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First report of binucleate Rhizoctonia AG U causing
black scurf on potato tubers in Japan
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Black scurf is caused by the development of sclerotia of the fungus
Rhizoctonia on tubers of potato (Solanum tuberosum). In August 2016,
potato plants (cv. Inca-no-Mezame) with black scurf on their progeny
tubers were observed in Hokkaido, Japan. Diseased tubers had dark brown
to black sclerotia that were irregularly shaped and 1-3 mm in diameter (Fig.
1). In the 0.2 ha field that was affected, approximately 1% of the plants had
symptoms.
Surface-sterilised tuber segments that included sclerotia were placed on
potato dextrose agar (PDA) containing streptomycin sulphate (20 mg/l),
followed by incubation at 25°C for three days. Rhizoctonia-like fungi were
frequently recovered. A pure culture, designated as isolate PRT1, was
obtained. Hyphae of the isolate were 4.6 to 7.6 μm wide (mean 5.9 μm)
with two nuclei per cell. A 21-day old PDA culture of the isolate was pale
brown in colour with abundant aerial mycelia and dark brown sclerotia, c. 1
mm in diameter (Fig. 2). To determine the anastomosis group (AG), the
rDNA ITS region was sequenced using previously described methods
(Misawa et al., 2018). The resulting sequence for PRT1 (GenBank
Accession No. LC416305) was 100% identical to another binucleate
Rhizoctonia (BNR) AG U sequence (HQ269825). The isolate was deposited
as MAFF 246778 in the NARO Genebank, Japan.
BNR AG U isolates are known to be pathogens of rose (Hyakumachi et al.,
2005), carrot (Misawa & Toda, 2013) and Welsh onion (Misawa et al.,
2017). Little is known about the host range of individual AG U isolates so
three AG U reference isolates from carrot (isolate NRRS1), Welsh onion
(WLS21) and rose (MWR-24) were included in the potato pathogenicity
test with isolate PRT1. Potato seed tubers (cv. May Queen) were planted in
13.5 litre pots filled with approximately 6 litres of potting soil (Pottace,
Katakura Chikkarin Co., Tokyo, Japan), which had been autoclaved at
121°C for 60 minutes. Plants were then grown for one month prior to
inoculation with 50 g of wheat bran inoculum. Sterile wheat bran was used
to inoculate control plants. Inoculated plants were grown outside in field
conditions (average temperature 17.6°C). Twelve days after inoculation
(dai), additional soil was added to completely fill the pots to simulate
ridging. Each inoculation test consisted of two pots each containing one
plant per isolate. Plants were harvested 76 dai and at least 20 g of progeny
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tubers were present in each pot (13-19 tubers). Inoculation with any of the
AG U isolates resulted in black scurf on the progeny tubers (Fig. 3).
Disease incidence on the tubers inoculated with isolates PRT1, NRRS1,
WLS21 and MWR-24 was 57.9%, 40.6%, 18.9% and 92.3%, respectively.
Black scurf was not observed on tubers from the control plants. For each
isolate, BNR AG U was re-isolated from the affected tubers therefore
fulfilling Koch's postulates. Carrot and Welsh onion plants were also
inoculated with isolate PRT1 and the three reference isolates using
methodology described previously (Misawa & Toda, 2013: Misawa et al.,
2017). All four AG U isolates caused black scurf on carrot roots at 31 dai
(Fig. 4) and leaf sheath rot on Welsh onion at 7 dai (Fig. 5).
This is the first report of BNR AG U causing black scurf in potato crops in
Japan. The presence of this tuber blemish pathogen could reduce
marketable yields through quality losses. Vegetable growers in Japan may
need to consider its presence when growing potato, Welsh onion and carrot
crops.
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