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Pathogen identification of gray leaf spot on Camellia japonica and
screening of the fungicides
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Abstract
Guizhou province. In this study, three strains (LPSU 2014016, LPSU 2014023 and LPSU 2014024) were obtained

by single spore isolation from C. japonica and fungicides were screened in vitro. Based on morphological charac-

Gray leaf spot that causes severe losses on Camellia japonica was widespread in Liupanshui city,

teristics and multilocus sequence (ITS, S-tubulin and tef1) analysis. three stains were identified to be the same
species, Pestalotiopsis portugalica Maharachch. , K. D. Hyde & Crous. Indoor screening tests showed that two ben-
zimidazole fungicides, carbendazim 50% WP and thiophanate-methyl 70% WP at the recommended concentra-
tions had the inhibition rate of 100% . Chlorothalonil 75% WP at the recommended concentrations was also signif-
icantly effective with the inhibition rate over 90% . Mancozeb 70% WP at 250—500 mg/L (active ingredient) and
chlorothalonil 75% WP at 75—300 mg/L could significantly induce the sporulation of P. portugalica.
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Hyde™ FI %5 A U8 2 B P. portugalica Maharac-
heh. , K. D. Hyde & Crous™® ,

AWFFET 2014 4E 8 A5 5L M 7S 8K T — 1 [
Yok 8 B W K BER RE R 1 Ll 2% i s 29k BB
BE PN ) 2 SR/ NURLAR B F6 - HE R A, R B AR
{13 A e = SR A OF [V A <X (MNP
ik S UER S R A4 B A IR B AN 2R R DB S
22 ITS(NFE F A BEIX Internal transcribed spacer) .
B-tubulin(B-FE H HD ctef 1 CRHIFLEM A1 Trans-
lation elongation factor 1) 3L P H /T AHEE &
(D715 5 X D R A T 2 R A T 2 PN AR TR R 2 8%
W5E » B TE NI KRB I B P s (it 2%

1 HEETE

1.1 REESB4W

SR FH B0 53 B TR S PR A 743 s RNtk L 3k
5 3 BRERE (G2l LPSU 2014016, LPSU 2014023,
LPSU 2014024), @itkfE PDA #Hf ERE % 7~10 d
JEET ACIRAE,
1.2 REYFESFEE
1.2.1 EHhEFEMEEKFEERNZ

W ACHRAFFIRAEN) 3 DTS 2 200 PDA
CHTEE LA 28 20 g TR UE G A 2 g TiEpE. 15 g 3t
g FZKEZE 2 1 000 mL) Az, F 25 CHa 5 SR 7
d JG LA 5 mm HARTTFLAR M RVR D S F THUR B 3 A
73— PDA P, 5 ANF A, 25°C R ARRE SR 7
d. 0 R AR SR R VR AFAIE
1.2.2 FRAERESEBTHES

HF 4~6 A KR AIFAE B T SNA K73t
(KH,PO, 0.2 g,KCl 0. 2 g,KNO; 1. 0 g,MgSO, -
TH,0 0.5 g, JEME 0. 4 g. Bifig 15 g, /K ER 2R
1 000 mL) AR F A T H = A AR 7S ffm
BE A AR 16 - HETE B AR P 4
R FHIE B B s (Olympus BX51) 4745 7 f 41 g
Fo3HE AT 1 S G A I RN
1.3 REENDTEE
1.3.1 j5/&# DNA £ 1

W 1 B bk 43 0 2 #0 T PDA AR b, BT
25°ClEIRIE SR 7 d JIFWIH 22, ek R iy CTAB i
FLHL DNAM
1.3.2 HF4 DNA &

B2 pl 33 R 2 DNA RE S #E 47 Lk A6

(L. 2% BN hsBE e . 0. 5 X TAE HL VK ZE ik .5 V/em
LD
1.3.3 EWAEWYTHEFH0E

P38 B #5143 51 8 TTS, B-tubulin fil zef1
AR R B, TTS FERBE A EC A rDNA-ITS 58
214 1TS1 (5-TCCGTAGGTGAACCTGCGG-3")
FIITS4(5'-TCCTCCGCTTATTGATATGC-3") 55
tubulin £ A ¥ A 5] % BT2A (5-GGTAAC-
CAAATCGGTGCTGCTTTC-3") fil BT2B(5'-AC-
CCTCAGTGTAGTGACCCTTGGC-3") ;5 tef1 3
¥R 519 EF1-526F (5'-GTCGTYGTYATYGGH-
CAYGT-3") 1l EF1-1567R(5'-ACHGTRCCRATA-
CCACCRATCTT-3)M, PCR # 4 e i 2 (25 pl)
ERBIHY 1 L, K59 1 pl.2X Tag PCR Mas-
ter Mix 12. 5 pL.ddH.O 8.5 pL.#itRk2 pl, ¥4
ITS ) PCR Fz I 254 : 94°C Pl A2 M3 min; 95°C 28 1
30 5,55°CiR k 30 s, 72°CHEfH 60 s, 35 MG fc e
72°CHEMH 5 min, 734 p-tubulin i) PCR Jz b 5544 -
95°C T8k 4 min; 94°C A8 Pk 48 s, 55°C B k 48 s,
72°CHEM 60 s,35 NMEH; 72°CHEMF 5 min §7 1 zef1
i) PCR I 544 : 94 CHAEME: 5 min; 94°CAEPE 18 s,
54°CiB 'k 33 s, 72°C HEff 30 5,35 PMEH; ) 72°C
JE 7 min, F7HE YL 100 R BE B I R KRS U
J& » B SRR A DR A BR A R HEA T 4l A AT
1.3.4 JFH 447

BEAIRI T B0 3 AR T IAR A 1TS, 8 tubulin
Fil e f1 J¥ 515 N GenBank H kA 33 M FE Ak
BTN TR MR XS R ) 5 B 41 (36 1) A Clustalx 2. 0
BAF AT X, LL Neopestalotiopsis magna Maha-
rachch. , K. D. Hyde &. Crous ([ ¥k5 : MFLUCC
12 - 0652) o2 FE, L Paup * 4. 0 beta 10 #{4-L)
5 KA 21 (maximum parsimony, MP) #475#7,
LIS % 48 R 5 (heuristic search) (R B K B
B S BT B B AR 1 2 2
1.4 REFIHFEREERNAYNE

K& 25 PDA SPARGIE R A 25580 . SR
Tl A 2G4 AE A0 Mk B L, 6 b R B ) S A A%
B3 FE A B 3 S5 A = 50 Y0 22 B % AT YR A 7
62.5.125.250.500,1 000 mg/L;70 % B LA 7 A
MR 75.150.300,600.1 200 mg/L; 75% [ 1#
AR R 75,150,300, 600.1 200 mg/L;70%
RGBS 7] 62, 5.125,250,500,1 000 mg/L;
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Table 1 Sequences used in this study

4 il ¥ e FEIH 75 45 GenBank accession number
Species Isolate ITS B-tubulin tefl
Pestalotiopsis adusta ICMP 6088 * JX399006 JX399037 JX399070
P. adusta MFLUCC 10—0146 JX399007 JX399038 JX399071
P. aggestorum LC 8187 KY464141 KY464161 KY464151
P. aggestorum LC 6301~ KX895015 KX895348 KX895234
P. arengae CBS 331.92* KM199340 KM199426 KM199515
P. brachiata LC 2988* KX894933 KX895265 KX895150
P. brachiata LC 8188 KY464142 KY464162 KY464152
P. camelliae LC 3062 KX894947 KX895279 KX895164
P. camelliae MFLUCC 12. 0277 * JX399010 JX399041 JX399074
P. camelliae CBS 443. 62 KM199336 KM199424 KM199512
P. distincta LC 3232~ KX894961 KX895293 KX895178
P. distincta LC 8184 KY464138 KY464158 KY464148
P. humus CBS 336. 97 * KM199317 KM199420 KM199484
P. humus CBS 115450 KM199319 KM199418 KM199487
P. jiangxiensis LC 4242 KX895035 KX895327 KX895213
P. jiangxiensis LC 4399~ KX895009 KX895341 KX895227
P. jinchanghensis LC 8190 KY464144 KY464164 KY464154
P. jinchanghensis LC 6636 KX895028 KX895361 KX895247
P. kenyana CBS 442. 67~ KM199302 KM199395 KM199502
P. kenyana LC 3633 KX895115 KX895323 KX895209
P. macadamiae BRIP 63738b* KX186588 KX186680 KX186621
P. macadamiae BRIP 63739a KX186589 KX186681 KX186622
P. novae-hollandiae CBS 130973 % KM199337 KM199425 KM199511
P. oryzae CBS 111522 KM199294 KM199394 KM199493
P. oryzae CBS 353. 69 KM199299 KM199398 KM199496
P. portugalica CBS 393. 48* KM199335 KM199422 KM199510
P. portugalica LC 0670 KX894920 KX895252 KX895139
P. portugalica LC 3603 KX894987 KX895318 KX895204
P. rhodomyitus HGUP 4230 KF412648 KF412645 KF412642
P. rhodomyitus LC 3413 KX894981 KX895313 KX895198
P. trachicarpicola MFLUCC 12026 JX399004 JX399035 JX399068
P. trachicarpicola OP 068 * JQ845947 JQ845945 JQ845946
Neopestalotiopsis magna MFLUCC 12—0652* KF582795 KF582793 KF582791

D~ O BE R R BRSO T E R

%

means type strain, epitype strain or outgroup strain.
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B 1 R FE L R i B 5 T
AHLIE » 22 - R TR OF 280 K 914
KR S FR A 10, o B 5 S B A J 0 B 02
RIFBH TG R B R 5 v, - H Y

JCERZN S ZEFL . EE P TE SRR B 1 /N P S
TR FAR 300~1 500 pm A%, - FB505 5E/) B
PR v ) T RS A ol R (0 = M LI R <1
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a-b: Symptoms of gray leaf spot; c¢: Transection structure of gray leaf spot pathogen (acervulus)
B 1 WFEERBFRERMFERESERFE
Fig. 1 Symptoms of gray leaf spot on Camellia japonica in field and acervulus of pathogen
2.2 IFEKRBRFRFREENESFERE 0.35mm/d, Hi IR % RO IR, BERL . 26

INASIRBENG 7> B AR TE S A AN 2 s, IR R AR A 73, T V45 15 TR 5 0 (1 220, 9] 48
SHRBMRAE 2Y0PDA B5333E 153 7 d 5 BV %5F 3 HREMRE TH—1F.
HARY R (7. 6540. 23)em(n="5) , A= K EE K (10, 92+

a: 2% PDARESERE I RESEMIRAE(T d); br B FARAESNARE SR EE A ST EATBRR(7.57); o~d: SNARESREEHRA B L7 FAI ML e~1: SNAKS
FEHE AT L5 ATl T

a: Colony on 2% PDA (7 d); b: Conidiomate sporulating on pine needle (7.5x); c-d: Conidiogenous cells on pine needle; e-1: Conidia on pine needle

B2 WWFERERBRSERERESERE
Fig. 2 Morphology characteristic of isolate causing gray leaf spot on Camellia japonica
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1 SNA £ 55 By pa gt b e ) 65 HE 2
A EOIRIE , AR 200~500 pm, K2 SR BB,
RO FLBEAR R ARA BT R AR (BT 2b) o 72 .6
o N Hor A R ERR AR ], AR 1~
2 AFIN 3 3 KA — . PR R ERE
[ sl 22 R, K 8. 0~20. 0 pm (= SD=
13.52 pm=3. 68 pm,n=15) ;M. ¢ 2. 2~4. 6 ym
(z4+SD=2. 99 pxm=+0. 75 pm,n=15) (& 2c~d),
ST YRR . L TS A 4 B AR A
T30 5 AL oy A 8T R/ R (16, 3~22.5) pm
X (4. 4~T7. Dpm (x£=SD=(20. 5£2. D pmX (5. 4+
0. Dy, 72=30) 5 HE R 4 A5 [ S AR 5 rh il 4 i
Z (B AP AT A /N A 2. 5~5. 4 pm (x =SD=
4.3 pm=0. 6 pm, n=30) ;M HRE, Ha] 3 40
MR F AR I A L JRERE H A /NS . K 10, 2~
17.3 pym (z4+SD=12.5 ym=+1. 6 um, n=30), ikt
W44 - 3 2R B AR ] B b o (0 R AR R A
R PR o 200 f 0, B3, HC b s 2 i 2. 9~
5.8 ym (r=SD=4. 4 pm=+0.7 pm, n=30), 55 3 14
i 3. 5~5.9 pm (x+£SD=4. 2 ym=+0. 5 pm, n=30),
55 4 NITK: 3. 3~5.6 pm (x=SD=3.9 ym=+0. 6 pm,
n=30) . THUHS 40 i [58 SHE IR o B S 4k 2 25 WA 4 0 i
Bl DLW AR EVDIR KE 2. 8~5.3 ym (x+
SD=1.7 pm=0. 6 pm, »n=230), T &4 i T 35 2
1~3 MR BN R 22 . B I 220K , B 22 U THER
AR TR I 23 20 SO E MR 22 B2 1m0 50, K
[ 10~25 pm (x=SD=15. 3 pm+3. 9 pm, n=30),
FEFRI 22 Ch A AR ToB 1 4%, B ARG K 1
~4 pym (x£=SD=2.4 ym=1.5 pm, n=30), 434
1§ FEER A (8] 2e~D)

T IR PR ) 1 — 25 B 55 L SO 28 0
25 0F 58 O MR HE B i 3 B 1Y 3 R TR AR
H U 5E K Pestalotiopsis portugalica Maharachch. ,
K. D. Hyde & Crous®*,
2.3 REEZERSFREESN

WA ST B 1Y) 3 BRI T INA51 TS, 3-tubulin
il zef1 75 5 M GenBank o 21 33 M
AN B EE R T 91 ClustalX 2. 0 #4171
XF, LA Neopestalotiopsis magna Maharachch. . K.
D. Hyde &. Crous(E#k5 : MFLUCC 12-0652) M4k
., It L) Heuristiv Search ¥ 81 R 50 & W UK 3 fr
IRo TEIZM L AR WS 93 B 3 A B Bk (LPSU
2014016 ,LPSU 2014023, LPSU 2014024) 455 P.

portugalica B AR K HAh 5 0k R b — 37, SLRpR
g 100% . T H T AR BB R,

P. trachicarpicola MFLUCC 12-0264
97\ p. kenyana CBS 442.67"
65 P. kenyana LC 3633
P. trachicarpicola OP 068"
97| P. rhodomyrtus HGUP 4230
P. rhodomyrtus LC 3413
P. oryzae CBS 111522
99 P. oryzae CBS 353.697
1001 p. macadamiae BRIP 63738 b
54 ' P. macadamiae BRIP 63739 a
99 P. brachiata LC 2988"
90 P. brachiata LC 8188
981 P. adusta ICMP 6088"
P. adusta MFLUCC 10.0146
P. humus CBS 115450
85~ P. humus CBS 336.977
P. aggestorum LC 8187
2'P. aggestorum LC 63017
P. jinchanghensis LC 8190
100" P jinchanghensis LC 6636"
53| L1O00P. distincta LC 32327
r P. distincta LC 8184
65 LPSU 2014024
831LPSU 2014016
79 P. portugalica CBS 393.48"
99| | 100[] £- portugalica LC 0670
— LPSU 2014023
P. portugalica LC 3603
99 [P. camelliae LC 3062
P. camelliae MFLUCC 12.0277"
P. camelliae CBS 443.62
P. novae hollandiae CBS 130973"
100, p, Jiangxiensis LC 4242
P. jiangxiensis LC 4399
P. arengae CBS 331.92"
Neopestalotiopsis magna MFLUCC 12-06527

99

100 70

0

10

TEFERE R 1EFEEItk. Neopestalotiopsis magna MFLUCC 12-0652
AR

T means type strain, epitype strain. Neopestalotiopsis magna MFLUCC
12-0652 as a outgroup

3 EF ITS,.p-tubulin #0 ref1 E LB ILZE
KRFEAEEAREERRFRLER
Fig.3 Maximum parsimony phylogram inferred from

combined partial ITS, f-tubulin and fef1 sequences

2.4 BEHRMARREREF SR E

W 2 R, 55T AR L, B A B R B #k LP-
SU 2014023 BB 74 ELARHR S Z 080N, b 5040 £ 5
R WP Fil 70 %0 LR B R WP 1) 4 A4~ ik B CA R
BT TR R AL 4 b R TR0 B4 e oo e Ak B 9%
SRR D AR 2 BT, MR R 10000, Y
TSV EH T WP IR EEFFILE 75 mg/L, 70 R AR
F WP ¥ B[4 % 125 mg/L, 15% =Wk i] WP ¥ B
R 2 150 mg/L Fl 37 %6 A ik F B WG ¥k i [ &
25 mg/ L B B B 410 R PR AIG 2 8520 LT Bk
R AR, UL FE R VR RV B L 5000 2 R
WP 1 70 %6 B L4 1 7% WP X6 3205 JE 181 174 00 4 200 SR
B, 1M 70 Yo ARG B WP, 15 %0 =Ml WP 1 37 %
Tk B PR WG 7E 7 v 31 81 PN A0 T SR A X
W, BHN N 2 B AT LE H, WE R 250 ~
500 mg/L 1 70% %t #5455 WP 1 75~ 300 mg/L
9 75 % H BT WP o] B et B = e
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2 6 TREFITEHK LPSU 2014023 i1 594K BIRZ M (7 d)"
Table 2 Effect of six fungicides on colony growth of isolate LPSU 2014023 (7 d)
i bl G L s/ % e At
Fungicide Concentlja‘tlon of Diameter Inhibition rate Spore-forming /I\ ?
fungicide of colony Density of sorus

504 Z WA WP 62.5 (13.1340. 91)i (90. 58+1. 20)de N 0
carbendazim 5076 WP 125 — (100. 000, 00)a N 0
250 - (100. 00=£0. 00)a N 0
500 - (100. 00=£0. 00)a N 0
1 000 - (100. 00=£0. 00)a N 0
70% L R WP 75 (9.1740. 32)jk (95. 824-0. 42) abc N 0
;};%pk;;r;te’me‘hyl 150 (100. 000, 00)a N 0
300 - (100. 00==0. 00)a N 0
600 - (100. 00==0. 00)a N 0
1 200 - (100. 00=0. 00)a N 0

75% H G WP 75 (22.87+1. 46)fg (77.73+1.93)gh Y 0.112

chlorothalonil 7576 WP 150 (11. 6320. 5Dijk (92. 56£0. 68)bed Y 0. 079

300 (8.77+0.45)k (96. 35+0. 60)ab Y 0. 024
600 (100. 00=0. 00)a N 0
1 200 - (100. 00=0. 00)a N 0
70 AR WP 62.5 (36. 2740. 81)d (60. 0471, 06)j N 0
mancozeb 70% WP 125 (29.97+1. 45)e (68. 36 1. 91)i N 0

250 (12. 92 1. 61)ij (90. 89£2. 12)cd Y 0.032

500 (8.83+0. 58)k (96. 26+0. 76)ab Y 0.133
1 000 (100. 00=£0. 00)a N 0
15 % =Wk WP 50 (44.92%+1.93)b (48. 65+2. 55)1 N 0
triadimefon 15% WP 100 (40, 27 11. 20)¢ (54, 754 14. 79k N 0
150 (27.03%6.00)e (72.23=7. 92)i N 0
200 (17.03%0. 38)h (85.43+0. 52)f N 0
250 - (100. 00=£0. 00)a N 0
37 Vo2 ik H ER sk WG 5 (38.2270. 64)cd (57. 4740. 85)jk N 0
difenoconazole 37%6 WG 15 (26. 424-0. 26)ef (73.07£0. 35)hi N 0
25 (20. 47=0. 87)hj (80.93+1. 15)fg N 0
50 (10. 07=0. 9Dijk (94. 63+1. 20) bed N 0
100 - (100. 00=0. 00)a N 0
X R 0 (79. 60£0. 30)a — N 0

Control (sterile water)

D RREVNE FRFR SN 2R BEKT, "R R A RS E IO YR N3 3R = AR = 1.

Different small letters in the same column indicate significant difference at 0. 05 level. “—”

means mycelia have died or stopped growing,

“Y” and “N” means the pathogen can produce or cannot produce spores.

3 itig

MR Z BMIE B E) 2040 T AR 8L
PEESS BRI . L5E B U2 B AR R AT
PRI AT R/ P TE] 3 AR A B R
Wi I 22 A< BE R AR S5 A5 A A S A » R DL 4
Z BRI > = RIEA 3 DO R B RE 26

— MR A AT R ] 3 20 22 B0 3 ST R
PR I (L 28 AR N B ST I R (L 5
SRR G AR SCIGER 3 RIS T4 =
ANKAE . ERESE 223 D50 oA Ul I LB ok T
SRR AN AT EE RGOy LK ST AR 5 T R SR
PEEA o 2R KRB 3 2 405 2 B AR FLR 5 |
. CRE NS BREMEA ML B
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SRS E S 2 CE VRSN S L EF1VE S A EE (VRN
IR 2 B A R 4 T B 2 B . ASCR
FIEGIE S FHHIE . 455 TTS, ftubulin FI zef1 24k
PRI 410 43 BT 0 L2 IR T P 1 Ay i 2 4 DL 45
Z B P. portugalica,

SRRV kR Ve B A St e SN S RIPS
JEREY 1% A BB Bk (CBS393. 48) fir . F
1948 4F3% H %% F » )5 i Maharachchikumbura 2§
XHGHAT RGN A . FE53% b HOR G R
A P.camelliae,P. furcata #1 P. novae-hollandiae , P.
portugalica 5 3 PTG 3 A A6 TS5 AR, HLT5
Ui Pt 22 B D AN 3 AN ISP IR 23 AR AL R/
I3RIR (23~34) pm X (5. 5~9. 0) pm™* [ (29~39) um
X (8. 5~10. 5) pm""* F1 (25 ~32) pm X (8 ~10)
Mmm » 5 P. portugalica W44 T K/NE B LW
X5, Liu S5 PORAE A VLTG5 AR 1l i 11 2%
B RNZ R (FFRS : LC4360 A LCO670) , AHf
FEH UCTEFR FE 7Y 1 3 XM LU 25 I TRE g i B 25 3]
WA TN Z B,

22T R M B T 7 AR TR T K I S R TR
FR A PRI S0 ) SR 4 B30 S A
BELAS EH A 2253 2407 . WA IR I 45 RKF . 7F
PR B 5 BT 1A 4 P R A 26 2% 1 7 % T bk LPSU
2014023 By 25 Joe A 3X 5 TR AT 1Y 24 590 %
A 2 B A0 e T & IR ROR — 20 AR
NIRRT I TE N 7 e b —E AN
9o » 17 ELAE O A i S AR 2 = A B Ome
atsu SEAITSE R0 EE A H A L& T 28 R X R
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