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ABSTRACT

Potato (Solanum tuberosum L.) is one of the most important food crops in Korea. In July 2021
and 2022, dark black-rot symptoms with pink tinges were observed on field-grown potato
tubers in Hongsung and Chuncheon, Korea, respectively. We obtained four isolates (HSv05
and HSv10 from Hongsung, and CCp03 and CCp05 from Chuncheon) from diseased tubers
and identified these isolates as Pythium aphanidermatum by analyzing the sequences of
internal transcribed spacer rDNA region and mitochondrial cytochrome c oxidase subunit Il
(COX2) mtDNA gene. Additionally, we compared the cultural and morphological characteristics
of these four isolates with those of the reference isolate KACC 48066 of P. aphanidermatum
and the literature. Further, we tested the pathogenicity of all these isolates against potato
tubers. The cultural and morphological characteristics of the four test isolates were similar to
those of the reference isolate and the literature; all four test isolates proved pathogenic to
potato tubers. Therefore, we concluded that P. aphanidermatum is the causal agent of potato
leak and this is the first report of the disease on potato in Korea.
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1. Introduction be considered at pre- and post-harvest stages in
potato production.
In July 2021 and 2022, dark black-rot symptoms

with pink tinges were observed on field-grown potato

Potato (Solanum tuberosum L.) is one of the most
important food crops that is widely cultivated world-
wide. Potato is the fourth most produced crop, after
maize, wheat, and rice, with an annual global pro-
duction of 375 million tons in 2022 [1]. Particulary,
in Korea, 587,000 tons of potatoes were produced
that same year [1], out of which approximately 75%
was consumed in the domestic market, while only
25% was exported [2]. Because of such high depen-
dence of the domestic market on national produc-
tion, ensuring stable potato production is important

tubers in Hongsung and Chuncheon, Korea, respec-
tivelyy. When the diseased tubers were cut and
exposed to air, their inner tissues gradually turned
grey and eventually black with pink tinges. Such
symptoms were similar to those described for leak,
also called watery wound rot, which is mainly caused
by P ultimum var. ultimum [8]. In addition, potato
leak is sometimes induced by Pythium aphanidermatum

to provide current demand.

In general, potatoes are exposed to various dis-
eases during cultivation and post-harvest storage. In
the cultivation, the crop can be affected by a range
of soilborne diseases, including dry rot (Fusarium
sambucinum), late blight (Phytophthora infestans),
leak (mainly Pythium ultimum var. ultimum), pink
rot (Phytophthora erythroseptica), and powdery scab
(Spongospora subterranea) among many others [3].
Furthermore, potatoes can be seriously affected by
post-harvest diseases during storage conditions [4,
5]. Therefore, as researched in other host-parasite
systems [6,7], appropriate control measures should

and occasionally by Pythium delicense [8]; hence,
accurate identification of the pathogen causing the
disease to potato tubers is paramount for effective
control to maintain the quality of marketable pota-
toes. Therefore, the objectives of this study were (i)
to identify this unknown causal agent by sequence
analyses of internal transcribed spacer (ITS) region
and the mitochondrial cytochrome c oxidase subunit
II (COX2) gene as well as cultural and morphological
comparisons with those of the reference isolate
KACC 48066 of P aphanidermatum and literature,
and (ii) to test the pathogenicity of this species
against potato tubers.
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Figure 1. Photographs of diseased potato tubers with symp-
toms similar to leak (indicated by yellow arrows in the insets)
caused by Pythium aphanidermatum from fields in (A)
Hongseong, Korea in 2021 and (B) Chuncheon, Korea in 2022.

2. Materials and methods

2.1. Potato tuber sampling and pathogen
isolation

In July 2021, potato (cv. Dubaek) tubers showing
dark black-rot symptoms with pink tinges were
obtained from a field of the Global Agro-Consulting
Company in Hongsung (36°34'02"N, 126°43'46"E),
Korea (Figure 1A). Then, in July 2022, potato
(unknown cultivar) tubers with similar symptoms as
observed in Hongsung, Korea, were obtained from a
field of Chuncheon (37°54'04"N, 127°41'42"E), Korea
(Figure 1B). Pathogen isolation and culture prepara-
tion for experiments using the sampled potato tubers
were conducted as described previously [9]. Briefly,
for pathogen isolation from diseased potato tubers,
lesion pieces cut from the tubers were sterilized with
1% NaOCl for 1min, washed twice with sterile dis-
tilled water (SDW), and blotted on sterile Whatman
No.1 filter papers to remove excess water. Then, they
were placed on acidified potato dextrose agar (PDA)
(Difco, Becton, Dickinson & Co., Sparks, USA) and
incubated in the dark at 28°C for 1-2 d. Mycelia
grown from these pieces were transferred to acidi-
fied PDA and cultured under the same conditions.
Four hyphal-tip cultures (an isolate from a diseased
tuber) from Hongsung (isolates HSv05 and HSv10)
and Chuncheon (isolates CCp03 and CCp05) were
obtained for further experiments.
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2.2. Cultural and morphological characterization

The four isolates (HSv05, HSv10, CCp03, and
CCp05) were subject to cultural and morphological
comparisons with those of reference isolate KACC
48066 (originated from tomato) of P. aphaniderma-
tum, obtained from the Korean Agricultural Culture
Collection (KACC) in Wanju, Korea, and the litera-
ture [10]. For cultural characterization, the test and
reference isolates were cultured on PDA and Vi
juice agar (Campbell’s, Camden, USA) at 28°C for
24h. Cultures on each medium were compared for
mycelial growth. The colony diameter (mm) was
determined 24h after inoculation on the media. This
experiment was conducted twice with three plates
(replicates) each.

The morphological characteristics (shape and
diameter of hyphae, shape, and/or size of sporangia,
oogonia, antheridia, and oospores) of the test and
reference isolates were examined using the cover slip
(18 x 18 mm No.1, Paul Marienfeld GmbH & Co.KG,
Lauda-Konigshofen, Germany) technique
developed in this study (Supplementary Figure 1).
To prepare the sample cultures, sterile cover slips
were dipped in liquid corn meal agar (CMA) (BBL,
Becton, Dickinson & Co., Sparks, USA) and dried.
Subsequently, these CMA-coated slips were placed in
plates containing CMA (ca. 2-cm away from the
inoculated points), and the centers of the media
were inoculated with the isolates. After 2-d incuba-
tion of the plates at 28°C, agars of upper surface of
the cover slips were removed with sterile paper towel
and mycelial agars of lower surface of the slips were
mounted with lactic acid. Then, these slips were
placed on glass slides and examined under a differ-
ential interference-contrast (DIC) light microscope
(Zeiss AX10 equipped with AxioCam MRc5, Carl
Zeiss, Oberkochen, Germany), as shown in Figure 2.
On the other hand, for zoospore observation, zoo-
spores of the test and reference isolates were pro-
duced by the procedure described by Khan et al.
[11]. Briefly, the isolates were cultured on 10%
strengthened-V, juice agar at 25°C under continu-
ous fluorescent light. After 48h, the cultures were
cut into 1-cm-wide strips and half of the alternative
strips were transferred to empty Petri dishes. Each
Petri dish was then flooded with 20ml of SDW and
incubated for an additional 48h under the same
conditions. The water in the Petri dishes was replaced
with 10ml of SDW; these dishes were further incu-
bated under fluorescent light at 20°C for 4h.
Thereafter, zoospores were harvested from the plates
and their morphology and size were determined
using an Olympus BX50X-3 light
(Olympus Optical Co., Tokyo, Japan).

culture

microscope
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Figure 2. Measuring diameters of (a) oogonium and (b)
oospore, (c) width and (d) height of antheridium, and (e)
diameter of hypha of isolate HSv10 used in this study with a
differential interference-contrast light microscope.

2.3. Molecular characterization

For molecular characterization of the test and refer-
ence isolates, genomic DNA was extracted from myce-
lia grown on PDA at 28°C for 3 d using a LaboPass
DNA Isolation Kit (Cosmogenetech, Seoul, Korea)
according to manufacturer instructions. The ITS region
of the test isolates was amplified using the universal
primers ITS 1 (5-TCCGTAGGTGAACCTGCGG-3')
and ITS 4 (5'-TCCTCCGCTTATTGATATGC-3') [12].
In addition to ITS region amplification, the mitochon-
drial cytochrome c oxidase subunit II (COX2) gene
sequence of the isolates was amplified using primers
EM66 (5'-TAGGATTTCAAGATCCTGC-3') and FM52
(5-GTTGTCCTAATTCCATTCTAA-3") [13]. Ampli-
fication of the ITS region and COX2 gene by PCR, as
well as DNA sequencing and phylogenetic (neighbor-
joining and maximum-likelihood methods) analysis,
were conducted according to the procedure described
by Sang et al. [14]. The experiments were conducted
twice and similar results were obtained on both
occasions.

2.4. Pathogenicity tests

For the pathogenicity tests of the test and reference
isolates, all isolates were hole-inoculated on potato
(cv. Dubaek) tubers as described by Oh et al. [15].
Healthy tubers surface-sterilized with 1% NaOCI for
I min were used for the inoculation tests. Mycelial
plugs (5mm in diameter) of the isolates grown on
V, juice agar at 28°C for 3 d or medium plugs with-
out mycelia (uninoculated controls) were inoculated
in holes (5mm in depth) made on the outer surface

of tubers using a sterile 5-mm cork borer. These
inoculated tubers were placed in plastic containers
[(17 (W) x 13 (L) x 23 (H) cm] with two layers of
wet paper towels and incubated at 28°C. At 24h
after inoculation, the diameters of the lesions that
appeared on the inner tissues of the inoculated
tubers were determined as follows: length (mm) +
width (mm)/2. After disease assessment of the inoc-
ulated tubers, the inoculated isolates were re-isolated
from symptomatic tissues. Infected tuber tissues
were cut, surface-sterilized with 1% NaOCI for 1,
1.5, 2, and 3min, and washed twice with sterile dis-
tilled water. After blotting these pieces on sterile
Whatman No. 1 filter papers, they were placed on
acidified PDA. Mycelia from the pieces were then
transferred to PDA, and the recovered mycelia were
subjected to further identification using ITS region
and COX2 gene sequence analyses, as described pre-
viously. These experiments were conducted twice
with four replicates each for disease assessment. In
addition, the molecular re-identification of the inoc-
ulated tubers were conducted twice, and produced
similar results on both occasions.

On the other hand, for the observation of symp-
toms on the outer tissues of potatoes (unknown cul-
tivar, originated in Youngam, Korea) tubers, tubers
were pin-prick-inoculated with 10-ul aliquots of the
mycelial suspension [3ml SDW per plate (3-d-old
culture)] of the test and reference isolates and SDW
(uninoculated control), respectively, as described by
Lee et al. [16]. The inoculated tubers were incubated
at 28°C for 24h, as described previously, and then
further incubated in the containers without wet tow-
els for additional 4 d. Then, any symptoms appear-
ing on outer tissues of the inoculated tubers were
photographed. This experiment was conducted twice
and similar results were obtained on both occasions.

2.5. Statistical analysis

Data were analyzed using Statistical Analysis Systems
software (SAS Institute, Cary, NC, USA). After the
homogeneity of the variances between data from
repeated experiments was confirmed using Levene’s
test [17], the data were pooled and further analyzed.
General linear model procedures were used for vari-
ance analysis and means were separated using the
least significant difference (LSD) test at p<0.05.

3. Results

3.1. Pathogen isolation, and cultural and
morphological characterization

In July 2021, symptoms observed on diseased potato
tubers originated in a field of Hongsung, Korea were
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Figure 3. Cultural characteristics of the test isolates, HSv05, HSv10, CCp03, and CCp05, compared with those of the reference
isolate KACC 48066 of Pythium aphanidermatum, grown for 24h on (A) potato dextrose agar and (B) V, juice agar at 28°C.
Mycelial growth (mm) [mean (n=6) + standard deviation] is shown in the center of each plate at 24h after inoculation.
Different letters following values indicate significant (p <0.05) differences between isolates on the medium.

similar to those of leak caused by P aphaniderma-
tum (Figure 1A). Furthermore, diseased tubers with
similar symptoms were observed in a field of
Chuncheon, Korea, in July 2022 (Figure 1B). Potato
tubers with dark black-rot symptoms were soft,
mushy, and creamy-colored on the outer tissues and
violet-colored on the inner tissues. In addition, dis-
eased tubers produced a rotting smell and were sub-
sequently covered with white mycelia.

Isolates HSv05 and HSv10 from Hongsung, and
isolates CCp03 and CCp05 from Chuncheon showed
similar cultural features (Figure 3). Thus, the colonies
of all of these isolates and those of the reference iso-
late KACC 48066 were white and formed large
amounts of cottony aerial mycelia without distinctive
growth patterns on PDA or V, juice agar. Colony
diameters of the test isolates ranged from 70.5 to
79.0mm on PDA and from 64.5 to 77.5mm on V,
juice agar at 24h after inoculation, while those of the
reference isolate were only 52.5 and 51.4mm in
diameter on PDA and V; juice agar, respectively
(Figure 3). Likewise, the morphological features of
the test isolates were similar to those of the reference
isolate and the literature [10] (Figure 4 and Table 1).
Hyphae of the test isolates were branched, hyaline,
aseptate, and 4.5-9.0um (average 6.5-7.3um) in
diameter; thus, they were quite similar to those of
the reference isolate and the literature. In general,
other morphological features of the test isolates,
including shape and diameter of the zoospores, spo-
rangia, oogonia, antheridia, and oospores, were simi-
lar to those of the reference isolate and the literature
(Figure 4 and Table 1). The cultures of two represen-
tative isolates, HSv05 (accession number: KACC
410270) and CCp03 (KACC 410269), among four
isolates used in this study were deposited at KACC,
Wanju, Korea.

3.2. Molecular characterization of the test
isolates

Partial sequences of the ITS (646, 758, 692, 653, and
758 bases) regions and COX2 (817, 815, 813, 864,
and 929 bases) genes of the test isolates (HSv05,
HSv10, CCp03, and CCp05) and the reference isolate
(KACC 48066) were obtained for phylogenetic analy-
sis. Neighbor-joining analysis using these ITS region
sequences (alignment length = 608 bases) revealed
that all test isolates clustered with P. aphanidermatum
CBS 118.80" (accession number: AY598622) (100%
similarity) (Figure 5A). In turn, analysis using the
COX2 gene sequences (alignment length = 442 bases)
revealed that the isolates clustered with P. aphanider-
matum CBS 118.807 (accession number: KJ595344)
(100% similarity) (Figure 5B). Similarly, application
of the maximum-likelihood method using both gene
sequences revealed that all test isolates also clustered
with P aphanidermatum CBS 118.80T (100% similar-
ity) (Figure 5A and B). Therefore, based on all these
results, all test and reference isolates (HSv05, HSv10,
CCp03, CCp05, and KACC 48066) were identified as
P aphanidermatum. The sequences of the ITS regions
and COX2 genes of the test isolates HSv05 (accession
numbers: ON159553 and OP490263), HSv10
(ON171473 and OP490265), CCp03 (OP316898 and
OP331205), CCp05 (OP316900 and OP331207), and
KACC 48066 (OP445671 and OP490267) were
deposited in GenBank.

3.3. Pathogenicity tests of the test isolates

The test isolates HSv05, HSv10, CCp03, and CCp05
and the reference isolate KACC 48066 proved to be
pathogenic to potato tubers (Figure 6). Thus, dark
black-rot symptoms, which are typical symptoms of



226 Y. J.KIM ET AL.

Figure 4. Morphological characteristics [(A), zoospores; (B), toruloid zoosporangia (indicated by white arrows); and (C),
thick-walled oospores (indicated by yellow arrows) attached by antheridia (indicated by red arrows)] of the test isolates, HSv05,
HSv10, CCp03, and CCp05, compared with those of the reference isolate KACC 48066 of Pythium aphanidermatum grown on
(A) 10% Vg juice agar or (B and C) corn meal agar. Scale bar = 10um (A and C) or 20um (B).

Table 1. Morphological characteristics of isolates, HSv05, HSv10, CCp03, and CCp05, as compared with those of the reference

isolate KACC 48066 of Pythium aphanidermatum, and fungal descriptions by Van der Plaats-Niterink [10].

Van der
Characteristics? HSv05 HSv10 CCp03 CCp05 KACC 48066 Plaats-Niterink [10]
Hypha
Shape Hyaline, Aseptate  Hyaline, Aseptate  Hyaline, Aseptate Hyaline, Aseptate  Hyaline, Aseptate -b
Diameter ~ 5.9-9.0pm 4.3-8.7pum 5.3-8.9um 4.5-8.8um 5.4-8.9um Up to 10um
(av. 7.3um, (av. 6.5um, (av. 7.4 um, (av. 7.2um, (av. 7.3 um, (Main hyphae)
n=30) n=30) n=30) n=30) n=30)
Zoospore
Shape Globose Globose Globose Globose Globose -
Diameter  8.7-11.8um 9.0-12.3ym 9.8-11.3um 9.5-11.3um 8.9-12.4um 12pum
(av. 10.3um, (av. 10.5um, (av. 10.3um, (av. 10.3um, (av. 10.8 um,
n=50) n=>50) n=50) n=>50) n=>50)
Sporangium
Shape Toruloid, Branched Toruloid, Branched Toruloid, Branched Toruloid, Branched Toruloid, Branched Toruloid, Inflated
Filamentous Filamentous Filamentous Filamentous Filamentous Filamentous
Oogonium
Shape Terminal, Globose Terminal, Globose Terminal, Globose Terminal, Globose Terminal, Globose Terminal, Globose
Smooth wall Smooth wall Smooth wall Smooth wall Smooth wall Smooth wall
Diameter ~ 21.4- 273pm (av. 22.9- 28.0um (av. 19.4- 27.3pm (av. 23.6- 30.8um (av. 23.4- 31.4um (av. (20)22- 24(25) um
24.4um, n=50) 26.0um, n=50) 23.3um, n=50) 27.5um, n=50) 27.8um, n=50) (av. 23 um)
Antheridium
Shape Barrel shaped Barrel shaped Barrel shaped Barrel shaped Barrel shaped Mostly intercalary
Broadly clavate Broadly clavate Broadly clavate Broadly clavate Broadly clavate Sometimes
Paragynous Paragynous Paragynous Paragynous Paragynous terminal,
Sac-shaped
Diameter  7.8-13.7%x9.2- 8.1-15.8%x8.7- 7.0-11.6%x9.3- 8.9-13.8%x10.2- 8.7-13.0x8.7- 10-14x10-14pm
15.3um (av. 16.6um (av. 13.7um (av. 16.8um (av. 17.5um (av.
10.3X12.Tpm, 11.5%12.6 um, 9.7x11.7 um, 11.4X12.9um, 10.9%12.0pum,
n=30) n=30) n=30) n=30) n=30)
Oospore
Shape Globose, Thick wall Globose, Thick wall Globose, Thick wall Globose, Thick wall Globose, Thick wall Aplerotic, Thick wall
Diameter  17.4- 225um (av. 18.4-257um (av. 16.5-24.4pum (av. 20.1-26.5um (av. 20.1-28.7pum (av.  (18)20-22um (av.

20.5um, n=50)

22.4um, n=50)

19.8, n=50) 23.0, n=50) 24.0pm, n=50)

20.2 um)

aDiameters of hyphae, zoospores, sporangia, oogonia, antheridia, and oospores are expressed as ranges from minimum to maximum values mea-
sured, along with average diameters (av.) under the number (n) of samples observed.
"Not described.
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Figure 5. Phylogenetic trees constructed using the neighbor-joining method showing the relationships between test isolates,
HSv05, HSv10, CCp03, and CCp05, and the reference isolate KACC 48066 of Pythium aphanidermatum and other members
of the genus Pythium based on sequence analyses of (A) the internal transcriptional space region and (B) the cytochrome c
oxidase subunit Il gene. The numbers at the branching points are bootstrap values (>70%) for 1,000 replicates. Black dots on
the branching points indicate that the corresponding nodes were also recovered with bootstrap values (>70%) in trees con-
structed using the maximum-likelihood method. Scale bars indicate the number of nucleotide substitutions per 100 nucleo-
tides of the sequences. Saprolegnia parasitica was used as the outgroup. GenBank accession numbers are shown in

parentheses. T=type strain.

leak caused by P aphanidermatum, were observed
on the outer tissues of the tubers 5 d after
pin-prick-inoculation (Figure 6A). On the other
hand, soft, watery, and rotted tissues with pink
tinges were detected in the inner tissues of the
tubers 24h after hole-inoculation (Figure 6B).
Further, rotting odor similar to that of diseased
tubers sampled in the fields of Hongsung and

Chuncheon was detected in the inoculated tubers.
The reference isolate also caused similar symptoms
in the inner and outer tissues of the inoculated
bulbs (Figure 6A and B). The diameters of the inner
tissue lesions in the tubers caused by the test iso-
lates ranged from 20.7 to 27.3mm 24h after inocu-
lation, but the reference isolate had a diameter of
only 18.3mm in the tubers (Figure 6B).
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Figure 6. (A) Typical, dark black-rot symptoms on the outer tissues of tubers pin-prick-inoculated with 10-pl aliquots of the
mycelial suspensions of the test isolates, HSv05, HSv10, CCp03, and CCp05, and the reference isolate KACC 48066 of Pythium
aphanidermatum, as observed 5 d after inoculation at 28°C. (B) Watery-rot symptoms with pink tinges in the inner tissues
of potato tubers hole-inoculated with mycelial plugs (5mm in diameter) of all test isolates, as observed 24h after inoculation
at 28°C. Lesion length (mm) [mean (n=8) + standard deviation] are shown on the center of each plate. Different letters fol-
lowing values indicate significant (p <0.05) differences between isolates. The V; juice-agar plugs without mycelia (uninoculated
control) did not produce any disease symptoms on the treated tubers. (C) Test isolates were re-isolated on acidified potato
dextrose agar (PDA) from (B) symptomatic tissues (indicated by red arrows) of the inoculated tubers after surface-sterilization
in 1% NaOCl solution for 1-3 min. The re-covered isolates are shown on acidified PDA 18h after incubation at 28°C.

Subsequently, all isolates, including KACC 48066,
were re-isolated from the symptomatic inner tissues
of the inoculated tubers (Figure 6C). The re-covered
isolates were re-confirmed as P. apahnidermatum
after sequence analyses of the ITS region and COX2
gene. Conversely, V, juice-agar plugs without myce-
lia (uninoculated control) did not produce any
symptoms on the treated tubers, and mycelia were
not observed on the medium.

4. Discussion

Using multiple approaches such as cultural, morpho-
logical, and molecular analyses, in this study, we iden-
tified four isolates, HSv05, HSv10, CCp03, and CCp05,
obtained from field-grown diseased potato tubers
from two different locations in Korea in July 2021
and 2022. The results allowed us to unequivocally
identify these isolates as P. aphanidermatum. Moreover,
our results revealed that they were pathogenic to
potato tubers, in which pin-prick- or hole-inoculated
tubers with mycelial suspensions or mycelial plugs
produced dark black-rot and watery symptoms with
pink tinges, similar to the symptoms of potato leak [8].

Pythium  aphanidermatum is widely distributed
worldwide and has a broad host-spectrum infecting
261 plant species [18]. Recently, this oomycete species

has been reported as the causal agent of tomato
(Solanum lycopersicum) crown and root rot [19], bur
cucumber (or bur gherkin) (Cucumis anguria) fruit
rot [20], common ice plant (Mesembryanthemum crys-
tallinum) and mung bean (Vigna radiata) root rot
[21,22], and Malvaceae okra (Abelmoschus manihot)
stalk rot [23]. In addition, although approximately
80% of the global potatoes in 2022 was produced in
the Asia and Europe [1], the oomycete species has
been reported as the causal agent of potato leak only
in Greece and India in the regions [24]. Therefore, P
aphnidermatum described in this study is first identi-
fied as the causal agent of potato leak not only in
Korea but in East Asia. Along with this species, P. ulti-
mum var. ultimum has been also known to be the
causal agent of the disease in other countries such as
Canada, Kenya, Peru, and Scotland [24]. In general,
these two Pythium species may occur differentially on
potato tubers, depending on temperature conditions; P.
ultimum var. ultimum may aggressively cause potato
leak at 25°C, whereas P. aphanidermatum may do it at
30°C [25]. Further, the optimal growth temperature
on culture media was 25°C for P ultimum var. ulti-
mum and 30°C for P aphanidermatum [25]. In fact, it
is not surprising that P. aphanidermatum was recently
reported to cause root and stem rot on stringy stone-
crop (Sedum sarmentosum) during hot summers in



Korea [26]. This report indicates that this soilborne
oomycete species is widely distributed in Korea; potato
tuber infection by this pathogen is significantly affected
by high temperatures during hot summers in Korea.

Potato leak is generally caused by Pythium spe-
cies, mainly P. ultimum var. ultimum and, sometimes,
P. aphanidermatum [8]. This disease generally occurs
in potato tubers only through wounds, resulting
from planting, harvesting, or storage. Indeed, the
disease is one of the most severe threats to potato
tuber quality during pre- and post-harvest stages of
potato cultivation, especially under high humidity
conditions [25]. For example, according to a two-year
survey conducted in Tunisia, 30-39% of potato
tubers were rotted by Pythium spp. infection [27].
Therefore, with this new information on the causal
agent, P aphanidermatum, of potato leak in Korea,
various disease management strategies, including
cultural (e.g. crop rotation, soil solarization to reduce
inoculum, or planting resistant cultivars), biological
(e.g. using anti-oomycete antagonists), and chemical
measures should be applied to achieve effective con-
trol of this destructive soilborne disease during
potato cultivation and storage [28-30].

Altogether, all the test isolates (HSv05, HSv10,
CCp03, and CCp05) obtained from diseased tissues
of potato tubers cultivated in Korea were identified
as P aphanidermatum based on ITS region and
COX2 gene analyses, as well as cultural and mor-
phological analyses. Moreover, it was evident that all
the test isolates were pathogenic to potato tubers. To
our knowledge, this is the first report of P. aphanid-
ermatum causing leak on potato in Korea.
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