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TABLE 1. Primer pairs and PCR conditions used in the study

Primer Sequence 5'—3' PCR condition
VoG TTACGTCCCTGCCCTTTGTA 94°C 3 min., 94°C 30
LRI GGTTGGTTTCTTTTCCT sec, 55°C 30 sec, 72°C
Imin., 30 cycles.
72°C 5 min.
EF1-728F  CATCGAGAAGTTCGAGAAGG 95°C 8 min., 95C 15
EF1-986R ~ TACTTGAAGGAACCCTTACC sec, 55°C 20 sec, 72°C
CAL-228F  GAGTTCAAGGAGGCCTTCTCCC  1min., 35cycles.
CAL-737R  CATCTTTCTGGCCATCATGG 72 °C 5 min.
ACTS12F  ATGTGCAAGGCCGGTTTCGC
ACT783R  TACGAGTCCTTCTGGCCCAT
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HELTZ P HIFELL (alignment) & > HELLAR FEAVER IS 57 H gBlocks
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MrBayes 3EMEML K B4 ¥ - ML LAIQ-TREE A~ Bt
HHEE (ultrafast bootstrap) EE#E 10002 » Mk tLET E GBI
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1008 X - 51 EST—HIBE > B Eai%R (posterior probability) °
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Flg 1. Symptoms of New Zealand spinach leaf spot. (A) Severely infected Tetragonia tetragonioides in the field, (B) brown and round spots on a leaf; (C) The

leaf spot developed shoot hole symptom in the late stage; (D)The necrotic lesions on a stem.
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Fig. 2. Morphological characteristics of Cercospora tetragoniae. (A-C)

Stromata and conidiophores. (D) Conidiophores emerging from a
stroma within a stoma. (E& F) A conidium (Bars = 5 um).
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Host (host family) Locality
oon| Cercospora zebrina CBS 118790 Trifolium subterraneum (Fabaceae) Australia
E~ -~ Cercospora violae CBS 251.677 Viola tricolor (Violaceae) Romania
-~ Cercospora capsici CBS 132622 Capsicum annuum (Solanaceae) South Korea
- C@rcOSpOra armoraciae CBS 250.677 Armoracia rusticana (Brassicaceae) Romania
Cercospora delaireae CBS 1325957 Delairea odorata (Asteraceae) South Africa
Cercospora fagopyri CBS 1326237 Fagopyrum esculentum (Polygonaceae)  South Korea
- Cercospora corchori MUCC 5857 Corchorus olitorius (Tiliaceae) Japan
Cercospora lactucae-sativae CBS 132604 Ixeris chinensis subsp. strigosa (Asteraceae) South Korea
Cercospora cf. helianthicola MUCC 716 Helianthus tuberosus (Asteraceae) Japan
- Cercospora tetragoniae HL_Tt-1 Tetragonia tetragonioides (Aizoaceae) Taiwan
- Cercospora apii CBS 1164557 Apium graveolens (Apiaceae) Germany
Cercospora beticola CBS 116502 Beta vulgaris (Chenopodiaceae) Germany
- Cercospora beticola CBS 116503 Beta vulgaris (Chenopodiaceae) Italy
Cercospora beticola CBS 1164567 Beta vulgaris (Chenopodiaceae) Italy
- Cercospora beticola CBS 116501 Beta vulgaris (Chenopodiaceae) Iran
= = Ps@ydOCErcospora vitis CBS 132012 Vitis vinifera (Vitaceae) South Korea

[E = ~ Cercospora tetragoniae¥ifH#T Cercosporal&)f&E 2 1TS ~ CAL ~ ACTK EF-1%FRFR% /s 3 - A58 E 2 HL Tt-1FER UGBS < DA
A TEE S B R o BRI LU AR AR E#ETT - %52 bootstrap¥iEt S H5 1 (BS) KIS0 H 12542 (PP) =)20.78F » LIBS/PPAYIE
BT BT EESS -

Fig. 3. A phylogenetic tree of Cercospora tetragoniae and allied taxa inferred from concatenated ITS, CAL, ACT, and EF-1I regions by maximum likelihood
method. Strain HL_Tt-1 is in bold. Bootstrap support (BS) values greater than 50 and posterior probabilities (PP) higher than 0.7 are provided at the nodes,
denoted as BS/PP. Sequences from ex-type strains are marked with a superscript "T"."
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Fig. 4. Inoculated symptoms of New Zealand spinach were induced by HL_T-1 strain at 18 days post-inoculation. (A) Leaf symptoms; (B) Stem symptoms.
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ABSTRACT
Lu, P. K.*, Ou, J. H., and Hung, C. H. 2025. Leaf spot of Tetragonia

tetragonioides caused by Cercospora tetragoniae. J. Plant Med.
67(2): 79-84.
“Corresponding author, E-mail: klpkl@klaphia.gov.tw

In May 2019, in the vegetable garden of Ji'an Township,
Hualien County, large amounts of dark brown circular spots appeared
on the leaves of Tetragonia tetragonioides. These lesions exhibited
grayish-white spots at the centers and were often surrounded by
yellowish halos. The pathogen was isolated from the infected
tissues. Through the symptoms and the pathogen morphological
characteristics and molecular phylogeny, the leaf spot disease of

T. tetragonioides was confirmed to be caused by Cercospora
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tetragoniae (Speg.) Siemaszko. This discovery represents a new
record species of cercosporoid fungi in Taiwan. The strain (FU31220)
has been preserved at the Taiwan Bioresource Collection and
Research Center, (BCRC) and gene sequences of C. tetragoniae
have been deposited into the genetic sequence database for the first

time in the world.

Keywords: New Zealand spinach (Tetragonia tetragonioides),

Cercospora tetragoniae, Leaf spot



