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Laboratory toxicity of nine fungicides against Neopestalotiopsis clavispora
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Abstract: Neopestalotiopsis leaf spot is a new disease on strawberry. The pathogens of the new
strawberry leaf spot disease from Changping district, Beijing, Zhucheng city, Shandong Province,
Baoshan city, Yunnan Province, Huizhou city, Guangdong Province and other regions were isolated and
identified. The pathogen was identified by morphological analysis and ITS phylogenetic analysis.
Sensitivities of 8 isolates to 8 commonly used fungicides and SYP-14288 were determined by indoor
inoculation. The results showed that the pathogen was Neopestalotiopsis clavispora. SYP-14288 had a
strong inhibitory effect on the mycelia growth of 8 isolates of N. clavispora, with an average ECs, value
0f (0.004 + 0.002) pg/mL, which could be used as the first choice for the control of strawberry leaf spot
disease. The mean of ECs, values were 0.006-0.803 pug/mL for prochloraz, azoxystrobin, tebuconazole,
epoxiconazole, difenoconazole, and myclobutanil, respectively. Chlorothalonil exhibited lower toxicity.

while mancozeb had the lowest inhibitory activity. Those results are important for the rational
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application of fungicides in the chemical control of Neopestalotiopsis leaf spot, a new disease of

strawberry.
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Table 1  Strains information of Neopestalotiopsis clavispora

that used for phylogenetic analysis

[k HE BT wFE K
Isolation GenBank No. ITS Host Source
GD-1 MK?294548 Fragaria x ananassa In this study

GD-2 MK294549 Fragaria x ananassa In this study
GD-3 MK294550 Fragaria x ananassa In this study
GD-4 MK294551 Fragaria % ananassa In this study
GD-5 MK?294552 Fragaria x ananassa In this study
GD-6 MK294553 Fragaria x ananassa In this study
BJ-6 MK894198 Fragaria % ananassa In this study
BS-7 MK?294547 Fragaria x ananassa In this study

N. clavispora KM264343 Fragaria x ananassa China

N. clavispora MH423964.1 Vaccinium spp. Korea

N. clavispora MG729691.1 Vaccinium spp. China

N. clavispora MH423967.1 Vaccinium spp. Korea

N. clavispora MH855207.1 Neo?;igg;ggp sis Indonesia

T. angustata AF377300 Prunus avium USA

T. angustata AF405306 Malus % domestica China

2 HRAREFNSERRAIGERRERE
Table 2 Initial concentration and series dilution

concentrations of the fungicides

SEil BRI FE FR T R I =R E
F{u\1gici| de Initial concentration/ Series dilution concentrations/
(ng/mL) (ng/mL)
5 TR T
azoxystrobin 100 0.001,0.01,0.1,0.5,2.5,10
HHEIE
chlorothalonil 100 0.1,0.5,2.5,10,20,50
PN UEEAN
difenoconazole 100 0.001,0.01,0.1,0.5,2.5,10
st
ETRZNE
epoxiconazole 10 0.001,0.01,0.1,0.5,2.5,10
e
TR e
myclobutanil 100 0.001,0.01,0.1,0.5,2.5,10
RARREE
mancozeb 1000 10,20,40,80,150,300
WK fif Jrie
prochloraz 10 0.001,0.01,0.1,0.5,1,2
XU i Jie ] 0.000 5,0.001,0.002,0.004,0.008,
SYP-14288 0.02
e
tebuconazole 100 0.001,0.01,0.1,1,10
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a: FFERAEIR: b: PDA 35573 ERIBRS: o /EMAT: do SAMEEM R e AR,

a: Symptoms in leaf; b: Colony morphology on PDA medium; c: Conidia; d: Symptoms on inoculated strawberry leaf;
e: Symptom on inoculated strawberry fruit.

E1 EEMHRER. HEREESEHEUAR R
Fig. 1 Symptoms of strawberry leaf spot, morphological characteristics and pathogenicity of the pathogen
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Fig. 2 Construction of N. clavispora phylogenetic tree based on rDNA-ITS sequences of strains and their related species

+£3 9MEREFRIXT N. clavispora BIEH

Table 3 Toxicities of 9 fungicides to N. clavispora

ECsp/(ug/mL)
AT A
Fungicide e /ME TR KA Rl Pk 7

Minimum value Maximum value Mean vaule SD
MUK Hi NG SYP-14288 0.001 0.009 0.004 a 0.002
JHIFME epoxiconazole 0.093 1.39 0.399b 0.193
ZK Tk B FE M difenoconazole 0.022 0.750 0.468 b 0.188
TR tebuconazole 0.010 1.89 0.331b 0.688
i i chlorothalonil 0.163 15.3 8.13 ¢ 3.91
E T M myclobutanil 0.306 1.51 0.803 b 0.461
1% B i azoxystrobin 0.175 6.99 0.271b 0.135

R AR4EEE mancozeb 136 286 284 d 41
R £ prochloraz 0.004 0.009 0.006 a 0.002

E: AT EAR NG FREORE 0.05 KF L 2R R,

Note: Data followed by different lowercase letters indicate significant difference at 0.05 level.
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MR R, HNEMEGHITEE, 4R
FON#ER . AR RS FHRHME. (DNA-ITS &
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DRI, A W DK R A i 1 o B B P00 0 2 At
POR A= PIE AEREL ). BEB R . REEE . K
AW 0 2R Tk R BRI DL R ik 2 R S B AR A
), CAREZEUZATE M . 8 BRI Mo T e
5 ECso 1H-5 5k ECso EAMEECNT 100 £, #E
DT R4 2] 4 B8 AR 6T T PR ] i L8t B

I I of K R AR B AT = A I T LR
e, 2R 2 A2 B e 2 AR K B R R T
I R, (BAEHEEZRN, BT 2232 M
P Wi e . JRIR . RS R ), Pk 2570048
B IR B A A AR 570 R B A v B A
MRV Re S AFAE— BN ZE R, FIHAT L R
5 13k — 25 1 FH ) 24 0058 I LSS IE,  DUSE dEff 1
i T A B AL 2 B B IR E BTG .

ZE#k (References):

[ 1] BARR M E. Pestalosphaeria, a new genus in the Amphisphae-
riaceae[J]. Mycologia, 1975, 67(1): 187-194.

[2] LEE S, CROUS P W, WINGFIELD M J. Pestalotioid fungi from
Restionaceae in the cape floral kingdom[J]. Stud Mycol, 2006, 55:
175-187.

[3] MAHARACHCHIKUMBURA S S N, HYDE K D, GROENEWALD
J Z, et al. Pestalotiopsis revisited[J]. Stud Mycol, 2014, 79: 121-186.

[4] #EER, AT, BT, S T PEL0RAR B F R EAIR). T
FURFEBE AR, 1997, 13(4): 41-45.

HUANG Z Y, ZHOU Z Q, HUANG P M, et al. Brief report on
fungus disease attached to mangrove in Guangxi[J]. J Guangxi Acad
Sci, 1997, 13(4): 41-45.

[5] Au, FE, W, 5. a2 B0 5% 7 J5 5 e )]
o E B 7 BB, 2017, 46(1): 24-28.

SHIL B, L1Y, FEI NY, et al. Identification of the Pestalotiopsis
pathogen of blueberry leaf spot[J]. South China Fruits, 2017, 46(1):
24-28.

[6] By, fmifte, Bjs. WEAEILA 2 B o 10 TR B (], B3
#, 2014, 33(3): 577-583.

ZHAO H H, YUE Q H, LIANG C. The pathogen causing
Pestalotiopsis twig dieback of blueberry[J]. Mycosystema, 2014,
33(3): 577-583.

[ 7] ESPINOZA J G, BRICENO E X, KEITH L M, et al. Canker and twig
dieback of blueberry caused by Pestalotiopsis spp. and a Truncatella
spp. in Chile[J]. Plant Dis, 2008, 92(10): 1407-1414.

[ 8] TEIXEIRA M A, MARTINS R M S, VIEIRA R F, et al. In vitro
identification and control of Pestalotiopsis longisetula fungus,
pathogens strawberry crop[J]. Revista Agrogeoambiental, 2015, 7(3):
59-65.

[9] WEBER R W S, ENTROP A P. Dactylonectria torresensis as the

main component of the black root rot complex of strawberries and

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

raspberries in northern Germany[J]. Erwerbs-Obstbau, 2017, 59(3):
157-169.

OBREGON V G, MENEGUZZI N G, IBANEZ J M, et al. First report
of Neopestalotiopsis clavispora causing root and crown rot on
strawberry plants in Argentina[J]. Plant Dis, 2018, 102(9): 1856.
MAHAPATRA S, BANERJEE J, KUMAR K, et al. Leaf spot and
fruit rot of strawberry caused by Neopestalotiopsis clavispora in Indo-
Gangetic plains of India[J]. Indian Phytopathol, 2018, 71(2): 279-283.
CHAMORRO M, AGUADO A, de los SANTOS B. First report of
root and crown rot caused by Pestalotiopsis clavispora
(Neopestalotiopsis clavispora) on strawberry in Spain[J]. Plant Dis,
2016, 100(7): 1495.

AASURE, S, XUIEYE, 45, B AL 2 B A RO R0 IR I (D). B
PI2EAR, 2016, 35(1): 114-120.

ZHAO J N, MA Z, LIU Z P, et al. Pestalotiopsis clavispora causing
leaf spot on strawberry[J]. Mycosystema, 2016, 35(1): 114-120.

AT, BRI, IRMEAE, 5. 75 b 7 AR AR R0 0 S 0 i e
SE[N]. HEAE RS T, 2016, 36(1): 43-46, 82.

ZHAO 'Y, QIAN H W, XU P C, et al. Isolation and identification of
pathogen of strawberry root rot in Qingdao[J]. China Plant Prot, 2016,
36(1): 43-46, 82.

VALENCIA A L, TORRES R, LATORRE B A. First report of
Pestalotiopsis clavispora and Pestalotiopsis spp. causing postharvest
stem end rot of avocado in Chile[J]. Plant Dis, 2011, 95(4): 492.
LAZAROTTO M, MUNIZ M F B, POLETTO T, et al. First report of
Pestalotiopsis clavispora causing leaf spot of Carya illinoensis in
Brazil[J]. Plant Dis, 2012, 96(12): 1826.

FENG Y R, LIU B S, SUN B B. First report of leaf blotch caused by
Pestalotiopsis clavispora on Rosa chinensis in China[J]. Plant Dis,
2014, 98(7): 1009.

YANG L N, MIAO X Y, BAI Q R, et al. NeoPestalotiopsis
clavispora causing leaf spot on Phedimus aizoon var. latifolius, a new
disease in China[J]. Plant Dis, 2017, 101(11): 1952-1953.

CHEN Y J, ZENG L, SHU N, et al. Pestalotiopsis-like species
causing gray blight disease on Camellia sinensis in China[J]. Plant
Dis, 2018, 102(1): 98-106.

IR, TR, M2, 55, 40% [P 77 0 B I 14 2 M
K AR 3L[T]. 4K 2, 2017, 56(11): 853-855.

XU Y, MA S, YANG K, et al. The toxicity determination and field
efficacy trials of tebuconazole 40% SC against Fragaria ananassa
colletotrichum[J]. Agrochemicals, 2017, 56(11): 853-855.

S, TRBE, PN, A5 SRR E v R I v I A PR R v
FREGAER 2RO TET]. S ELEAR, 2016, 46(1): 124-130.
ZHANG J, ZHANG C, LU F, et al. Detection of resistance to
azoxystrobin and characterization of the azoxystrobin-resistant
isolates in Botrytis cinerea from strawberry[J]. Acta Phytopathol Sin,
2016, 46(1): 124-130.

HRARR, W5, AR, 4. 6 Pl BT I6 SR OB 93 XD 18] 24 07
Br[I]. AR 2REE 5455, 2017, 38(6): 55-58.

ZHANG S H, CHEN X, ZHAO L, et al. Evaluation on field efficacy
of six fungicides against powdery mildew on strawberry[J]. Pestic Sci
Admin, 2017, 38(6): 55-58.

Tk, MR ST (M), AEEG: RO AR, 1998: 427,
FANG Z D. Plant disease research methods[M]. Beijing: China
Agriculture Press, 1998: 427.

WG, TREEZE, Hed7, S5, TR M AL XS A0 B B 4 5 S Lk O
REFIBURIE]. AR 25252543, 2019, 21(3): 279-284.

WEN H, ZHANG G J, BI Y, et al. Pathogen identification of

Corynespora leaf spot on strawberry and its sensitivity to nine


http://dx.doi.org/10.1080/00275514.1975.12019740
http://dx.doi.org/10.3114/sim.55.1.175
http://dx.doi.org/10.1016/j.simyco.2014.09.005
http://dx.doi.org/10.1094/PDIS-92-10-1407
http://dx.doi.org/10.1007/s10341-017-0343-9
http://dx.doi.org/10.1007/s42360-018-0043-x
http://dx.doi.org/10.3969/j.issn.1672-6820.2016.01.009
http://dx.doi.org/10.3969/j.issn.1672-6820.2016.01.009
http://dx.doi.org/10.1094/PDIS-05-17-0642-RE
http://dx.doi.org/10.1094/PDIS-05-17-0642-RE
http://dx.doi.org/10.3969/j.issn.1002-5480.2017.06.010
http://dx.doi.org/10.3969/j.issn.1002-5480.2017.06.010
http://dx.doi.org/10.3969/j.issn.1002-5480.2017.06.010
http://dx.doi.org/10.1080/00275514.1975.12019740
http://dx.doi.org/10.3114/sim.55.1.175
http://dx.doi.org/10.1016/j.simyco.2014.09.005
http://dx.doi.org/10.1094/PDIS-92-10-1407
http://dx.doi.org/10.1007/s10341-017-0343-9
http://dx.doi.org/10.1007/s42360-018-0043-x
http://dx.doi.org/10.3969/j.issn.1672-6820.2016.01.009
http://dx.doi.org/10.3969/j.issn.1672-6820.2016.01.009
http://dx.doi.org/10.1094/PDIS-05-17-0642-RE
http://dx.doi.org/10.1094/PDIS-05-17-0642-RE
http://dx.doi.org/10.3969/j.issn.1002-5480.2017.06.010
http://dx.doi.org/10.3969/j.issn.1002-5480.2017.06.010
http://dx.doi.org/10.3969/j.issn.1002-5480.2017.06.010

No. 4 iWOVES WM AREAT R 2 BRRE N ENE IEH 443

[30] JEEWON R, LIEW E C Y, SIMPSON I A, et al. Phylogenetic

fungicides[J]. Chin J Pestic Sci, 2019, 21(3): 279-284. PE[I]. AR 24252441, 2014, 16(5): 535-540.

[25] RE. 4 Z THUE (Pestalotiopsis) H i 2 WA K sk 18 3 HAN Y C, ZENG X G, XIANG F Y, et al. Sensitivity of
F PP [D]. 52 FH: BT K2, 2015. Colletotrichum spp. from strawberry to prochloraz in Hubei Province
SONG Y. Taxonomy of the genus Pestalotiopsis and evaluation of its of China[J]. Chin J Pestic Sci, 2014, 16(5): 535-540.

DNA barcoding[D]. Guiyang: Guizhou University, 2015. [32] BKSCOE, Sk E =%, B, 55, FOREAR (I B0 I i R A A 2 e v 2

[26] WHITE T J, BRUNS T, LEE S, et al. Amplification and direct SRR [CY/oh R B 22 2020 1 24E 2 R 20 3042, b
sequencing of fungal ribosomal RNA genes for 0 E AR EEROR KRR, 2012: 28.
phylogenetics[M]/PCR Protocols. Elsevier, 1990: 315-322. DOL: GENG W L, ZHANG X L, HU P, et al. Biological characteristics and
10.1016/b978-0-12-372180-8.50042-1 laboratory evaluation of fungitoxicants against Pilidium lythri causing

[27] HELC A FE AP TIAIM]. JE50 R E AR R, 1994: tan-brown leaf spot of strawberry[C]//Proceedings of the Annual
76-81. Meeting of Chinese Society for Plant Pathology (2012). Beijing:
MU L Y. Research methods of chemical plant protection[M]. Beijing: China Agricultural Science and Technology Press, 2012: 28.

China Agriculture Press, 1994: 76-81. [33] (SR, WUR TR i (1 B 1 K HLxd BB 25 (19 /F DL T 42 [D].

[28] ke, 1RE, W50, % M2 BREM S REH TR ) JEBe A E gl 2, 2013.

PELOAE IR, 2006, 25(1): 78-85.
WEIJ G, XU T, PAN X H, et al. Progress of research on taxonomy of
Pestalotiopsis[J]. J Guangxi Agric Biol Sci, 2006, 25(1): 78-85.

NI X X. Study on the antifungal spectrum and the mode of action of
the novel fungicide SYP-14288 to Phytophthora capsici[D]. Beijing:
China Agricultural University, 2013.

[29] JEEWON R, LIEW E C Y, HYDE K D. Phylogenetic evaluation of [34] 227, Wi, 7 75, 5. SO T8 Mot s A A e 2 F i o
species nomenclature of Pestalotiopsis in relation to host BT MY/ P R AL a5 55 9 %, 2014: 51-57

association[J]. Fungal Divers, 2004, 17: 39-55. LAN J, CHEN X M, SI N G, et al. The lab and field efficacy of

SYP14288 against cucumber downy mildew[M]//Chemical control of

significance of morphological characters in the taxonomy of plant diseases in China: Vol. 9, 2014: 51-57.

Pestalotiopsis species[J]. Mol Phylogenetics Evol, 2003, 27(3): 372-
383.
(311 A, MR, 1R 25, 5. WA B S B Ok B T (WEHH: 2 &)

I e e L N L N e L L e N S N e e s L L N P

MR 2020 £ (RAFZEIR)

CRZAFZARY REPELNKEEI . BRI FFRAITIRAFEEEFARMT], GoRE TP EAHREARMET”
CHERSSABRAT) R E R EEREHT) R EEBREm R EART S5, MOEAE ChERHEZ L
BT rpsoiz T H A bR R E A EgR) . T E R S SCEdE R T 2 “RCCSE HERZ O AR T
(A)” Jo “HRSORE S AR AR AN SO A AR AR o SRR R 2 A AR B M RHIE TR ROR L Reae iz, B 76 I
A THUROE AR 2 2 45 0y SO RHE QIS M Sl 0 R S 458 PR, (PR 2 M IR B e (e 7 S G BAE T, 2 T Rk
I A< 24 2 WF 7 B B AR Tl 3 o

ARFIPBE 3 AMEH: LS4 THRIR SO R R FTR RIS LTRSS 7RG FT 4 SC Uk, B4
BRGHHKR. SV ESRE . AESEE. (ERAVLGITIT. S50 T &R,

AP O EE (%30, CAY « HE (Fh¥ids, ZR) MHAE “HERARBMED (FE) HiEE”
(JSTChina) % [E] b5 5 ZAT RAUMWCE: RIS Ch ERFE S| SCHR ) 45 2 5% [ Py 3 S50 i O SRR T o

CRAZZRY B A4 FFA, AT, 2EGE—IBECRT (RS 2-949) , EHNEMA 30 040, 44 6 i3t
180 7G. i/ RE I MR R T B, AT BRI R BAR TR E 1T 14 (1999~2018 O HIEHAT], AgmiEisitf b &
7, MOWERRIEI)

SEERttl ;A6 sEE X R W 76 2 2 -5 v B ROV R 2 A AR X 2 340 % CRZGAARD) Yl
B8 4m: 100193 B 1&: 010-62733003  E-mail: nyxuebao@263.net

R WA Ay ) REATE ) R F A S L)


http://dx.doi.org/10.1016/b978-0-12-372180-8.50042-1
http://dx.doi.org/10.1016/S1055-7903(03)00010-1
http://dx.doi.org/10.3969/j.issn.1008-7303.2014.05.07
http://dx.doi.org/10.3969/j.issn.1008-7303.2014.05.07
http://dx.doi.org/10.1016/b978-0-12-372180-8.50042-1
http://dx.doi.org/10.1016/S1055-7903(03)00010-1
http://dx.doi.org/10.3969/j.issn.1008-7303.2014.05.07
http://dx.doi.org/10.3969/j.issn.1008-7303.2014.05.07
http://dx.doi.org/10.1016/b978-0-12-372180-8.50042-1
http://dx.doi.org/10.1016/S1055-7903(03)00010-1
http://dx.doi.org/10.1016/b978-0-12-372180-8.50042-1
http://dx.doi.org/10.1016/S1055-7903(03)00010-1
http://dx.doi.org/10.3969/j.issn.1008-7303.2014.05.07
http://dx.doi.org/10.3969/j.issn.1008-7303.2014.05.07
http://dx.doi.org/10.3969/j.issn.1008-7303.2014.05.07
http://dx.doi.org/10.3969/j.issn.1008-7303.2014.05.07

