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Abstract: This study aimed to identify the pathogen which causes Areca catechu Linnaeus leaf spot and study its bio-
logical characteristics. The pathogen was isolated and purified from disease samples by the tissue isolation method, and
the pathogenicity of the strain was tested. Combined with morphological characteristics and multi gene (ITSTUB-TEF)
joint analysis, a phylogenetic tree was constructed to identify the pathogen, and to study its biological characteristics
under different culture conditions. Leaf spot of A. catechu was caused by Neopestalotiopsis sonneratae. The hyphal
growed the fastest on CA medium and the aerial hyphal was the most developed on MEA medium. The optimum tem-
perature for both hyphal growth and spore germination was 28 ‘C. 24 h illumination was most favorable for the hyphal
growth. Hyphal growed the best at pH 5, and the optimum pH for spore germination was 6. The study would provide a
theoretical basis for the control of the leaf spot on A. catechu.
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Colletotrichum gloeosporioides, C. cordylinicola.
C. fructicola. C. siamense, C. tropicale, C. arecicola
1 C. karstii 51#2 R A%, H Capnodium sp. .
Meliola camelliae #1 Acroconidiella arecae 5|2 1Y
ARG . B Phomopsis palmicola f. arecae.
Macrophoma sp.. Phyllostica aecae. Pestalotia
palmarum . Diaporthe limonicola 1 Curvularia
pseudobrachyspora 7| & i - B 5 B .
Corynespora elaeidicola il Cercospora arecacearum
S BEEP, | Cuignardia arecae 52 4 K KE
5%, Cephaleuros virescens 7 | i i) i B!
1 Xanthomonas campestris pv. arecae 5| (1 2l £
PE 455", 1 Burkholderia andropogonis 5|t
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KRR RNRIGIERBFIE S (109°45'67.02"N,
19°60'77.54"E ) R4 HA AR, IEXT
AEEAR 2 9 AEL AR (R E R R4 T 1 3 AT

1.12 &K #A DNA fhaE itk H &
( OMEGA BIO-TEK ), DNA A B[l & .
Taq fiff . DNA Marker ALEMSIHM (£ 1), S8
CRUGHTZE ) A ORI R B se i F R ) 19
il A5 06 T T A o O . Th AR A A B BUIR 1 9%
(PDA )., BB (PSA), ZHFR
B (MEA), W% MIRE IR (CA ). %
REE 3 (Czapek ), REHIIEREFRIE (SGA ),
TR FRE (CMA) FUKBER FRE (WA ) 8
FhEEFRIE (R 2),
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Tab. 1 Primers used in this study
Bl y8 pE
B 519 SR (537
Gene Annealing Primer Primer sequence (5'-3")
temperature/'C q
ITS 58 ITS1 TCCGTAGGTGAACC
TGCGG
1TS4 TCCTCCGCTTATTGA
TATGC
TUB 61 pt2a GGTAACCAAATCGG
TGCTGCTTTC
pt2b ACCCTCAGTGTAGT
GACCCTTGGC
TEF 58 EF-1F (728) CATCGAGAAGTTCG
AGAAGG
EF-1R (986) TACTTGAAGGAACC
CTTACC
Fz2 EFERA
Tab. 2 Medium formula
B33 Medium fit 77 Formula
R BRI R R R R 200 g, HIAIHE 20 g, B
(PDA) g 15 g, 7&M7K 1000 mL

D IR IUIR T IR (PSA) B Eh 4438 200 g, BEHE 20 g, il
15g, ZMK 1000 mL

AR E IR (MEA)
W% PEIEH IR (CA)

FIEIRE 48 g, ZEI/K 1000 mL
HrifEIE b 200 g, TR 20 g, Z80W
7K 1000 mL

THIREN 3 g, BRIRA M 1 g, BilR
B05g, #Ik#05g,

BRIER AR 0.01 g, HEHE30 g, BfR
20 g, ZEIM7K 1000 mL

K&t 100 mL, BE 15 g, 281K

G SR ((Czapek )

KEHNEEFEHE (SGA)

1000 mL
TAMEFRE (CMA) TKH 300 g, BRE 20 g, ZEMEK
1000 mL

IKBEHRHEEFRIE (WA) Bl 2 g, 751K 100 mL

12 Ak

1.2.1 B9 s 5si RUHLDE LR
LR F AR AT T AR 2> B8 o RO HoA i
RUSE R Kt R vk T, T fisg A Ad 5 L
5mm x5 mm LI, e 75%E R TEEE 30 s,
FEH 2% NaClO 4% 1 min, 5 HICHE K ik
30s (A 3 &), BT, BT PDA ¥ig¥k I,
28 CHIREEFE , REmVE L) , il f5 T BI0P W,
PRBCA AR Al L B AR, 4lifb ) B RS A PDA
R, T 4 CIHRIE, &1,

1.2.2  sumdm e F IS A E 545 Fn o1 e
fa FRAE AR e R4 T EOR I E . > B B R TE PDA
Rigedk 128 C. 24 h MY IR 7d 5, WHEHREN
5 mm Y B Y2 R R G AR R L LB RN
5 mm 1) JC PR BN B S X B, 2R B 5 K i K
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WAL, PR SR 7d, BAEH 3 A, 3 IRER
WEETF L ARG, e e, BN &
TR AT R BRr B el A g i
123 RRBMBAFELT WGaifb)En ks
F| PDA Rigidk [, T 28 CHigE 7d, MBI HHE
KINEAS ., B, K/ANRSER L RBTRE . 1§
HIE AL, R N LS A i AR AR AE
SR A F K T8 . AR E . &1
3B A MR B L T R 24 14 i LA R T iy A
22 RSB R 22 K
124 RERA>TEMFERZ KirEsaifkiE
FRE T 28 C. 24 h JEMEEE IR 7 d, BIUAAHZ
100 mg, #%MREHFEH L] DNA P il &
( OMEGA BIO-TEK ) Ui #2 Mk DNA, ik
Bl G (% 1) #HT PCR §738, FH 1%
PEWHEE I FL UK R I 35 7=, TP & alifh e 24T
AT AR TR (R ) O RS W) 52 s e,
4 B 45 77 51 E NCBI I3 5040 % h 1647 BLAST Lt
X, A FHE GenBank, % GenBank HiE
I8 A HABAR O BT 51, DL ITSTUB-TEF Jiit
J¥Hl SequenceMatrix F&J¥X ¥ 1T BPHE,
JfiE st MEGAT7.0 #{45% H Maximum likelihood
: L) Neopestalotiopsis clavispora BRIP 70210 /K
SMEE, WHERZLEBW,
125 AdFarrsdr (1) HFRENHZAER
FISEIR o B ELAR N S mm BB UFHERD T L id 8 Fhs
FRITA b, T 28 CRIFRAA P RRE R %, 4L
3 RER S dJE R 28 SOkl 75 EAR
(2 )L X B 22 A= K RNy AR 4 78 & R
O 22K, BEZHN 5 mm BEDHER T PDA
AR b, A E T 10,0 15, 20, 25, 28, 30, 32,
35 CHi AP R HE3, B 3 IRER ., 5d
Je R A8 ORI A YR AR . @4 A AT
%o KRB, KB EmTHsakE N 1x10°
AS/mL BB IF W, T T IR A PDA 5548

WA F, ARIET 10, 15, 20, 25, 28, 30, 32,
35 CHiFRAE, (RIBERE IR, BAAb 3 3 IREH .
7 h JEERIF A kR

(3) pH WFBE 22 1 K23 A 4018 K OS2
OH 224K . F 1 mol/L HC1 Al 1 mol/L NaOH %
WHEC pH M 2, 3. 4,5, 6, 7. 8,9, 10, 11
) PDA RiF3E, K EHAEHR 5 mm HEPHER T
PDA i3RI PAR b, F 28 CHmEEFF, ®4b
PR3 WH L 5 dJF R 528 O E v BHAR
@73t 40171 % o JH 1 mol/L HC1 #1 1 mol/L NaOH
VRIWOHES pH 2. 3. 4. 5. 6. 7. 8.9, 10,
11 %) PDA 352, Rdtl B 7 80 T IR A M ar
pH 1) PDA EiFR B33 |, BT 28 CHFRAH
MR RR R IR, ANALEE 3 REE L 7 h R BRI
THEI W &%

(4) EHEXT R 22 B Ko B AR R 5 mm
M DFEF T PDA 538504, 40E T 24 h
JEHR 12 h JEREASEE A 24 h B 3 G E Y
28 CHEERT AN, Kigk 5 d, RATFERE
W75 5, A H 3 REE
1.3 HEsE

fifi F SPSS 1 Excel ZK 45 Mr it B , 15
Adobe Photoshop CS6 #{4-4b HFAHE AT E F o

2 HER55H
2.1 HiEER

2021 4F 3 H, 766 A8 T AR AR A AT S
RIAEMP B AR , 120 F & AR Ao
RO, 0 R A A /N B, e BT R
TESCAFNTE , SRR AT MIFG , PREEIR B (0 2
(B 1A); K, /N BERS 2 HOR W it
Py R, REh B, hZRE eIt a
F P (E 1B, | 1C); J5 P Ht b gy is 4,
HE#AERZREANS, BIGERTE, T
g (K 1D), R&SEM AT, #5E,

A: RIEPI; B. C: KW D KWEM.
A: Early stage of the disease; B, C: Middle stage of the disease; D: Later stage of the disease.
B 1 AR HERS R H E AR

Fig. 1 Field symptoms of leaf spot disease on A. catechu
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PR E Y PN PN N Y 7L
R LY 10 £ H LT B i A=A R A b
Syt 3 PRI L R AR, S alifb 515 2] Rk
HNDZAC-1. HNDZAC-2 il HNDZAC-3,

SR FE 3 R TG A5 2 R0 7 003X 3 R TR PR 43
S P I A A B A A AR O R b o A 4 b
HNDZAC-1 BRI R 3 dJE, A= R IFiG &
o, RIS OL S BRI BT, S i AR

FrZ W Y R s dE, mEET g,
NG EEIFTAECREE; 7d)5, KW AT
AR SRS R T e, 5 EPRER AR R CJE 24,
K 2B ), KIRFH 100%., JCAHER R IR ZH 1
A& (K 2C, K 2D ). MIEBEAL R 42 2lifl
() A AR 5 B AR R T T S RRIEAR R, 455 & AT
FCyEI . iR HNDZAC-2 #1 HNDZAC-3 &tk
B ¥R R o 25 SR R BT bR HNDZAC-1 24
R P BXE 9 11%) 500 1 o

A BGGHEERR, MRIET; B gAY, MOTITE; Co TR D RIGHER IR,

A: Sting inoculation, front of leaves; B: Sting inoculation, back of leaves; C: Unwounded inoculation; D: CK of sting inoculation.
B 2 FRER BT E B BRI E
Fig. 2 Pathogenicity of leaf spot pathogen on A. catechu

23 MEEHNESENR
HHRTE PDA 53508 R 7 d RIS 4,

NGRS, HIKHA 8.5~8.7cm ( X=8.6 cm ),
BRI R 22 %%, SUAEW 22Kk GE, IR A
w A ERTOR, HEEEIIRFELOFE (K 3A ),
30 dJ57E PDA 537 5 I BRI o3 A= 6l 7 3k = A 1
P22 2R s TR R E R R SR,
P R NSRS AE (18 3B, K 3C ). ZrA i TR
R R = an i, g s, S, BEH,
[ {3 72 22 (K 3D, 3E). M EMT 4 5
B, ArBaAb4idE , IZ5EEIE , HaT, 18.3~28.6 umx
5.1~7.6 pm ( X=23.1 um=6.4 pm ); HEFB40 M3 [
MR s =M, BEW, O, K 2.5~6.1 um
( X=3.6 um); HE 3 MHOAHRREE, K 12.1~
17.8 ym ( X=14.4 um), RIEIE, PR L BE B 4,
BT, B LA AR R A, K
3.0~5.7 um ( X=4.3 um); 2 =MPHERE, K
3.8~5.0 um ( X=4.4 pum); UKL G, K
3.6~5.4 um ( X=4.5 um ); TivmZnd o EE, 4l
=, BEEMIEH, K 3.9~5.2 um( X=4.4 um );
A 2~3 WE R B2, MTmE L4, A~
A%, 15.9~29.2 pm ( X=22.8 pm); E. 1 ARIEH
Mimez, A, 224k, Aok, K 2.4~7.0 pm
( X=4.6 um )( & 3F~&] 31 ), R _ERFEAEHE,
R0 25 0 Vi 15 | AR A I SRE95 114055 T D T 0L 2 2

EfflJE ( Neopestalotiopsis sp. ).
24 FEEMSFEE
$ U 5 HNDZAC-1 19 DNA, #4T PCR

P14 R 1TS, TUB FIl TEF B3R ¥4, 248 PCR
SR FH 1 % Bt i W 5 15 F Dk G I 4 34 ™=y , 20
¥ a5 B R B 430 R 527, 453, 275 bp WU
51 (Kl 4) ( GenBank 5% 73 5l oh ON323485 .
ON323486 . ON323487 ). ¥ 15 #| iy Jv 5] 1
GenBank HHEATHEXT, FEXT 3 AN P BEEH
REAGEEW. Z5RER: FHE HNDZAC-1 5
N. sonneratae MFLUCC 17-1745 %&h— 4k 4
X, HELFPRN 98% (K 5). Wik, MITES
FUREMBRERE N, K5 R AR B 1%
JE X E A N. sonneratae,

25 FEEEVZFHFNE
251 BAANBERARALAKG YA JHE
FTE 8 PRI EE IR 3L R vk ¥ A, 34
Z#5% . fF PDA . PSA Fll MEA =FhE5 553 F i1y
S22 Kk ik, CA I Czapek 153535 BB
2255 % ik, SGA Hl CMA B35 5 IS B 24 A
Kk, 75 WA K323 LS AEE WA KIE; WK
JRRTE 8 R FR Ak B FR 5 d B¥osr A 1 A
(I 6), W2AE CA R g% DA K E e, H
& PDA 5550k, AE K181 & Czapek H5 572
(7 )
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A: PDA FR#IELA (7d); B: PDA LWL (30d); C: PDA LMy A:fiFiE; D: /A EfF4; E: i,
F~1: /4 4F. Bars=10 um,
A: Colonies on PDA (7 d); B: Colonies on PDA (30 d); C: Conidiomata on PDA; D: Conidiophores; E: Conidiogenous cells;
F-1: Conidia. Bars=10 pm.
3 R BEFRIRE HNDZAC-1 BT A4S AE
Fig. 3 Morphological characteristics of leaf spot pathogen HNDZAC-1 on A. catechu
252 BEMEHZAKRFRSARTHELYGI A
IR B TE 227 10~35 C TR HfeA K, HEE R
10~28 ‘CHF, T 22 A K o 4 B ik B2 o5 T 3 K
Hrp, 78 28 CHIEAKHEE R, HK aRiA
6.49 cm, YR Ky 28~35 CIF, BEYEE M1 N E
AR BB kg (&1 8 ),
s I TR A 2B R W R R OE EOIR E D 20~
32°C; fE 10~28 CHEMIN, 40410 T % R b
JET T s YIRSy 28 CHY, 43 ARl T A&
M: DL2000 DNA marker; A: ITS; B: TUB2; C: TEF. 2 BB . . _ o S y:
4 31T, TUB2 ¥ TEF XIFRE PCR sk Toeris WA 97%; fE 28-35 CHEIAN, JrEA
Fig. 4 Tested pathogen with ITS TUB2, and TEF T R AR BE IR B T = MR IR T 35 CHY,
primers amplified by PCR ﬁi@%KﬁEﬁﬁk (A 8 )O
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Neopestalotiopsis ellipsospora CBS 115113
N. samarangensis CBS 115451

N. piceana CBS 394.48
N. aotearoa CBS 367.54
N. phangngaensis MFLUCC 18-0119
g; HNDZAC-1
N. sonneratae MFLUCC 17-1745
78| . N. protearum CBS 114178
80L_N. rhododendri GUCC 21505
N. saprophytica GD22-1
-|:N. hydeana MFLUCC-20-0130
N. eucalypticola CBS 264.37
iLN hadrolaeliae EHJ6a
99L N. honoluluana CBS 114495
N. australis CBS 114159
N. zakeelii BRIP 72282a
N. cubana CBS 600.96

53

90

‘ N. formicarum CBS 362.72

N. clavispora BRIP 70210

B 5 ETFITSTUB-TEF F3IRIE HNDZAC-1 S EEFIRGLEH
Fig. 5 Multigene sequence phylogenetic tree of strain HNDZAC-1 based on ITS-TUB-TEF sequences

A

PDA; B: PSA; C: MEA; D: CA; E: Czapek; F: SGA; G: CMA; H: WA, ZoA7 43 2 B 74 10 1F T AU T E 25

A: PDA; B: PSA; C: MEA; D: CA; E: Czapek F: SGA; G: CMA; H: WA. On the left and right is the front and back forms of the colony, respectlvely
E 6 Bk HNDZAC-1 EREHEFE EHERES
Fig. 6 Growth characteristics of strain HNDZAC-1 on different media
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PDA PSA MEA CA Czapek SGA CMA WA
#EFEHEE Medium
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Different lowercase letters mean significant difference (P<0.05).
B 7 AEZEFEIEK HNDZAC-1 £KHF M
Fig. 7 Effects of different media on growth of strain

HNDZAC-1
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2 4r - WL 140 HE
S 2 - MTHER 120 " g
i o]
0 e &
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i& & Temperature/°C

ARG FRER /R 27 B (P<0.05),
Different lowercase letters mean significant difference (P<0.05).
B8 ARERBEXEMK HNDZAC-1 HLEK
F0 70 F Y 2% K9 22

Fig. 8 Effect of different temperature on growth and spore
germination of strain HNDZAC-1
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253 pH A ZLAKFSAEFTHAN "
TE pH Ay 3~10 W SR TR B8 22 ] A G, 2208 H
K pH Ny 5~8, HA pH FHEZAERKERLEH
Z5, M pH kS B, WVEAERKEERR, HE
ik 7.14 cm, pH A 11 B, BEEIEAERK (B 9).
DAL b Al R M A A 1 TS B i R R AR

I HTAE pH N 3~11 BfYJREH & . 4 pH
<2 W}, - ARiEdik; pH A 2~6 i}, Bl pH
(3G KA B & W = 5 pH ol 6 1, 231
TR RIBFIRAK, ik 99%; pH K 6~11 i,
BEE pH Y KALF i A B WAL (18 9 ), 4
B IRE 2 PSS ST A .

= REERE - TEER

10 - ab_ & b - 100
. 91 . . 490 &
g 8l d {80 8
T 7L e a ab ab _70%8
Mg I 8
me 6f b ab ¢ 460 4.8
g S M ¢ 150 |8
"W 4t 440 M E
g 3t \\ {30 g
S 2k 2420 )
© J10 &
Oh | | L L L L I I 0 2]
2 3 4 5 6 7 8 9 10 11
pH

ARVNEFRERR 25 B3 (P<0.05 ),

Different lowercase letters mean significant difference (P<0.05).
9 A[E pH 3 E# HNDZAC-1 E £ 4K F
F# K B R0
Fig. 9 Effects of different pH on growth and spore germi-
nation of strain HNDZAC-1

254 RBARREAZAEKGHA TE24h00
MR T oA v AR KO B e P, V& HAR N 7.20 cm;
JEHEAE IR Z, TS AR N 6.86 cm; 24 h BREEA
TP REEAERKEE RS, W% EAN 6.51 cm (&
10), HILATUL, SERAR TR 2ZMEL,

e °T a
b

o 7t —E c

g ] —

Q .

: 6

S st

S 3t

8 5L

4

21

= .
HrE R 24 kR 24 hBHKE

G &A1 Light condition

AF/NG TR 2SR B (P<0.05),

Different lowercase letters mean significant difference (P<0.05).
10 AEFBEEWNE HNDZAC-1 £ EKKHIN
Fig. 10 Effects of different light conditions on mycelium
growth of strain HNDZAC-1
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Sy AR AR RIS RS 20~32°C, fE 28 C
i, AT kR R, BRI A E R
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B R AR T R S E pH B7E 5~8 2
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