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ABSTRACT

'.) Styrax japonicus is a deciduous shrub or a small tree belonging to the family Styracaceae.

Since 1990, a rust fungus has continuously been found on S. japonicus leaves across

%T)%caktégr the country. The morphological characteristics of the rust fungus were most consistent

with those of Pucciniastrum styracinum reported on Styrax obassia in Japan. The species

ﬂ OPEN ACCESS identification was confirmed by molecular phylogenetic analysis of the internal transcribed

PISSN : 0253-651X spacer and large subunit rDNA sequences. The current study provides mycological

eISSN - 2383-5249 information with morphological measurements and molecular phylogenetic data of P.

Kor. J. Mycol. 2021 December, 49(4): 531-537 styracinum found on S. japonicus in Korea. Therefore, this is the first confirmed report on the
https.//doi.org/10.4489/KJM.20210052 presence of P. styracinum on S. japonicus in Korea.
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Table 1. Specimens used for morphological and molecular (with GenBank accession no.) analyses in this study.

_ . GenBank accession no.

Voucher no. Locality in Korea Collection date TS LSU
KUS-F10640 Suwon, Gwonseon-gu 26 Oct 1990 - -
KUS-F14903 Gyeongju, Namsan Mt. 25 Aug 1998 - -
KUS-F14929 Gyeongju, Gyeongbuk Forestry Environment Research Institute 26 Aug 1998 - -
KUS-F15365 Busan, Jaesong-dong 6 Oct 1998 - -
KUS-F17002 Anyang, Gwanak Arboretum 8 Oct 1999 - -
KUS-F18138 ‘Wando, Wando Arboretum 13 Nov 2000 - -
KUS-F20865 Nambhae, Geumsan Mt. 18 Oct 2004 - -
KUS-F23823* Jinju, Forest Biomaterials Research Center 13 Oct 2008 - -
KUS-F25424* ‘Wando, Wando Arboretum 4 0Oct 2010 MZ951114 MZ951119
KUS-F25502* Pocheon, Korea National Arboretum 18 Oct 2010 MZ951115 MZ951120
KUS-F27125* Jeju, Halla Arboretum 15 Oct 2012 - -
KUS-F29479* Seogwipo, Seogwipo Experimental Forest 20 Sep 2016 - -
KUS-F29640*# Busan, Dong-A University 1 Nov 2016 - -
KUS-F30224*# Jeju, Seongpanak 24 Oct 2017 MZ951116 MZ951121
KUS-F30255 Jeju, Seongpanak 24 Oct 2017 - -
KUS-F30263 Jeju, Gyorae-ri 25 0ct 2017 - -
KUS-F31254%* Gapyeong, Homyeongsan Mt. 90ct2019 MZ951113 MZ951118
KUS-F31352 Incheon, Incheon Arboretum 22 Oct2019 - -
KUS-F32002* Seoul, Namsan Mt. 1 Oct 2020 - -
KUS-F32119* Gapyeong, Homyeongsan Mt. 29 Oct 2020 MZ951117 MZ951122

* and # indicate specimens used for morphological observations for uredinial and telial stages, respectively.
ITS; Internal transcribed spacer, LSU; Lange subunit tDNA
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Flg 1. Puccmlastmm styracinum occurring on Styrax _japonicus. A, early defohatlon of an affected tree
in late September, 2020. B, symptoms on the lower leaf surface of affected leaves in the early stage. C,
symptoms on the lower leaf surface in the advanced stage. D and E, uredinia formed on the lower leaf
surface. F and G. Uredium (F) and urediniospores (G) observed under a scanning electron microscope. H,
urediniospores focused on outline under a DIC microscope. I, symptoms on the lower leaf surface with
the telial stage. J, vertical section of teliospores on the leaf epidermis on the abaxial side. K, cross section
of teliospores seen from the leaf epidermis. abs, abaxial side; ep, epidermis of the leaf; tells, teliospores
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Pucciniastrum styracinum on Styrax japonicus

(A)

100

AB221455 P. tiliae ex Tilia mandshurica
83| AB221440 P. hikosanense ex Acer rufinerve
AB221420 FP. fagi ex Fagus crenata

MW433611 P. hydrangeae-petiolaris ex Hydrangea petiolarit
MKE97282 P. goeppertianum ex Abies alba

_3."—— MKEB97275 P. epilobiiex Epilobium ciliatum
MH780994 P. verruculosum ex Aster fataricus

MG787126 Melampsora larici-populina

100

29|

AB221388 P. hikosanense ex r rufinerve
i 881AB221374 P. fagi ex Fagus crenata
|7 MW433611 P hydrangeae-petiolaris ex Hydrangea peliolaris
MW147023 F. goeppertianum ex Abies balsamea
\iiﬂﬁﬁﬁﬂﬁ P. epilebii ex Epilobium angustifolium
MH780997 P. verruculosum ex Aster fataricus

MT757857 Melampsora larici-populina
0.02

Fig. 2. Maximum likelihood trees of Pucciniastrum species based on the internal transcribed spacer (A)
and large subunit (B) rDNA sequences. Bootstrap supporting values higher than 60% are shown above
the branches. The colored boxes represent P, styracinum. The Korean samples are indicated in bold.

S-2yetol| A tEUF SR 19679 YDA TG, it ated)o] Alg ATt A
(dE)ollA A2 715 = ATHS]. o]0l 2HA Hiratsukat= DAFHAI] SHEES] 8-S H|w A
EAIBHAl 7155t o A1 F-2 v &5 AT 4= Qle tiSUF sl gt 7152 3
Aol SAATH15-19]. E3t P styracinum©] =ZAAHE d/dote S1H715F2 HUF42] Abies
mayriana, A. sachalinensis var. mayriana, Abies sp.”} 423} TiFtol| A Ea1%]of QIA|TF = ufjof] B3
Sh= AUE-Roll A= Pucciniastrum:2] 5+7-0] ob4] 7] S&| ALt WA E o] gick7,13]. w2t
A1 1960t 0] = U] P styracinum®] 2 A Q12 815 7] 1314 Pucciniastrum; -2 =
9] 7713291 HMupRRo] B 9l B9} P styracinum-S E S Pucciniastrum 55 w2 Z| 2]
A Baoto] A S FFA o7 st d g7t 9t
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