungal databases, systematic mycology
and microbiology laboratory, ARS, USDA. Washington, DC:
United States Department of Agriculture; 2010 [cited 2010
Dec 15]. Available from: http://nt.ars-grin.gov/fungaldatabases.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


