J. Plant Med.

B Neopestalotiopsis rosae3| # 2% 2 74

Vol. 62 No. 4, 2020 39
DOI:10.6716/JPM.202012_62(4).0005

>,
N e

T Hom E R R

BIHENFE S REBH S s E KBS 2 E RS AR

VIEE AR IR AR A
" PE44EE > Email: kingwang@chbio.com.tw

W =
TRI575 ~ B0~ BUEE) ~ EiaiE - B
FE - tHNeopestalotiopsis rosaes | =&
Pl - HHY)REE62(4): 39-48 -

20194712 H 2202042 HI# - B SR AR S K e 1 1
AR A EDREB RS EER HAGE R RO - iR
BURER - SRENNARE - 5o /KRR &
WA OGESES - BTN E FRBRMOEHIRE R OO
R SRR R T - WEEY 2 REE - W& - 4
(L& > EITEFEPE TP REEEE - WETT R - HAME
E I iEinternal transcribed spacer ~ [ -tubulinZE A Ftranscription
elongation factork:(N 7 FFFHETT 3 F#E « W45 A5
RN E 2R R E FyNeopestalotiopsis rosae » FHE G EHRE
TE R EEENR - MEREHIRE FyNeopestalotiopsis sp. ©
Neopestalotiopsis T B ~ PHIE B B0 78 S5 2 5 4% e 4 v e
PEEER - BT GRS MEGEEERE G
F o RIFEE T R [E S TERV BN, rosae RO FE SRR IR
B MERIRE = (E SR A DRSS R BN > 45
R R B et - BhE AR - BE AN SR bR
SafE o N. rosael*10" conidia/mIE RS HI AT Je & KIS - 1M
SRR EEE10° K 10° conidia/mIBFEERE T » WK 5 R
AT EA L TE Y B (HE BRI & £ 10° conidia/mlF »
SRR R AR R e R BT SR R B
B B - BRRIR S AT K Ry i e - SR E e
CERBURPIEE R PEEAE R B - TR R R R R
A ZakEs - BREGEEES K > TTEEREEKN. rosaelfia
A A B B AR IR o — 20 DU BRI EE A E .
rosae &R E RV - S RBIR2S REE L AR ~ 25.9%5 5%
FIZKEFLA ~ T5g/LARE FEFLA ~ 39.5% %k &5 Fe AR ~ 80% £+
il T AR R T R 62.5 % FE 5 IR B /K 43 B KL A R R
THI R > HIHIZRIG H[ 0% LA > (£62.5%F 8K &K 57
BURDEITE M P R B A R SR M (1 A B I s P06 -

+

HE~El -
BTN & AL

O
St

BESHEE © EETEDLRE © Neopestalotiopsis rosae

® 5

RIBTTEE R T B G RARE | 0T e AR ER I 4T
BERERAREE LS00 A H » Hp i b R AL L
EU FEEESE AT KNEE - YEAEEEENE
Lt ME 5 REZERNST L - RS - EEE
BRERPUER T - BKHERIDNASE 2 0 &
KELEERPRME - HAIUSME ~ UK - BIRERICERR
O MEBHALEY AFE - HEABLEFEE KS8NT-21
RAGE (KHERIHIGE) XM REBHORRHE > 7
HRRAIKEN S » NREZRM N FEEBFEER
BOLRED BREE - QEREELE S wNEENHEA RIER
(FH Colletotrichum gloeosporioides species complex 5[#2) » 1F
HRHAEZEARER H5H (H Sphaerotheca macularis f. sp.
Fragariae 5[#8) > FIIKEUHR (B Botrytis cinerea Pers. 5[#E) %
B HAPDURIERRET > RERGELL - EE - BRI
A EsEEERL W R EE LB ARG TG E Z R
o,

20194F12 5 20202 A ] » A SERA ARH AN B [E I
EMERATRESHESER HA GO R FEEEHRT > 8
F L@ e st ORI - RE 25 AN AR
@ BERAEKR  BREAOCEGES - KEEER
W E S RSB R B EERRRm AHEL - MEER
JE3 IR iz AT ER BRI 68 T 85 B i Pestalotiopsis eugeniae Thuem5 |2
ifi 2" o 1122 E 75 5 I 5 B 1 d3 %4 BsNeopestalotiopsis
WG U B 2 I8 F [ FA Ry DERL - 1210
PEBEEIE K T BECR AR o Neopestalotiopsis spp AT
THENER R - fE - FEEY - BIEY - IO K
PR 95 B R A R S o R B (leaf blight) ~ SRS (fruit
rot) ~ & (crown rot) &IRJE (root rot) & -

samarangensis ’



40 J. Plant Med.

AWIFEA T () MR ISR B R RS 2R E
T - () A ESEEE 2 BORTE - (2) SERERR R E
F RN R o FE R AV EE R AR 20 SR - (1Y) e
AL BEA -

MEHERTT A

—  RERWE RS R

20194212 H 2202042 A Rl - 17 B ZE AR B0 S5 [ B GE
R EETE R FW 0K - REEACIIREE - FRF
B GES ERER G EZ R R Y - YRR ROK
SRR R A R R AR - BEREER R EELT5%H
TEFRAUE TR - DOREE RS TR (R DA3x3 mmA /Ny
FECGRAECT - BER2%/KEHERER: (water agar, WA) PR -
228 ‘CHRERAEFE (Chih Chin, Taiwan) HEF P E=KEBE
ESE A EIEASEE L (potato dextrose agar, PDA) “PAR » £F
HETEPRECE T T A L DU R SR A - EEER
Sy R R B OIS R SL - E B R E i R IR B S R WE -

T EEREE RS

TP R SL K WFES Z FAPDARS B RL PR > 1428 “CIA
Ao RAERE PGSR > BIRHEERPE > TREEER
% > DEEZKIET » MR TEKHA AR > IGB0E
THIER ~ EZ RN -

= - BERERER

T IR E SLAIWRES B A PDARS B L » A28 CHRURAE RS
R EPESR » (FHEMBIRE AL T » DUEAE (miracloth,
Merk) ZEBRi%% S DA /K i 2 R B T2 % 55107 conidia/
ml > DIMERERTEEE (FKMLE) EH - REREZRE
BUSIG 1% > 5 BB IHE SL R WE » DLSE sl 2 A I
(Koch's postulates) » A4 RZEEEETE R PUESZ R EHH 2
1B -

s RRE S FHEE

R R ESLAIWFRS B HPDARS Z AL > 1428 CHEAE
RRABREPEEIR  DIEEMES IS ES%ZE L. 5m]
e LT 0 A ER DO & %2 HUER B (Oscillating
Mill MM400, Germany)#E1T 40 HIBEBE - 6 DA 2% S AL %
fits %< B s 7240 (Qiagen DNeasy® Mini Plant Kit, Germany)
MATDNAZEE o # % 0L DN A #: 175 & B 5 85 < JE

(Polymerase chain reaction, PCR) » #4ifEinternal transcribed

spacer (ITS) rDNAF B - B 5] T2 HParide™ 1TS-5
{EMEEL By (5'-GGGAAGTAAAAGGTCGTAAC-3") K ITS-4 (5'-
TCCTCCGCTTATTGATATGC-3") « PCREZJEAI & %1 ul 10
uM5 [F¥f ~ 25 ul KAPA HiFi HotStart ReadyMix PCR Kit ~ 100
ng DNAREM » MK ELEEEFES0 ul o ITSHIE IR B LL95 C
[ HE3 388 - 2 1% ETT95 C 30%b » 56 C 30 0 72 C 508
FEOSEMEER - Hef&AT2 'C 33858 B E - 340 B -tubulin 7
%2 51 F# HBT2FRd (5'-GTBCACCTYCARACCGGYCARTG-3")
FIBT4Rd (5'-CCRGAYTGRCCRAARACR AAGTTGTC-3) *¥ >
PR R Ry S DA95 C S35 88 » 212 #E1T95 C 30 £ » 58
C 30 » 72 °C SOFD - HL2S{EAEER - Hf& A2 C 37 #E5ERK
FZJE - BA1E transcription elongation factor (TEF)5 |- ¥ &EF1-
526F (5'-GTCGTYGTYATYGGHCAYGT-3') &EFI-1567R (5'-
ACHGTRCCRATA CCACCRATCTT-3)"" Him (i Ry 5 LA95 C
S35y 8% » 2 & #ETT95 °C 30 #b - 54 °C 300 » 72 °C 508 -
25(E (G - FefgDAT2 °C 35 5E U IE -

PCR¥E W Y Ze 5T R & B M AR MR B 1) A R A B AT
¥ilis FEH 7 » BLCodenCode Aligner4miige51) » I 1 m A1
[ E Frés Rl sk & P51 (Contig)  fFEAHBEEMEGA X (hRAS
10.1.1) » JBFITS ~ B -tubulinFITEF{E FIHEF 1% - DA [E] & B
& o FHEFEEEPAUP (544.0) @ » LUMBEEE (Neighbor-joining
tree) EEREEIEM > HEMES# B Kimura 2-parameter model » 4N
&5 N. natalensis 1 N. steyaertii » {2 ¢ HL H AkinsanmiZ
W'\ Bezerra % - Freitas®"? ~ HydeZ"Y ~ Jayawardena!"™® ~
JiangZE™ ~ KumarZ"® ~ Ma%"® ~ Maharachchikumbura "
Y« Norphanphoun & * fITibprommaZs® » Z§5 74 B 4= Pk il
EaHdry (National Center for Biotechnology Information, NCBI)
44uh (http://www.ncbi.nlm.nih.gov/) 2 GenBank &} o

7~ EESERRMAIR

Ry TR [E] i 2 BB R B SL R WF 2 B M - i
JRESLAIWFRS B IAPDARFE AL - 7228 “CIRR 4 RAG BT i
TR (FHAEB B KT » DUET (miracloth, Merk) 2
BREAS% » 6 DB KR B9 U210 - 107~ 10° conidia/
ml > DAGRE R AR BE (G T8 7T 8 - B SL A WFEERE Y
EE - EAFKIVER RRE L W HERBES R
WinFOLIA 2014 (Regent Instruments Inc., Canada) 515/ M
7 o

/N Bﬁlﬁﬁﬁﬂﬁ'ﬂﬁé

T IR B SLEFE YO A 7 PDASAR ZE Rm > LANAES mmz
BT FLes U 8 B S N 2 4% oy pIIRCE IR & A R EE 7 5
BHINE - WIRMARE NN S REZPDAR - FEZER R
4EME - BENERFREZ  FHRERERERR OK) &



RS RN E S AR - WL T AAXGHEAERINGIE
HIHIR (%)=[1 — (REREHE S B HIRAHEE B )]x100
RIBEYREEM AN EEES - EHEHEHAER YK

HIEK A G Neopestalotiopsis spp. 2 BERE - HIEk EE7 55 Hl Fy

25.9% 155 FIZKEEALT (folicur, AEFEH) FifE1,5006% ~ 75 ¢f

L {8 EEFLA (epoxiconazole, /& IR #ikE1,000£% ~ 250 g/

L 52 ALH (difenoconazole, A FY) Fif#3,0004% ~ 40%7#

e AR M (myclobutanil, HE) FHFE12,0004% ~ 25% 57

FILAL (prochloraz, TER(LER) #iE3,0006% ~ 23% e FGBUKE

il (azoxystrobin, HERHZ) #ifE2,0004% ~ 500 o/ L= 8K &R

(trifloxystrobin, #515-58) #FE5,0000% ~ 38% %5 UK sy Bttt

7l (pyraclostrobin + boscalid, &EEHIFR) FEFEL5000% ~ 62.5%

wiv B IRE K BRI (cyprodinil + fludioxonil, &85

1b) #FELS006% ~ 80% wiv $6k /5 nlE M (mancozeb, H

FEREE GRS MEGRLR MEE4006F - 40% w/v NS

R K IEH (chlorothalonil, 2 & ) 7% 1,000/%H139.5% 5

fg7K BT (fluazinam, &7E7 ) Fif#1,5006% o

fE R

—  RIREE R B

SO0 2 PR RN TE A LG L 2 R (Bt (18—
A-C) > REAEFRSBIVHE - GFERE - GONEEKR
ik RIAATRE R O CE S EL (B —D-F) - EZEREHER
BB TRETE & @g R U EYAORIR - 1% Bp e s i oK 2 8
@ WIPRAR EIGIRNEL - R TS (E—G-H) -

Bl — ~ R ESLIF A i R B WRE B AR 0 (A-C) BETER
N. rosaei& R BIAT a0 2R EREE > JRE L 2 LEARED)
wW®th ~ (B) BREFE) G1E 0 (G) Neopestalotiopsis sp.iEERE R
REEAZIR - (H) HERE R R

Fig. 1. Symptoms of SL pathogen on strawberry and the symptoms of WF
pathogen on wax apple. SL pathogen causes the red brown to dark
brown leaf spot (A-C), and brown (D), purple (E), and bleaching (F)
symptoms on fruits. Neopestalotiopsis sp. isolate WF causes purple
water-soak symptoms (G). The symptom in late stage on wax apple
(H).
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Fig. 2. Morphology of SL and WF pathogens. Front and back sight of colony
on PDA. (A) SL pathogen on PDA, (B) WF pathogen on PDA. (C-D)
Conidia of SL pathogen, (E-F) Conidia of WF pathogen. Scale Bar :
20 um
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Fig. 3. SL and WF pathogens were inoculated on the fruits and leaves

of strawberry and fruits of wax apple. After inoculated with WF
pathogen, black-brown symptom on the strawberry leaf (A) and purple
water-soaked symptom on wax apple fruit were observed at 4 days
post inoculation (dpi) (B). Water-soaked symptom on the strawberry
fruits were observed at 6 dpi (C). After inoculated with SL pathogen,
black-brown symptom on the strawberry leaf (D) and purple water-
soaked symptom on wax apple fruit were observed at 4 dpi (E), while
brown lesion with white mycelia was observed on the strawberry fruit
at 6 dpi (F).
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A ! N. rosae (CBS101057)
N. javaensis (CBS 257.31)
N. mesopotamica(CBS 299.74)
N. cubana (CBS600.96)
N. saprophytica(MFLUCC12-0282)
N. dendrobii (MFLUCC 14-0106)
N. foedans (CGMCC3.9202)
WF isolate

85
100| N- sonneratae (MFLUCC 17-1745)

N. thailandica (MFLUCC 17-1730)
63 N. acrostichi(MFLUCC 17 1754)
N. protearum (CBS114178)
67 [ N. alpapicalis (MFLUCC 17-2545)

N. phangngaensis
65— N. samarangensis (CBS 115451) (MFLUCC 18-0119)
W, N. aotearoa(CBS 367.54)
<‘~ N. piceana (CBS 394.48)
L N. petila (MFLUCC 17-1737)
— N. brachiata (MFLUCC 17-1555)
N. rhizophorae (MFLUCC 17-1551)
N. rosicola(CFCC51993)
N. ellipsospora(MFLUCC12-0283)
N. clavispora(MFLUCC12-0280)
N. formicarum (CBS 115.83)
— N. surinamensis (CBS 450.74)
—— N. eucalypticola (CBS 264.37)
741 N. hadrolaeliae (EHJ7h)
N. honoluluana (CBS 111535)
N. zimbabwana (CBS 111495)

52

72

N. magna
N. asiatica (MFLUCC12-0286) (MFLUCC 12-652)

95 N. chrysea (MFLUCC12-0261)

L N. umbrinospora (MFLUCC12-0285)
N. macadamiae (BRIP 63737c)
62 N. brasiliensis (COAD 2166)
100 N. egyptiaca(COAD 2167)
N. australis (CBS 114159)
N. musae (MFLUCC 15-0776)

85

N. vitis (MFLUCC 17-1126)

N. natalensis (CBS 138.41)

N. steyaertii (IMI 192475)
0.005 substitutions/site
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HEITIEABIE T > YNEE FsNeopestalotiopsis natalensis Bl Neopestalotiopsis steyaertii Fi & © B RAR TR TETR T »

Fig. 4. Neighbor joining (NJ) tree obtained from the combined DNA sequence data of ITS, /3 -tubulin and TEF genes. NJ bootstrap values = 50% were given
at the nodes. Forty species of genus Neopestalotiopsis from GenBank were used in this consensus phylograms. Neopestalotiopsis natalensis and
Neopestalotiopsis steyaertii were used as outgroups for rooting the tree. Strain names were indicated in the round brackets.
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Fig. 5. Foliar symptoms on d1fferent varieties of strawberry after inoculation,
top leaf was inoculated with sterile water, while on the right leaf
was inoculated with SL isolate, and left leaf was inoculated with WF
isolate. Inoculated with 10" conidia/ml at 8 days post inoculation
(dpi). (A) 'Taoyuan No. 1', (B) '"Tokun', (C) 'Aroma’. Inoculated
with 10° conidia/ml at 11 dpi. (D) 'Taoyuan No. 1', (E) 'Tokun', (F)
'Aroma’. Inoculated with 10° conidia/ml at 11 dpi. (G) 'Taoyuan No.
1', (H) '"Tokun', (I) 'Aroma’. Fruits symptom on different varieties of
strawberry after inoculated with SL isolate (3x10° conidia/ml) at 6 dpi
(J) "Taoyuan No. 1', (K) '"Tokun', (L) 'Aroma’.
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TABLE 1. Growth inhibition rate of the fungicides against the SL pathogen

Fungicide Dilution Rate  Inhibition Rate (%)
25% Prochloraz EC 3,000 98.8
75 g/L Epoxiconazole EC 1,000 97.5
25.9% Folicur EW 1,500 97.3
80% Mancozeb WP 4,000 95.3
39.5% Fluazinam SC 1,500 94.0
62.5% Cyprodinil + Fludioxonil WG 1,500 90.7
250 g/L Difenoconazole EC 3,000 70.3
40% Chlorothalonil SC 1,000 64.7
38% Pyraclostrobin + Boscalid WG 1,500 56.7
23% Azoxystrobin SC 2,000 40.0
40% Myclobutanil WP 12,000 35.3
500 g/L Trifloxystrobin SC 5,000 22.7
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During Dec. 2019 to Feb. 2020, the leaves of strawberry
with red brown to dark brown lesions, the symptom looked like
anthracnose. The fruits of strawberry with purple, brown, white
and water-soaked symptoms, at later stage, it will appear white
mycelium. The infected leaves and fruits of strawberry were
collected from Dahu strawberry farm, Miaoli county, and the
green house in CH Biotech R & D Co., Nantou city, LTD. At the
same time, the fruits of wax apple with purple and water-soaked
symptoms were collected from Linbian township, Pingtung county.
The pathogens of leaves and fruits of strawberry and wax apple
were isolated, purified and colonized to observe the spores, and
inoculation. The pathogens of strawberry (SL) and wax apple (WF)
were identified as Neopestalotiopsis rosae and Neopestalotiopsis
sp., respectively, based on the combined sequences of internal
transcribed spacer, /3-tubulin and transcription elongation factor.
Neopestalotiopsis were reported infecting the strawberry leaf, fruit,
crown and root in China, Spanish and Brazil, however N. rosae was
identified in Taiwan for the first time. In this study, N. rosae and the
pathogen of wax apple fruit rot were inoculated on detached leaves
of three different strawberry varieties. The result showed 'Aroma’
was susceptible, '"Tokun' was moderate resistant, and '"Taoyuan
No.1" was resistant. N. rosae. could infect the leaf of 'Aroma’ by
inoculated the concentration of 10" conidia/ml. The pathogen of wax
apple fruit rot could not infect three different strawberry varieties
with the concentration of 10* and 10° conidia/ml. If the inoculated
concentration increased to 10°onidia/ml, the pathogen of wax apple
could infect three different strawberry varieties. It showed that
pathogen of wax apple could not infect the leaf of strawberry easily,
and 'Aroma’ 1s the most susceptible variety. The farmers change the
cultivated varieties into 'aroma’. It may cause N. rosae. damaged

more intense. Moreover, growth inhibition rate of fungicides were



tested. The result showed that 25% prochloraz EC, 25.9% folicur
EW, 75 g/L epoxiconazole EC, 39.5% fluazinam SC, 80% mancozeb
WP, and 62.5% cyprodinil + fludioxonil WG had better suppression
effect, and the growth inhibition rate could reach up to 90%. Only
62.5% cyprodinil + fludioxonil WG was recommended to control the

strawberry Botrytis disease in Plant Protection Information System.

Keywords: strawberry leaf spot, Neopestalotiopsis rosae
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