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Identification and biological characterization of pathogen
causing black spot of Pseudostellaria heterophylla in Fujian province

ZHANG Wu<un'®> LIU Bao—cai' > CHEN Jingying' * HUANG Yingzhen'> ZHAO Yun—ing' > CAI Jing+ong’
( 1.Agricultural Bio-resources Institute Fujian Academy of Agricultural Sciences Fuzhou 350003  China;
2.Research Center for Medicinal Plant Fujian Academy of Agricultural Sciences Fuzhou 350003 China)

Abstract  In Zherong county Fujian province the black spot of Pseudostellaria heterophylla often breaks out in the rainy season
from April to June every year. As one of the main leaf diseases of P. heterophylla black spot seriously affects the yield and quality of
the medicinal material. To identify and characterize the pathogens causing black spot we isolated the pathogens identified them as a
species of Alternaria according to Koch”s postulates and then tested their pathogenicity and biological characteristics. The results
showed that the pathogens causing P. heterophylla black spot were A. gaisen as evidenced by the similar colony morphology spore
characteristics  sporulation phenotype and the same clade with A. gaisen on the phylogenetic tree ( the maximum likelihood support
rate of 100% and the Bayesian posterior probability of 1.00) built based on the tandem sequences of ITS tefl gapdh endoPG
Altal OPA10-2 and KOG1077. The optimum conditions for mycelial growth of the pathogen were 25 °C pH 58 and 24 h dark cul-
ture. The lethal conditions for mycelia and spores were both treatment at 50 “C for 10 min. We reported for the first time the A. gaisen—
caused black spot of P. heterophylla. The results could provide a theoretical basis for the diagnosis and control of P. heterophylla leaf
spot diseases.

Key words  Pseudostellaria heterophylla; black spot; Alternaria gaisen; multiple gene sequence analysis; biological characteristics

DOI: 10. 19540/ j.cnki.cjemm.20230216. 101

2022-11-14
(2022J01485) ; (2021R1034006) ; ( CXTD2021014—
2); . “55117 ( XTCXGC2021003-5) ; (2019YFC1710502)
E-mail: cjy6601@ 163.com
E-mail: 352047618@ qq.com

2732



Pseudostellaria heterollaphy( Miq.) Pax ex
Pax et Hoffm. Caryophyllaceae

S

0.23  hm’

Al-
teraria tenuissima YUAN Q S *
Arcopilus aureus
5
2020—2022
1.1
2021 5
(119°50"14"E 27°16°43"N)
1.2
( PDA) : 300
g~ 20 g 15 g« 0.1 g« 1L
( )
( PCA) 20 g 25 g 15 g
1 Lo
1.3
MJ-1I ( )

( ) ; Eclipse Ni-U
( Nikon ) ; 720 Thermal Cycler
PCR ( Applied Biosystems ) ; DYY-6C
( ) ; FR980
( ) o
DNA
+DNA Ladder Mix maker
( ) ; DreamTag™ DNA Polymera—
se( MBI ); ( BIOWEST )
HCl  NaOH( ) o
2
2.1

+SanPrep DNA

o 4 mmx4 mm
75% 10 s
3 0. 1% HgCl,
3 PDA

2~3 min

25 C
PDA

4 °C o
2.2
PDA 25 C
7d
0.5 cm PCA
7d
7 (PCA+
25 C 7~10 d
2.3
DNA
DNA
scribed spacer ITS) |
factor 1-alpha tefl) . 3-

dehydroge-nase gene

(internal tran—

( translatione longation

( glyceraldehyde-3-phosphate
gapdh) ( endopoly-galacturo—
nase gene endoPG) . ( Alternaria
major allergen gene Alial) . ( anonymous

gene region OPA10-2) .
thologous group KOG)

( eukaryotic or—
KOG1077
1. PCR
2733



203 5 | 48 10 & B E P LEE Vol. 48

GHINA IOURNAI OF CHINESE MATERIA MEDICA

No. 10 | May 2023

94 °C 5 min 94 C 30 s 72 C 30 s ware /figtree /) Adobe Acrobat
72 °C 5 min 35 o 1 10xTaq DC  PowerPoint o
Buffer( Mg +Plus) 5 wL dNTP Mixture( 2.5 mmol °
mL™") 1 uL 1 uL TaKaRa Taq(5 U- 1
mL’l) 0.25 wL. DNA 2.0 pL ddH,0 39.75 pL Table 1  Primer sequences of target genes
50 pLo 53
g 89 e It
WOUDENBERG J H C ITS¥ TCCTCCGCTTATTGATATGC 52 13
2, ITSR GGAAGTAAAAGTCGTAACAAGG
Clustal X 1.83 DNA tefl F CATCGAGAAGTTCGAGAAGG 52 14
. . . tef1 R TACTTGAAGGAACCCTTACC
BioEdity 7. 1.3 " ; PhyloSui-ev ¢
. gapdh¥ CAACGGCTTCGGTCGCATTG 59 15
1.2.1 concatenate sequence 7 sapdhR GCCAAGCAGTTGGTTGTCC
17 Partitionfin— endoPGF  TATAAACCTTAGCGCCATCA 54 16
der2 endoPGR  TGTGCTACCATGGTTCTTTCC
Altal ¥ ATGCAGTTCACCACCATCGC 59 9
MrBayesv.3. 2 7 “
. o Altal R ACGAGGGTGAYGTAGGCGTC
( Bayesian inference BI) OPA102F  GATTCGCAGCAGGGAAACTA 62 9
IQ-TREE 1.5.5 7 OPA102-R  TCGCAGTAAGACACATTCTACG
( maximum likelyhood ML) . KOG1077# GGAGCAGTCGGGCAACG 59 9
Figtreev. 1. 4. O ( http: //tree. bio. ed. ac. uk /soft— KOGIO77R  ATTCRTCTTGTACRATCCC
2
Table 2 GanBank accession number and species of strains used for constructing the phylogenetic tree
ITS tefl gapdh endoPG Altal OPA102 KOGI1077
Alternaria acalyphicola  CBS 541. 94 KJ718097 KJ718446  KJ717952 - KJ718617 - -
A. agerati CBS 117221 KJ718098  KJ718447  KJ717953 - KJ718618 - -
A. agripestis CBS 577.94 KJ718099  KJ718448  JQ646356 - KJ718619 - -
A. allii CBS 107. 28 KJ718100 KJ718449  KJ717954 - KJ718620 - -
A. alternata CBS 916. 96 AF347031 KC584634 AY278808 JQ811978  AY563301 KP124632 KP125281
A. alternantherae CBS 124392 KC584179 KC584633 KC584096 - KP123846 - KP125275
A. alstroemeriae CBS 118809 KP124297 KP125072 KP124154 KP123994 - KP124602 -
A. arborescens CBS 102605 AF347033 KC584636 AY278810 AY295028 AY563303 KP124712 KP125303
A. betae-kenyensis CBS 118810 KP124419 KP125197 KP124270 KP124123 KP123966 KP124733 KP125306
A. burnsii CBS 107. 38 KP124420 KP125198 JQ646305 KP124124 KP123967 KP124734 -
A. cerealis CBS 119544 KP124408 KP125186 JQ646321 KP124112 KP123955 KP124722 KP125304
A. eichhorniae CBS 489. 92 KC146356 KP125204 KP124276 KP124130 KP123973 KP124740 KP125309
A. gaisen CBS 118488 KP124427 KP125206 KP124278 KP124132 KP123975 KP124743 KP125312
ZR-6 0P600533 OP615988 0OP615989 O0OP615991 OP615987 0OP615990 O0P615992
A. gossypina CBS 104. 32 KP124430 KP125209 JQ646312 KP124135 JQ646395 KP124746 -
A. iridiaustralis CBS 118486 KP124435 KP125214 KP124284 KP124140 KP123981 KP124751 -
A. jacinthicola CBS 133751 KP124438 KP125217 KP124287 KP124143 KP123984 KP124754 -
A. longipes CBS 540. 94 AY278835 KC584667 AY278811 KP124147 AY563304 KP124758 KP125315
A. senectonicola CBS 119545; E.G.S. 48.130 KP124409 KP125187 KP124260 KP124113 KP123956 KP124723 KP125305
A. tenuissima CBS 918. 96R AF347032 KC584435 AY278809 KP124026 KC584693 KP124633 KP125282
A. tomato CBS 103. 30 KP124445 KP125224 KP124294 KP124151 KP123991 KP124762 KP125316
2.4 0.5 cm 75%
PDA 7d N
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Fig.1 Symptoms of black spot of Pseudostellaria heterophylla in

Zherong county Fujian province
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Fig.3 Maximum likelihood ( ML) tree constructed based on ITS TEF1 gapdh endoPG Alial OPA102 and KOG1077
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4
Fig.4  Pathogenicity of the pathogen causing black spot of

Pseudostellaria heterophylla in Zherong county Fujian province
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Fig.5 Effects of temperature pH and light on the mycelial growth of strain ZR-6 causing black spot of P. heterophylla ( x+s n=35)

60. 4 mm
5
3.5.2
45~50 °C 10 min 25 C
3d 45~49 C 50 C
50 °C
10 min. 46 ~54 °C
10 min 25 C 3d 46~49 C
50 C
50 C 10 min.
4
100
7 3

A. teniussima

ZR-6

Ulocadium
Stemphylium
7
WOUDENBERG JHC ° SSU.LSU.ITS. gap—
dhrpb2.tefl\Altal.endoPG ~ OPA102 11
. 19
ITS
tef1.gapdh~endoPG.Altal
o ITS. tef1. gapdh endoPG . Al-
tal.OPA102  KOG1077 7
ZR-6

A.gaisen

2737



2003 5 | 48 10 @ FTHFHAL Vol.48 No.10 | May 2023
A. gaisen 3 8 WOUDENBERG J H C TRUTER M GROENEWALD ]J Z et
A al. Large-spored Alternaria pathogens in section Porri disentan—
L. gled J . Stud Mycol 2014 79: 1.
tenuissimea 9 WOUDENBERG J H C TRUTER M GROENEWALD J Z et
° al. Alternaria section Alternaria: species formae speciales or
pathotype? ] . Stud Mycol 2015 82: 1.
10 LARKIN M A BLACKSHIELDS G BROWN N P et al. Clus—
25 °C 20 21 tal W and Clustal X version 2. 0 J . Bioinformatics 2007 23:
A. alternata ; 2947,
11 HALL T A. BioEdit: a userriendly biological sequence align—
ment editor and analysis program for Windows 95/98/NT J .
2 A. al- Nucle Acids Symp 1999 41; 95.
ternata 12 DONG Z FANGLUAN G IVAN J et al. PhyloSuite: an inte—
. grated and scalable desktop platform for streamlined molecular se—
pH pH 5.8 pH quence data management and evolutionary phylogenetics studies
4-12 2 J . Mol Ecol Resour 2020 20(1): 348.
13 WHITETJ BRUNST LEES etal. PCR Protocols a guide to
pH methods and application. amplification and direct sequencing of
pH fungal ribosomal RNA genes for phylogenetics M . New York:
Academic Press 1990: 315.
14 DANIEL P L. PHILIPP B G TOBIN L P et al. The sections of
’ Alternaria: formalizing species-group concepts J . Mycologia
2013 105(3) : 530.
15 BERBEE M L PIRSEYEDIM HUBBARD S. Cochliobolus phy-
A. gaisen logenetics and the origin of known highly virulent pathogens in—
ferred from ITS and glyceraldehyde-3-phosphate dehydrogenase
gene sequences J . Mycologia 1999 91(6): 964.
16 PEEVERTL SUG CARPENTER B L et al. Molecular sys—
° tematics of citrus-associated Alternaria species J . Mycologia
2004 96(1): 119.
; 17
N ° J. 2023 48( 1) :45.
18
1 M. J. 2021 52(8):2124.
2006: 533. 19
2 J. 2020 37(12):
I 2021 49(12): 152. 1922.
3 20 N
J. 2006 34( 14): 3314. J . 2022 47
4 YUAN QS WANG X A WANG L et al. First report of Arcopi— (22) : 6042.
lus aureus causing leaf black spot disease of Pseudostellaria he— 21 Alternaria alternata
terophylla in China J . Plant Dis 2021 105( 12) : 4164. Keissl. ] . 2018 41(4) :763.
5 22 N
J . 2021 46( 21) : 5606. 7. 2022 47(5):
6 M .3 1215
1998. 23
7 16 M J. 2006 23(2): 247.
2003.

2738



