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ABSTRACT

Endophytic fungi associated with four plant species in Korea were isolated and characterized
using morphological and molecular analyses. Phylogenetic analyses of the internal transcribed
spacer (ITS) region, B-tubulin (TUB) gene, and translation elongation factor 1-a (EF1-a) gene
revealed four previously unrecorded species of Diaporthe in Korea: D. caryae, D. phoenicicola,
D. stewartii, and D. unshiuensis. Detailed descriptions of colony morphology and conidial
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characteristics are provided for each species. This study expands our knowledge of the

diversity and distribution of endophytic Diaporthe in Korea and highlights the importance of

these fungi in the ecosystem.

1. Introduction

Diaporthe Nitschke (1870) is a genus within the class
Sordariomycetes, containing numerous species with
ecological roles ranging from pathogens to endo-
phytes. It has a wide host range and is distributed
global [1]. As of 2024, over 1,200 taxa under Diaporthe
and approximately 1000 taxa under Phomopsis are reg-
istered in Index Fungorum (www.indexfungorum.
org) and MycoBank (www.mycobank.org). Diaporthe
is characterized by ostiolate, black conidiomata, con-
taining elongate, cylindrical phialides that may pro-
duce two types of hyaline, non-septate conidia,
namely alpha and beta. The alpha conidia are asep-
tate, generally hyaline, fusiform, and the beta conidia
are also aseptate, hyaline, but are filiform, straight or
more often hamate [2].

The classification of Diaporthe has increasingly
relied on multi-gene phylogenetic methods based on
the internal transcribed spacer (ITS) region and par-
tial sequences of the translation elongation factor
1-a (EF1-a), B-tubulin (TUB), histone H3 (HIS3),
and calmodulin (CAL) genes, reflecting the link
between morphological features and host adaptation.
Given the limitations of morphological variation in
distinguishing many fungal species, an integrated
approach combining genetic data with morphological
characteristics is necessary, a perspective often
described as reverse taxonomy [3,4].
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Endophytic fungi reside within plant tissues with-
out causing visible symptoms, representing a poly-
phyletic group with high biodiversity [5]. Traditional
studies on endophytic fungal diversity involved iso-
lation and culturing of endophytes from plant tis-
sues, followed by morphological characterization.
However, advancements in molecular biology have
introduced DNA sequence-based analysis methods
that do not require culturing, leading to the estima-
tion that over a million endophytic species may
coexist with plants [6]. traditional
methods of isolating and culturing endophytes con-
tinue to be important, as secondary metabolites pro-
duced by endophytes hold potential for the
development of new bioactive compounds, such as
antibiotics, antioxidants, and anticancer agents [7,8].
Endophytic fungal diversity research offers immense
potential applications. For instance, as many as 90
endophytic species have been found on a single
tropical plant leaf, and endophytes are known to
occupy diverse ecological niches, even within the
same region and across taxonomically unrelated host
plants. Therefore, broad exploration of endophytic
diversity is necessary to uncover this hidden biodi-
versity [9,10].

During the course of isolating and characterizing
endophytic fungi from various host plants, we dis-
covered four previously unrecorded species belong-
ing to the genus Diaporthe. Herein, we provide

Nonetheless,
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Table 1. Information on host plant collection.

Collection
date Species Location
April 22, Quercus dentata Thunb.  Gyeongju,

2021 Gyeongsangbuk-do,
Korea, 35°41'17.8"N
129°20'60.0"E

Gyeongju,
Gyeongsangbuk-do,
Korea, 35°41'16.8"N
129°20'45.7"E

Phytolacca americana L. Pohang, Gyeongsangbuk-do,
Korea, 35°56'34.3"N
129°30'18.0"E

Jeungdo Island, Sinan,
Jeollanam-do, Korea,
34°59'11.9"N
126°08'07.9"E

September 2, Callicarpa japonica
2021 Thunb.

July 13, 2023 Trachelospermum
asiaticum (Siebold &
Zucc.) Nakai

detailed morphological and molecular descriptions
of these novel endophytic species, contributing to a
better understanding of fungal diversity in Korea.

2. Materials and methods
2.1. Sample collection

Plant tissues were collected from various locations
across Korea for the isolation of endophytic fungi
(Table 1). The samples were collected from the
1-year-old branches, and plant species were chosen
as a host plant due to their relatively high frequency
of occurrence in the area. From the perspective of
plant individual, healthy plants, free from any visible
damage or disease symptoms, were specifically
selected. The leaf samples were collected from
1-year-old branches, and host plants with relatively
high occurrence rates in the region were selected,
ranging from forested to island areas. Healthy plants
with no damage or visible disease symptoms were
chosen for sampling. For herbaceous plants, leaves
and stems were collected, while leaves and twigs
were gathered from woody plants. The collected
plant tissues were placed in sterile polyethylene bags
and transported to the laboratory within 24h for
further processing and endophyte isolation.

2.2. Fungal isolation and culturing

The plant tissues were washed under running tap
water to remove surface debris and subsequently
surface-sterilized by immersion in 1% sodium hypo-
chlorite (NaClO) solution for 1min, followed by a
rinse in 70% ethanol for 2min. The sterilized tissues
were then cut into approximately 1.5cm pieces and
placed on potato dextrose agar (PDA; Difco Lab.,
Detroit, MI). The plates were incubated in the dark
at 25°C, and any hyphal growth emerging from the
plant tissues was transferred to fresh media to obtain
pure fungal cultures.

2.3. Morphological characterization

Colony morphology of the isolated fungi was
observed by culturing them on PDA and malt extract
agar (MEA; Kisan Bio, Seoul, Korea) at 25°C in the
dark for 7 d. To induce the formation of conidi-
omata and conidia, the isolates were cultured on
pine needle agar (PNA; 2% water agar with sterilized
pine needles) under a 12-h light/12-h dark cycle for
3 weeks [11]. The conidiomata were examined using
a stereomicroscope (Olympus SZX7, Olympus, Tokyo,
Japan), and conidia were observed using a light micro-
scope (Axio Imager A2, Carl Zeiss, Oberkochen,
Germany) at 1000x magnification. Conidial structures
were mounted in lactic acid and observed at 1000x
magnification. Measurements of conidia were taken
using Zeiss ZEN 3.8 software and reported as mini-
mum and maximum values, along with the mean
and standard deviation. All isolated strains were
deposited in the National Institute of Biological
Resources (NIBR).

2.4. DNA extraction, amplification, and
sequencing

Genomic DNA was extracted from mycelia using the
HiGene Genomic DNA Prep Kit (BioFACT, Daejeon,
Korea) according to the manufacturer’s protocol. For
phylogenetic analysis, three regions were targeted:
the ITS region, the TUB gene, and the EF1-a gene.
The following primer sets were used for PCR ampli-
fication: ITS1F/ITS4 for ITS [12,13], Bt2a/Bt2b for
TUB [14], and EF1-728F/EF2 for EFl-a [15,16].
PCR reactions were performed under the following
conditions: an initial denaturation at 95°C for 2 min,
followed by 35 cycles of denaturation at 95°C for
205, annealing at 50°C (ITS), 52°C (EF1-a), or 55°C
(TUB) for 40s, and extension at 72°C for 1min. A
final extension step was conducted at 72°C for
5min. The amplified DNA fragments were visualized
on a 1.5% agarose gel to confirm product size.
Sequencing of the PCR products was performed by
SolGent Co., Ltd. (Daejeon, Korea) using Sanger
sequencing.

2.5. Phylogenetic analyses

Sequences obtained from the fungal isolates were
compared with those in the GenBank database using
the Basic Local Alignment Search Tool (BLAST) pro-
vided by the National Center for Biotechnology
Information (NCBI). Reference sequences from closely
related species were retrieved from GenBank for phy-
logenetic analysis. Individual alignments for ITS, TUB,
and EFl-a regions were performed using MEGA



version 7 software [17], and the aligned sequences
were concatenated for a comprehensive phylogenetic
analysis. The
employed to construct phylogenetic trees, with the
Kimura 2-parameter model selected as the substitution
model. Bootstrap support values were calculated based
on 1000 replicates. In addition, Bayesian inference was
conducted using BEAST 10.5.0 software to estimate
posterior probabilities [18]. The sequences of the
unrecorded species were deposited in GenBank for
future reference.

maximum-likelihood method was

3. Results and discussion
3.1. Phylogenetic analysis

The sequenced regions from the isolates were
approximately 560bp for ITS, 360bp for TUB, and
310bp for EFl-a. BLAST comparison of KNUE
21E419 with reference sequences of Diaporthe caryae
showed sequence similarity of 98.92% for ITS
(OP218121), 99.44% for TUB (ON221770), and
99.36% for EF1-a (ON049538), and it was grouped
together in the phylogenetic tree, confirming its
identification as D. caryae. Similarly, KNUE 21E019
showed sequence similarity of 99.28% for ITS
(ON035557), 100% for TUB (ON221762), and
99.67% for EFl-a (PQ296176) when compared to
Diaporthe phoenicicola reference sequences, and it
was also grouped together in the phylogenetic tree,
confirming its identification as D. phoenicicola.
KNUE 21E558 was identified as Diaporthe stewartii
based on sequence similarity of 99.63% for ITS
(NR111417), 97.27% for TUB (PP056743), and
99.68% for EF1l-a (GQ250324) compared to refer-
ence sequences, and it was similarly grouped in the
phylogenetic analysis. Finally, KNUE 23P353 was
identified as Diaporthe unshiuensis with sequence
similarities of 99.46% for ITS (OP218165), 100% for
TUB (ON221808), and 100% for EF1-a (KJ490466),
and it clustered with D. unshiuensis in the phyloge-
netic tree (Figure 1).

3.2. Taxonomy

Diaporthe caryae C.M. Tian & Q. Yang, MycoKeys
39:124 (2018) [MB#824706]

Description. On MEA, the colony covered the entire
plate in 7 d at 25°C, light grey in the center and
white at the margin, with felty mycelium, and light
beige on the reverse. On PDA, the colony covered
the entire plate in 7 d at 25°C, with white, cottony
mycelium, and light beige on the reverse. Conidiomata
were pycnidial, scattered on pine needle, black,
subglobose or oval, and solid, occasionally with beige

mucus. Alpha conidia were ellipsoidal, aseptate,
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smooth-walled, obtuse at both ends, measuring
465-720 x 241-315um (x =+ SD =
6.14 + 0.64 x 2.74 + 0.20um). Beta conidia were not
observed (Figure 2, Table 2).

Specimen examined. Gyeongju, Gyeongsangbuk-do,
Korea, 35°41'16.8"N 129°20'45.7"E, September 2, 2021,
Diaporthe caryae, isolated from the twig of Callicarpa
japonica Thunb., strain KNUE 21E419,
NIBRFGC000509068, GenBank No. PQ533147 (ITS),
PQ539961 (TUB), and PQ539959 (EF-1a).

Notes: D. caryae was first described in 2018 from
dieback lesions on Carya illinoensis in China, and it
was reported as a new species based on ITS, TUB,
and EF-1a sequences [11]. The isolate KNUE 21E419
from this study clustered with D. caryae in
phylogenetic analysis and were morphologically
similar, with alpha conidia that were ellipsoidal,
obtuse at both ends and similar in size. D. caryae
has been reported as the causal agent of pear canker
in 2020 and stem blight on chili peppers in 2023
[19,20]. It has also been isolated from citrus lesions,
although its pathogenicity in citrus has not been
confirmed [21]. This is the first report of D. caryae
as an endophyte.

Diaporthe phoenicicola (Traverso & Spessa)
Udayanga, Crous & K.D. Hyde, fungal diversity
56:166 (2012) [MB#800699]

Description. On MEA, the colony covered the entire
plate in 7 d at 25°C, with white, felty mycelium and
light beige on the reverse. On PDA, the colonies
covered the entire plate in 7 d at 25°C, white and
felty in the center with a flat margin, and the reverse
was beige and grey at the center with a beige margin.
Conidiomata were pycnidial, scattered on pine needle,
black, covered with white hyphae, oval or irregular,
and solid. Alpha conidia were ellipsoidal or clavate,
aseptate, smooth-walled, measuring 6.98-9.10 x 2.37-
3.15 um (X £ SD = 8.06 £ 0.50 x 2.71 £ 0.22 um). Beta
conidia were not observed (Figure 3, Table 3).

Specimen examined. Gyeongju, Gyeongsangbuk-do,
Korea, 35°41'17.8'N 129°20'60.0'E, April 22, 2021,
Diaporthe phoenicicola, isolated from the twig of
Quercus dentata Thunb., strain KNUE 21E019,
NIBRFGC000509075, GenBank No. PQ533146 (ITS),
PQ539963 (TUB), and PQ539957 (EF-1d).

Notes: D. phoenicicola was first reported in 2012 as
a combination of Phomopsis phoenicicola and
Subramanella arecae through phylogenetic analysis
of ITS, TUB, EF-1a, and CAL regions [22,23]. The
morphological characteristics of KNUE 21E019
were found to be similar to the ex-isotype CBS



480 J-E.CHAETAL.

Figure 1. Maximum-likelihood phylogenetic tree based on concatenated sequences of internal transcribed spacer (ITS),
B-tubulin (TUB) and translation elongation factor-1-a (EF1-a) regions. Diaporthella corylina was used as an outgroup. The
numbers on the nodes represent maximum likelihood bootstrap values greater than 50% (left, 1000 replicates) and Bayesian
posterior probability greater than 0.70 (right). Strains described in this study are in bold. T indicates ex-type culture.

Figure 2. Morphology of Diaporthe caryae KNUE 21E419. (A) Colony on malt extract agar (MEA), left side is front side and
right side is reverse side after 7 d at 25°C, (B) Colony on potato dextrose agar (PDA), left side is front side and right side is
reverse side after 7 d at 25°C, (C) Conidiomata, (D) Alpha conidia. Scale bars: C = 200um, D = 10 um.
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Table 2. Morphological characteristics of strains KNUE 21E419 and CFCC 52563 of Diaporthe caryae.

Characteristics Diaporthe caryae KNUE 21E419

Diaporthe caryae CFCC 52563 [10]

PDA, 25°C, dark, 10 d
First flat with white felty mycelium, becoming black in the
center and black at the marginal area with age.

Pycnidial, immersed in bark, scattered, slightly erumpent
through the bark surface, nearly flat, discoid, with a
solitary undivided locule.

Colony MEA, PDA, dark, 25°C, 7 d
MEA: covering the entire plate, light grey in the center, white at
the margin, felty mycelium, reverse light beige.
PDA: covering the entire plate, white, cottony mycelium, reverse
light beige.
Conidiomata Pycnidial, scattered on pine needle, black, subglobose or oval,
solid, occasionally with beige mucus.
Conidia Alpha conidia: ellipsoidal or fusirom, aseptate, smooth-walled,

hyaline, 4.65-7.20%2.41-3.15um (X + SD =
6.14+0.64x2.74+0.20 pm).
Beta conidia: not observed.

Alpha conidia: Hyaline, aseptate, ellipsoidal of fusiform,
eguttulate, obtuse at both ends, 7-8.5%2.1-2.5um (X =
8x2.3um).

Beta conidia: Hyaline, aseptate, filiform, straight or hamate,
eguttulate, base subtruncate, tapering toward on apex,
15.5-34x 1.1-1.4um (X = 27.5 X 1.2um).

MEA: malt extract agar, PDA: potato dextrose agar

Figure 3. Morphology of Diaporthe phoenicicola KNUE 21E019. (A) Colony on malt extract agar (MEA), left side is front side
and right side is reverse side after 7 d at 25°C, (B) Colony on potato dextrose agar (PDA), left side is front side and right side
is reverse side after 7 d at 25°C, (C) Conidiomata, (D) Alpha conidia. Scale bars: C = 200um, D=10um.

Table 3. Morphological characteristics of strains KNUE 21E019 and CBS H-7808 of Diaporthe phoenicicola.

Characteristics

Diaporthe phoenicicola KNUE 21E019

Diaporthe phoenicicola CBS H-7808 [22]

Not observed.

Pycnidial, formed along the cortex, sometimes lobed
at the bottom, sometimes coalescing.

Colony PDA, MEA, 25°C, 7 d

MEA: covering the entire plate, white, felty mycelium, reverse light
beige.

PDA: covering the entire plate, white, felty mycelium in the center
and flat at the edge, reverse beige and grey in the center, beige
at the margin.

Conidiomata Pycnidial, scattered on pine needle, black, covered white hyphae,
oval or irregular, solid.
Conidia Alpha conidia: Ellipsoidal or clavate, aseptate, smooth-walled, hyaline,

6.98-9.10%2.37-3.15um. (X = SD = 8.06£0.50% 2.71+0.22 ym).

Beta conidia: not observed.

Alpha conidia: Hyaline, unicellular, elliptic,
7.2-9.6 X 2.4pm.

Beta conidia: Slightly curved, needle-shaped, hyaline,
unicellular, 14.4-24x1.2 um.

MEA: malt extract agar, PDA: potato dextrose agar

H-7808, with alpha conidia that were ellipsoidal
and comparable in size. Since its description, D.
phoenicicola has been reported as the causal agent
of leaf spot on Vaccinium virgatum in 2023 and
leaf brown spot on Pachira glabra in 2024 [24,25].
This is the first report of D. phoenicicola as an
endophyte.

Diaporthe stewartii A.L. Harrison, Mycologia 27:
525 (1935) [MB#278875]

Description. On MEA and PDA, the colony covered
the entire plate, with white aerial mycelium, raised
and cottony in the center, and flat at the margin, with
light beige on the reverse. Conidiomata were pycnidial,
scattered on pine needle, black, covered with white

hyphae, oval or irregular, and solid. Alpha conidia
were ellipsoidal or fusiform, aseptate, smooth-walled,
hyaline, measuring 7.52-10.30 x 2.85-3.94 um
(x £ SD = 932 £ 0.71 x 3.37 + 0.33 pm). Beta
conidia were not observed (Figure 4, Table 4).

Specimen examined. Pohang, Gyeongsangbuk-do,
Korea, 35°56'34.3"N 129°30'18.0"E, September 2, 2021,
Diaporthe stewartii, isolated from the stem of
Phytolacca americana L., strain KNUE 21E558, NIBRFGC
000509070, GenBank No. PQ533150 (ITS), PQ539964
(TUB), and PQ539958 (EF-1a).

Notes: D. stewartii was first reported in 1935 as a
new species isolated from stem blight lesions on
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Figure 4. Morphology of Diaporthe stewartii KNUE 21E558. (A) Colony on malt extract agar (MEA), left side is front side and
right side is reverse side after 7 d at 25°C, (B) Colony on potato dextrose agar (PDA), left side is front side and right side is
reverse side after 7 d at 25°C, (C) Conidiomata, (D) Alpha conidia. Scale bars: C = 200um, D = 10 um.

Table 4. Morphological characteristics of strains KNUE 21E558 and CUP 21993 of Diaporthe stewartii.

Characteristics Diaporthe stewartii KNUE 21E558 Diaporthe stewartii CUP 21993 [25]
Colony PDA, MEA, 25°C, 7 d PDA 7-10 d
MEA: covering the entire plate, white aerial mycelium, raised, The mycelium covered the petri dish, abundant
cottony around the center, flat at the margin, reverse light whitish cottony aerial mycelium, certain isolates
beige. produced a darkening of the agar.
PDA: same at the MEA.

Conidiomata Pycnidial, scattered on pine needle, black, ordinarily subglobose, Numerous, scattered, occasionally gregarious, simple
occasionally irregular, solid. or chambered, at first subepidermal, later

erumpent.

Conidia Alpha conidia: ellipsoidal or fusiform, aseptate, smooth-walled, Alpha conidia: oblong to subfusiform, hyaline,
hyaline, 7.52-10.30x2.85-3.94um (x £ SD = unicellular, 4.6-12.5%2.3-3.0um
9.32+0.71x3.37£0.33 um). (X = 6.6-9.2%x2.3-3um).

Beta conidia: not observed. Beta conidia: Filiform, curved, flexuous or uncinate,

hyaline 11.7-28.4%1.0-1.5pum
(X = 16.7-21.7%1.0-1.5um).

MEA: malt extract agar, PDA: potato dextrose agar

Figure 5. Morphology of Diaporthe unshiuensis KNUE 23P353. (A) Colony on malt extract agar (MEA), left side is front side
and right side is reverse side after 7 d at 25°C, (B) Colony on potato dextrose agar (PDA), left side is front side and right side
is reverse side after 7 d at 25°C, (C) Conidiomata, (D) Alpha conidia. Scale bars: C=200um, D=10um.

Table 5. Morphological characteristics of strains KNUE 23P353 and of Diaporthe unshiuensis.

Characteristics Diaporthe unshiuensis KNUE 23P353 Diaporthe unshiuensis ZJUD 49 [27]
Colony PDA, MEA, 25°C, 7 d PDA, 25°C, 12h fluorescent light/12h dark, 30 d
MEA: covering the entire plate, white, felty mycelium, reverse ~ PDA: white and turning to grey with aging, white aerial
beige. mycelium; reverse off white to grey with dark grey at the
PDA: covering the entire plate, white, felty mycelium, reverse center, growth rate 14.4mm diam per day.
light beige.

Conidiomata Pycnidial, scattered on pine needle, black, subglobose or Pycnidial, globose, subglobose, or irregular, bark brown,
irregular, solid. parenchymatous walls, 152 x84 pm.

Conidia Alpha conidia: ellipsoidal or clavate, aseptate, smooth-walled, Alpha conidia: ellipsoidal or clavate, base truncate, aseptate,
hyaline, 5.53-7.66x2.08-2.88um (X £ SD = smooth, biguttulate, 5.2-7.5x2-3.9um (X = SD =
6.35+0.50%x2.48+0.22 ym). 6.5+0.6x2.8+0.4um).

Beta conidia: not observed. Beta conidia: not observed.

MEA: malt extract agar, PDA: potato dextrose agar

Cosmos bipinnatus [26]. KNUE 21E558, isolated in  alpha conidia in size compared to the original
this study, was identified as D. stewartii based on  description. D. stewartii has also been reported as
phylogenetic analysis using ITS, TUB, and EF-la the pathogen responsible for Phomopsis stem canker
sequences, as well as the similarity of its fusiform on Helianthus annuus in Minnesota [27].



Diaporthe unshiuensis F. Huang, K.D. Hyde & H.Y.
Li, fungal biology 119 (5): 344 (2015)
[MB#810845]

Description. On MEA, the colony covered the entire
plate, with white, felty mycelium, and beige on the
reverse. On PDA, the colony covered the entire plate
with white and felty, with light beige on the reverse.
Conidiomata were pycnidial, scattered on pine
needle, black, subglobose or irregular, and solid.
Alpha conidia were ellipsoidal or clavate, aseptate,
smooth-walled, measuring 5.53-7.66 x 2.08-2.88 pm
(X + SD = 6.35 + 0.50 x 248 £ 0.22 pm). Beta conidia
were not observed (Figure 5, Table 5).

Specimen examined. Jeungdo Island, Sinan,
Jeollanam-do, Korea, 34°59'11.9"N 126°08'07.9"E,
July 13, 2023, Diaporthe unshiuensis, isolated from
the stem of Trachelospermum asiaticum (Siebold &
Zucc.) Nakai, strain KNUE 23P353, NIBRFGC000510706,
GenBank No. PQ533151 (ITS), PQ539962 (TUB), and
PQ539960 (EF-1a).

Notes: D. unshiuensis was first described as a new
species isolated from Citrus unshiu in 2015 and later
reported as an endophyte from Morinda officinalis
in 2022 [28,29]. Compounds isolated from a
D. unshiuensis strain found in the leaves of
Caesalpinia  sepiaria exhibited antimicrobial and
cytotoxic activity against cancer cells [30]. However,
D. unshiuensis has also been reported as the causal
agent of top blight on Cunninghamia lanceolata, leaf
spot on Sapindus mukorossi, fruit rot of post-harvest
Gannan Navel Orange, and it has been associated
with grapevine dieback and stem blight of soybean
[31-35]. KNUE 23P353 was identified as D.
unshiuensis based on molecular phylogenetic analysis
and morphological similarity of alpha conidia, which
were ellipsoidal or clavate in shape and comparable
in size.

Recent advances in multi-gene phylogenetic analysis
have significantly improved the accuracy of species
identification within the genus Diaporthe, leading to
the discovery of new species and reevaluation of the
taxonomic positions of various Diaporthe species
[22,36]. This has prompted the investigation of
Diaporthe across a wide range of host plants in var-
ious countries [37-40]. In Brazil, 14 endophytic
Diaporthe species were identified from three host
plants, among which seven were reported as new
species. Among the previously known species, D.
ueckeri was found in 23 plant species across 22 gen-
era [38]. Furthermore, according to a global list of
endophytic fungi compiled by Rashmi M et al. in
2019, Diaporthe/Phomopsis  species
reported as endophytes in host plants from 58

have been
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families and 76 genera, including herbs, shrubs, and
trees [9]. D. caryae, D. phoenicicola, and D. stewartii
in this study represent newly identified endophytic
cases, while D. unshiuensis, originally described as
an endophyte, has since been identified as a patho-
gen, highlighting the need for more detailed ecolog-
ical investigations of Diaporthe species.

The discovery of four previously unrecorded
endophytic Diaporthe species in Korea enriches our
understanding of fungal biodiversity in this region
and highlights the ecological adaptability of the
genus. These findings underscore the importance of
comprehensive studies on endophytic fungi, not only
for taxonomic clarification but also for exploring
their potential roles in host interactions and applica-
tions in biotechnology. As these Diaporthe species
exhibit diverse ecological niche, including endophytic
and pathogenic phases, further study into their eco-
logical and genetic adaptations is warranted, particu-
larly to understand the factors that trigger transitions
between these phases, such as environmental stress
or host susceptibility. Expanding our knowledge of
endophytic Diaporthe could reveal insights into the
mechanisms driving their ecological roles and pro-
vide valuable resources for developing novel biocon-
trol strategies, discovering new bioactive compounds
with agricultural or medicinal applications, and
improving plant disease management strategies.
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