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ABSTRACT

A rust fungus on Iris domestica (syn. Belamcanda chinensis) from China was previously
identified as Puccinia iridis. Accordingly, the identity of the rust fungus on the same host
species in Korea needs to be reexamned. Morphological characteristics of the Korean
materials matched with P. iridis. Molecular phylogenetic analyses based on internal
transcribed spacer and large subunit rDNA sequences of two representative materials
confirmed the identification by high sequence similarities of 100% and 99% with the
reference sequences available in NCBI GenBank database. Phylogenetic tree inferred from
neighbor-joining method proved them to be clustered in P. iridis group. Thus, the rust
fungus on I. domestica in Korea was determined as P. iridis. On the other hand, a previous
record that Puccinia belamcandae is another rust agent on /. domestica in Korea should be
reconfirmed in future.

Keywords: Belamcanda chinensis, identification, Iris domestica, Puccinia belamcandae,
Puccinia iridis
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Fig. 1. Puccinia iridis on Iris domestica. A, Iris domestica plants heavily infected with Puccinia iridis;
B, Uredinia formed on the leaf surface; C, Close-up view of erumpent uredinia; D, E, Urediniospores
focused on the median view (D) and the surface view (E) observed under light microscope; F,
Uredinium showing a group of urediniospores; G, H, Urediniospores observed under scanning electron
Microscope.
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MK446719 Puccinia iridis ex Iris domestica (KUS-F23394)
911 MK446718 P. iridis ex Iris domestica (KUS-F30180)
ITS KX611089 P iridis ex Iris domestica (China)
66 KX611090 P iridis ex Iris lactea var. chinensis (China)
‘|‘ KC430739 P. argentata ex Impatiens noli-tangere
KU955596 P tatarinovii ex Nabalus tatarinowii
MG707785 F. silphii ex Silphium integrifolium
FJ655873 P. obscura ex Luzula campestris
FJ655870 P. lagenophorae ex Senecio vulgaris
KC430764 P. komarovii ex Impatiens brachycentra
KF690671 P. dampierae ex Dampiera linearis
KP744148 P. melanocephala ex Saccharum officinarum
JX533582 P. bromina ex Bromus sterilis
MF434548 P. coronata ex Lolium perenne
KM391669 P. brachypodii ex Berberis lycium
90" KYT767027 P. aizazii ex Jasminum humile
65| 85 AY956565 P. trebouxi ex Melica jacquemontii
KY404203 P. tulipae ex Tulipa iliensis
JX533581 P arrhenathericola ex Arrhenatherum elatius
JX533579 P. persistens ex Thalictrum minus
92" JX533583 P. recondita ex Clematis sp.
FJ897533 P. hemerocallidis ex Hemerocallis sp.
KU127238 P, jaceae ex Centaurea solstitialis
FJ468397 P. helianthi ex Helianthus annuus
r KP017553 Coleosporium phlomidis
99 b———KP017555 Coleosporium campanulae

61

83

0.02

Fig. 2 Phylogenetic tree inferred from neighbor-joining method using the internal transcribed spacer
(ITS) ribosomal DNA (rDNA)) region sequences of Puccinia iridis on leopard flower (Iris domestica)
isolates and some reference isolates retrieved from GenBank. The numbers above the nodes are the
bootstrap values obtained from 1,000 replications. The Korean isolates presented in this study are
indicated in bold.
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PCRE ZEAZCh 225 AFE-2 A2 9J5l 1.59% agarose gelof|A] E2]5+ S PCR purification kit
(Core-one™, Core-bio, Korea)= AF-51ICE ABI 3130 auto sequencerZ ©|-&5}10] ITSQFLSUS| ¢
71A¥& Macrogen (Seoul, Korea)ol] 2|&l5lo] BA5l9iom, ITS?H LSU rDNA G774 Fe
GenBank database (National Centre for Biotechnology Information[NCBIL US National Institute of
Health Bethesda, http://blastncbinimnih.gov/Blast.cgi)olA 2QI5I3IcE T3 DNASTAR
computer package 7.1 (Lasergene, Madison, WI, USA)Z- o|-&3}o] 7|4 ES HH 9 A5k

74 KM249853 Puccinia iridis ex Iris sp. (Australia)
681 MK446720 P. iridis ex Iris domestica (KUS-F23394)
K446721 P. iridis ex Iris domestica (KUS-F30180)
KY764131 P. iridis ex Iris sp. (USA)
GU058020 P. hemerocallidis ex Dianella tasmanica
99'KY798377 P. hemerocallidis ex Hemerocallidis sp.
GU058017 P. cnici-oleracei ex Aster sp.
KY764095 P. asteris ex Symphyotrichum sp.
KF214725 P helianthi ex Helianthus annuus
87~ KF214726 P helianthi ex Helianthus annuus
GUO058019 P. dioicae ex Oenothera fruticosa
b KY764121 P. fumosa ex Loeselia mexicana
61 KY764088 P. antirrhini ex Antirrhinum sp.
KY764090 P antirrhini ex Antirrhinum sp.
JN204190 P, acroptili ex Rhaponticum repens
DQ354514 P, caricis ex Grossularia sp.
KF690690 P. gilgiana ex Lechenaultia linarioides
KM110789 P. caricis ex Farfugium japonicum
- AY222048 P silvatica ex Taraxacum sp.
— KY764144 P. millefolii ex Achillea sp.
GU058022 P. mariae-wilsoniae ex Claytonia virginica
GU058029 P. violae ex Viola pedata
KY764100 P. bupleuri ex Bupleurum rotundifolium
—— KY798360 P. crepidis-japonicae ex Youngia japonica
[ EU851159 Coleosporium ipomoeae
99— KX344988 Coleosporium saussureae

LSU

62

0.01 -

Fig. 3. Phylogenetic tree based on neighbor-joining method comparing the large subunit (LSU)
sequences of Puccinia iridis on leopard flower (Iris domestica) isolates and some reference isolates
retrieved from GenBank. The numbers above the nodes are the bootstrap values obtained from 1,000
replications. The Korean isolates presented in this study are indicated in bold.
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© 0|23} S0l ARGt Iris sp.(24)Q] . iridis} -2 A0 & BTHFig. 3).
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nertschinskia)2] SF¥-2 Puccinia iridis[7], 542] S-S P. belamcandae[1]2 E11%]0] Q]
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+ T SA2 A =ik

The Korean Journal of Mycology Vol.47, No. 1, 2019 93



Choietal.

ACKNOWLEDGEMENTS

This study was supported by a grant from the National Research Foundation of Korea (NRF), funded
by the Ministry of Science, ICT & Future Planning [Project No. 2016R1C1B2008013], Republic of

Korea.

REFERENCES

1.

10.

11.

12.

13.

Kwon JH, Park CS. Rust of Belamcanda chinensis caused by Puccinia belamcandae. Kor J
Mycol 2004;32:54-6.

Park SJ, Sim JK, Park HD. A molecular systematic study of Korean /ris (Iridaceae) based on
RAPD analysis. Kor J Plant Taxon 2002;32:383-96.

Sim JK, Kim JH. A Systematic Study of the genus /ris series Chinensis Lawrence (Iridaceae)
based on RAPD analysis. Kor J Plant Taxon 2002;32:95-108.

Wozniak D, Matkowski A. Belamcandae chinensis thizoma-a review of phytochemistry and
bioactivity. Fitoterapia 2015;107:1-14.

Goldblatt P, Mabberley DJ. Belamcanda included in Iris, and the new combination /.
domestica (Iridaceae: Irideae). Novon 2005;15:128-32.

Ji JX, Wang Q, Li Y, Li Z, Kakishima M. New rust disease caused by Puccinia iridis on
leopard flower in China. Plant Dis 2017;101:383.

Kwon JH, Park CS. Rust of Iris nertschinskia caused by Puccinia iridis. Res Plant Dis
2003;9:125-7.

Aime MC. Toward resolving family-level relationships in rust fungi (Uredinales).
Mycoscience 2006;47:112-22.

Beenken L, Zoller S, Berndt R. Rust fungi on Annonaceae II: the genus Dasyspora Berk. &
MA Curtis. Mycologia 2012;104:659-81.

Vilgalys R, Hester M. Rapid genetic identification and mapping of enzymatically amplified
ribosomal DNA from several Cryptococcus species. J Bacteriol 1990;172:4238-46.

Tamura K, Stecher G, Peterson D, Filipski A, Kumar S. MEGAG6: molecular evolutionary
genetics analysis version 6.0. Mol Biol Evol 2013;30:2725-9.

Koh JC. Germplasm collection of natural /ris spp. and commercial varietal development.
Seoul Korea: Ministry of Science and Technology; 2006.

Farr DF, Rossman AY. Fungal databases. Systematic mycology & microbiology laboratory,
ARS, USDA. Internet Resource; 2019 [cited 2019 Jan 28] Available from: http://ntars-
gringov/fungaldatabases/.

The Korean Journal of Mycology Vol.47, No. 1, 2019 94



