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. N BRI S R AR SR M BRI, R4 Bk A BRGS0 JBRT AR G 3 )
e R IS A A Bom 1, SR RIE AR, IS ITS, TUB2 RGAH I HrAlSh & %Eimlsitd , el
A BERRI . ZM & IR M BER SRR GY3 il TR 58 £ E /)8 (Pestalotiopsis) H
WARRL, TEFE GY3 9 rDNA-ITS K TUB2 W4 341 /MU AE 2 B ff1(P. microspora)2 IMAHR(ZK1-1, ZK5-5)f)
FEANRAEIR—43 3, S TA R 4 722 ISR (4093 I 17 A /M 3D 2 B A1 (P. microspora) ;5 J5t B A= 2 vl i
GEEF, GY3 WA KESEIESAEl PDA, UL PDA REFRELEE: GY3, WK ESE pH N 7, fodiRE N
25 °C, WLMBEGERIE N 50 °CUKHE 10 min), ELOCRREA R TRZAERK, WA K RERRIEEIR 25
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Identification and biological characterization of the pathogen causing
leaf spot of Fagopyrum dibotrys in Yunnan

LU Wenjie*23, YIN Guifang?3, LONG Wenjie*?®, LI Chengpeng*?3, SUN Daowang“?3, WANG Lihual>%*

(1.Biotechnology and Genetic Resources Institute, Yunnan Academy of Agricultural Sciences, Kunming, Yunnan 650205,
China; 2.Yunnan Provincial Key Lab of Agricultural Biotechnology, Kunming, Yunnan 650205, China; 3.Key Lab of
Southwestern Crop Gene Resources and Germplasm Innovation, Ministry of Agriculture and Rural Affairs, Kunming,
Yunnan 650205, China)

Abstract: Samples of leaf spot of Fagopyrum dibotrys (F. dibotrys) were collected from experimental base of Songming,
Yunnan province, and the pathogen was isolated and cultured by tissue separation method. The pathogenicity of the
pathogen was tested according to Koch’s rule. The pathogen was identified through morphological characteristics and
phylogenetic analysis of ITS and TUB2 genes, and the biological characteristics of the pathogen was investigated. The
results showed that the spore morphology of strain GY3, a representitive of the pathogen causing F. dibotrys leaf spot,
was similar to the fungi of Pestalotiopsis. The rDNA-ITS and TUB2 sequences of strain GY3 was belonged to the
branch which the rDNA-ITS and TUB2 sequences of two isolates (ZK1-1, ZK5-5) of Pestalotiopsis Microspora (P.
microspora) belonged to, thus the pathogen causing leaf spot of F. dibotrys was identified as P. microspora. The optimum
media for mycelia growth of strain GY3 was PDA. On PDA media, the optimum pH value for mycelia growth of strain
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T ARHE €05 TS & 11 (202202 AE090020)
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GY3 was pH7, the optimum temperature for mycelia growth was 25 °C and the fatal temperature for mycelia was 50 °C

for 10 min. Continuous illumination was favorable for mycelia growth and the optimum carbon source and nitrogen

source for mycelia growth were glucose and peptone, respectively.

Keywords: Fagopyrum dibotrys; leaf spot; pathogen identification; Pestalotiopsis microspora; biological characteristics;

Yunnan

4547 (Fagopyrum dibotrys) XFREFFEAZ | kb
I FEEMIH ., w5k, REFRH(Polygonaceae)st
# & (Fagopyrum Mill.)Z 4R FEARYL S, 458k
it 5. WPE . MR, XSGR S
JEPE T E PR X, BLE 2 A T LA &
NGOy, I, SEP A EZ B RN,

BIRHEFEASTERTN, R ET R
R AR S A48 D, SRR AR BB IE R A
K. BFEAEESHESREREREI T —F
B —— R M B, AR & LA
MR R, SRR . AN R A ™
H, SFREMNBHR—H LA, EkERZEE, K#
WEEG, AT, FFr=mfi. EEHEESRE
2 M BER ARG, SREERRIFES, SRAHE U 8
Por B FURIRAE, RV A TR RHE
0 S TR I R BT A 1 R I PR T
FERF ST IR AR R, DU BB R 4
AT M BN PR

1 #MRI5ERZE
1.1 &8

FrarmB i B e IFE R T BRESTEE B
P SLFRLTEAR R AR, 7 RIS T 4 °CIRAT S
1.2 &
1.2.1 p@sieeiRiirtstmmREg

KA E L 5y Ol s B e e . g
TR BRI, eaH 7T0%40E ., 2% K AR
WIIHEE . ddH0 TRUE, B H)RHEeRh T PDA higedk
St b, 25 cCHEEEEFE . SR Bk alifb B
TR, BHaifb i B R RGATT PDA VS R}
16, T 4 CyKFafBfr, & H.
1.2.2 JmBEH B RN T

I o3 B AP TR R 132 b < 5 A MR B I )
MESoitE. 4B T PDA BrgR kG fb % 5 d

J&, Fi 5 mmITLARIRATE i 22, RIS EEEF 0T
Fr E BRI R, R B 22 e AT gl
R, XTHEEERD PDA lgdk, &HRD 15 Mt hr,
48 h J5 EBR TR 23 ), PDA Bifigth, & BWEHERD
I B AR 0 o
1.2.3 RREAHEL

1) JEASYE, T PDA BEFRESER |, 25 °C
PRI IREORTERR, B 24 h WEEHETERIESHHE,
FFRVE =S, WSS, WEATIN.,

2) TAEYFYEE . T PDA KRR I,
25 CCEIRSEFRBORTEE, 5 d J5 KR ) =
22, RN CTAB BEHEMUE 225 DNA, 735514
ITS1(5-TCCGTAGGTGAACCTGCGG-3) #il ITS4
(5'-TCCTCCGCTTATTGATATGC-3)®1 % 5|4 Bt2a
(5-GGTAACCAAATCGGTGCTGCTTTC-3")#l Bt2b
(5-ACCCTCAGTGTAGTGACCCTTGGC-3")M k47
PCR ¥#f. 5I¥1& LA TAEY) TRE( ) in A
BRANFISERL, 25 uL PCR AR 1.0 uL DNA
FEHT . 2.5 uL 10xBuffer, 0.5 uL dNTPs(10 mmol/L) .
0.25 pL Taq M5 U/uL). 5195(10 pmol/L)4% 0.5 L.
i ddH20 2 25 uL. 1TS 51#1) PCR i fg ).
94 °CHIZE 5 miny 94 °CZEVE 1 min, 55 °CiB k.
1 min, 72 °CZEfH 1 min, 3L 40 NMEH; 5
72 °CHEf 10 min, TUB2 BI#f) PCR JUmiFey,
95 °CHIZFE 3 min; 94 °C7ZEPE 1 min, 55 °CiEk
50 s, 72°CHEf# 1 min, 3t 35 MEH; ff5 72 °C
JEAf 10 min, PCR J“#IFI 1.0%IE B BiEE I HEA 7
LIRS, 28 AR I R A= A B A WY
1.2.4 JRRBEQLEDFHRMENZ

@O & PDA. OMA. Czapek, PSA. CA.
CMA 6 F e B R EUm ik ; @435 1 mol/L
IR 1 mol/L Aot PDA g%
Hy pH A 4.5.6, 7, 8,9, 10, 11, 12;
@4r5l7E 5. 10, 15, 20, 25, 28, 30, 35 °CfH
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AT, PDA RiFREEFRBUNE ; @LL PDA 15
FEREIA TSR, W24 W IESEIR | 12 h SEIEFI 12 h
R GRE SR . 24 h SRR 3 FibEE; B
PDA REFRFE(AMERITE & itk 2%) KAk
BRI, RIS TE R . ORBE . RS . 223
WL FUBE. HEEHE 6 Rkl s it &40 PDA Hi3%
FEPPIROCE ; ©LIIMARRE R PDA B3Rk
(RSPREI AT ZE Sl 0.2%) WAELAIEIRIE, 405
A s . M. RNEAR . B . MR
B, BEERR. IRE . FREE 8 MRS RER
Wi I PR ICE, WE BUR B A W) 2R 5
PE. HEAR 5 mm B4TFLE T R &L S THUR Y
W2z, R TSR AR |, AR 5 A
i, BT 25 CBRAFNRE LIRS ERIE R, +
TR FEMERSE 2, 5d WETKEER.

1.3 iR

T SIFE NCBI _Eilk4T BLAST HuXT4r#r,
T 4L £ 1 )& (Pestalotiopsis) & £ H. B J& 2
ZHPRAINFS, W BioEdit7.0.9.0 # {44
PRI 2 SR PANE TECG, R MEGA-6.06 %X
A AR 42 105 SO B R S TR S H R R

SERBEW. BURERAEYFREEIR A Duncan B
W ZE ARG 2 5 i

2 HER59H
2.1 &FEMBRFREERRERBURE

A IR BER M R RIE L, BIETRE
AR R AR BER, 8 A A KR
WA, R BB R A/NRE S, B
BN, o fEEs SR M B B et 2 P BT &
&, BB A, RO, B A
B, R R AT (R 1-1). FIA S
1R T DR ) 1 2 TR R e P 4 R A R M R
R, HERh 7 d JE, FERRERAL AT WL R AR B A
WEE(E 1-2), SORE BAFEE MR & iE R A
1, PDA HpifigHox) st B Uk (B 1-
3). HERRIRINETEE M R K8 aifbikifs
() TR 55 B I 1) 4 8 AR MR TRT PR TR I TR 38 S 4y
A F TR SRR e 2 —80 Nk, WEBTHEFNE)
3 B TR PR N 4 IR BB I BEOR TR AR, IR EUR
kA48 GY3,

1 HERRGEAR; 2 SV ERERER 3 BRI
Bl &FEMBEREIE AR LRER RS BEREEER

Fig. 1 Symptoms of leaf spot of F. dibotrys in field and symptoms inoculated with isolated strain

22 FREHEMETEHER
R B BRI TH S

WPk GY3 #E PDA KiFRIVti b AE K,
25 °CHER S 5 d JLPRIRFR LA R 90 mm).
Wi RIERIE, JUEWMZWws, a2k, 15 d
J5 W 22 R AR R SR TIRENR . HEFIRAEL, A
U, BEoR oA f 7 HE(E 2-1). BRI H HG
Bl GEH AT BRI SU(E 2-2), 4

2.2.1

AEFYEE, HEmEE, H 4 R 5 4, K
/NF(18.5~22.5) pm x(5.5~7.0) um, H[A] 3 AHAE
IR €A, O 4 AT S AN A 2 AT, e
B, AR T I E A 2~4 R E
v, ZREA 2 REZ, K 12.5~27.0 um, FEIP
HMpHETE 1M, ME/heyrhaEE, K 25~
6.5 pm(/& 2-3. &l 2-4). ¥ GY3 HywivE KT
BERIE, MAPEENBDHEZ EMRE
(Pestalotiopsis) FL % .
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Fig. 2 Morphological characteristics of strain GY3 causing leaf spot of F. dibotrys

2.2.0 RREERGSTENFERLER /MR Z B 2 PRIREZKI-L, ZKE-5)%

EF—4r32, BI5ER 100%(&l 3). 24 GY3 )
RN E SR . TFIESFHE ITS, TUB2 J¥
. FH MEGA-6.06 Wi Eitk GY3 &£tk GIEEE4HT, Btk GY3 K Ml ZEME/N

\ e 2 D 1 — YEEEA .mi

WA I R K TN SRR, eys TR TAP. microspora).

g7 Pestalotiopsis sabal strain ZHKUCC 22 0036

58 || Pesralotiopsis smilacicola strain ZITKTUJCC 230875
Pestalotiopsis portugallica strain HNHECJ
Pesralotiopsis sabal strain ZHKUCC_ 22 0026
Pestalofiopsis diploclisiae strain ZHKUCC_22 0026
Pestaloriopsis iberica strain CAA 1004

HPE GY3 9 ITS. TUB2 JE 41K 43 5l
602, 755 bp, KIFE5RAE NCBI i1 BLAST

Pestalotiopsis iberica strain CAA 1006

Pesralotiopsis clavata 1solate KINUF-21-006

a5 54 Pestalotiopsis neglecta strain NEFUO16
Pestalotiopsis trachycarpicola strain PB2-e

Pesralotiopsis guangdorngensis strain ZHKUCC_22_ 0016

Pestalotiopsis eleurherococci isolate HMIAU 60190

87

og

| GY3
| Pestraloriopsis microspora isolate ZK1-1

100
Pestaloriopsis microspora isolate ZK5-5

Monochaetia quercus strain CBS 144034
3 ETITS M TUB2 A& FEMRKRERNRG L TN
Fig. 3 Phylogenetic tree of the pathogen based on ITS and TUB2 sequences
2.3 RIEEMNEDEEFE Czapek #5383 FAKKNE, R MA6, A
. , W, FELEHEE; W OMA B3Rk b KR
2.3.1 BAAARREELAEROY A B " o
N N _ N &, $FR 2. 5 d WRE I ER SN 18.94,
GYS WAl PDA Hifelk EEKCHIR. HE 5505 gk 1), mivgieiate, AHUN, BRI,
HMZ A RS 7 YA S =i o
2.5d E’J:F:VJEIEE’TJ:J}J’JUIE 35.40, 89.03 mm, éﬁ%i\:{%, PDA% GY3 [EI%EE{QE':J Eiﬁ%‘%%o
WIKEAN, ERE, HZB0%; WZE CMA,
#®1 FREEGY3IEAREFRE TNEEERRES

Table 1 Colony diameter and colony morphology of pathogenic strain GY3 on different media

—_— _ 7% E 2 /mm _ -
$2 K %5 K

PDA (35.40+1.15)aA (89.0322.16)aA WisROe, TRE, Wes
PSA (32.3840.98)bB (74.8145.62)bB WisROa, TRE, Wes
CA (24.09+1.19)cC (55.5642.32)cC WisENa, ERY, Wags
CMA (22.8540.51)cC (55.0820.50)cC WYEROE, NN, W22
Czapek (19.3043.60)dD (53.0348.54)cCD WIESR I, AR, P 228
OMA (18.9440.59)dD (52.1343.29)cCD WIES A, AR, PR 22H

[RIB AR 7 R R I S 8] (1 22 AT Bei 24 8 L (P<0.05, P<0.01).
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2.3.2 pHARARBAHLEKRNTA

¥ GY3 Bzz4iAh TAA pH A% PDA 355k
XESR, RBL pH 7 BRI, KigE 2. 5 d
(RS TR EAR R 29.21, 76.28 mm, A= KB
WHRTFIHAAR, HEZEA6, ERE, ML

W WHZZAE pH 5. 8. 6. 9 AP KA, TSN
Hf, IERIE, W80, 76 pH 12 B, WA RK
Mg, K3 2. 5 d PFRETE BRI 22.20.
5353 mm, WERAM, TEE, LRk
2), HILENR, pH7 & GY3 H 22 4E K pH.

*2 MEE GY3HEANE pH THEFRERRES

Table 2 Colony diameter and colony morphology of pathogenic strain GY3 under different pH conditions

oH 7% HAR /mm R
2K EADN

7 (29.2141.20)aA (76.2840.81)aA WEREAE, TRE, HasuE
5 (29.0941.34)aA (71.2126.70)abAB WERAE, TRE, HasuE
8 (28.9026.53)abA (70.69+16.36)abAB WEREAE, RE, HasuE
6 (28.8941.16)abA (69.6520.93)abAB WEREAE, TRE, HasuE
9 (28.0426.60)abcAB (69.5347.51)abAB WEZAR, TR, Wesss
10 (27.5441.43)bcAB (63.2947.11)bcABC WEZAR, TR, Wess
11 (26.7640.87)cBC (61.60243.01)bcBC WEZAR, TR, Wess
4 (25.3141.27)dC (57.5148.85)cBC WEZAR, TR, Wesss
12 (22.2046.59)eD (53.5341.79)cC WEZAR, TR, Wegs

[FEFAS R TR AR pH [H] F 25 56 Gei 2438 L (P<0.05, P<0.01).

2.3.3 REXAREARLERG YA

GY3 WZAE 25 °CHfAEKEM, Hik 2. 5d
(RE TS EAR 5 3186, 74.79 mm, 5 HiAf
RE AR E 2R, WEkEA6, ERE,
W2 EE, IR 224 KSRl 25 °C.
224% 20 CHPARKIMR, Wik hHE, EEREIE,
B . ZAE 10 °CRPA KNS, WivE/Dh, M,

AHN], LA, 16 35, 5 CCHTEZ R K (F
3). AR IAEFRI, WLPAE 49 CRHLIT
TRFEKALEE 10 min, BT 25 °ClEIEEFE 5 d,
AR 224 K, T2 50 °C KL FIRBE K
AbEE 10 min, BT 25 °CIEIEKGFE 10 d, KWK
AR, RIKEEZAYEERE N 50 °)CKH 10 min).

*3 WEHEGY3 ETRIEE THERERRETS

Table 3 Colony diameter and colony morphology of pathogenic strain GY3 under different temperature conditions

T C A - WIS
#2 K $5 K
25 (31.8640.82)aA (74.7944.38)aA WisENa, ERE, Wase
20 (30.55+1.53)bA (67.160.77)bB WkEEe, EREIE, Weses
28 (27.9440.52)cB (55.3344.47)cC WisENa, ERE, Wase
15 (23.7140.41)dC (50.31+1.05)dD WK, AN, PE22H
30 (13.2143.61)eD (30.661.70)eE Wis/N, RO, ERE, WEseR
10 (7.5242 46)fE (18.004.57)fF WYE/N, RO, ANHN, LB
35 (5.0040.00)fE (5.0040.00)gG WaRAK
5 (5.0040.00)fE (5.0040.00)gG WaRARK

RIS AR 7R R AN R B TR] 0 26 A7 S 128 L (P<0.05, P<0.01).

2.3.4 REFXRBREEGLAE KGN
¥ GY3 WHLIERT PDA st b, A
T, KR LZEES IR T KK

P, iR 20 5 d BPEIRTE HARM N 35.56.

7752 mm; R ZTENRE A TR 44 K i
8, #5575 2. 5 d BPRVE HAR2 70 34.00,
65.04 mm(F% 4), 3 FOERT MR A A,
IR, W2280% . M vt B % 2 6 B A T 3
wHK.
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Table 4 Colony diameter and colony morphology of pathogenic strain GY3 under different illumination conditions
B7EE A /mm
JEIRTT WKL
Jelr s P, W%
HELOEH 35.56:40.73 (77.5248.91)aA WERAG, TR, WALBE
LR 34.7241.82 (68.625.54)abA WERAG, TR, WLB0E
TS 34.00-1.02 (65.0449.05)bA WERAG, TR, WALBE
[FIZAS )= B 7R AR R R Y 22 A G i 5 L (P<0.05, P<0.01),
2.3.5 BRRATIARE B LA KGR ® P, AN, G2 IR iR A 5

WMEE GY3 WLAEARRIERE TR A KIS
O, &I 22 AE LU A R IR A B 3R 0 B AR
e, B53% 2. 5 d PEI AT EAR 0N 20.75.
57.96 mm, WiFEAM, EREE, WLH%;
22 AE VA H S B R BRIR ) B e 5 B A KA, vk

FIBAEHELAK, §3% 2. 5 d BVPHHTE
HARA R, 13.78, 25.42 mm, K/, A, A
FUO, TR 22555 (3% 5)o H Lt B A0 A TR 22 4=
K1 feaE R

*5 WEE GY3 ENREKIR THERERRIS

Table5 Colony diameter and colony morphology of pathogenic strain GY3 under different carbon source conditions

Y5 EH A2 /mm

TR TR FEET W5 LRESirS

AT (20.75+1.19)aA (57.96+2.58)aA WkERA6, TP, mases
HEE (19.5440.55)aAB (52.72+1.82)bB WIERAM, AN, 2%
20 (19.2440.46)bB (48.3140.72)cC WEZAR, AN, Wi
THEH (18.6040.61)bBC (44.6743.70)dCD WHEZAR, TR, WMess
R (18.0540.78)bcBC (44.0940.60)deD WiERA6, TEIE, ML
ATV HETERY (17.6340.67)cD (41.4542.09)eD TR AR, AHN, 2R
AWk (13.7820.87)dE (25.4249.94)fE W&, BAG, SN, 5H28%

RIS AN R 7 B FR AN R Bk U5 1) B4 28 AT S 727 B L (P<0.05, P<0.01).

AR IRIE A AR, A AR MR KL
SRR . SEREPAL I IR TR SAFAERE 7

2.3.6

FORR R Y3 B A R4 %oh

WMEL GY3 W ZAEA R R IR R 53 A KK

O, B 2 E L A RO R IR B R B A K
e, Hi% 2. 5 d BRI EAR Ak 19.16 .
59.16 mm, WX EMAM, TRAE, HaEus, H

>~

W, WL NRE . DEEIR . AR O 2R

YRR FIR ARG R B A KR8, Kk 2.
5 d WPEBRTE AR AN 579, 7.31 mm, HK
BEHE, ERE, H258%; URENEFRNE
FREERNW 22K (R 6), M A MOy E 228 K
(14) 3 U

*6 WEEGY3ETRZRFH THEEERRES

Table 6 Colony diameter and colony morphology of pathogenic strain GY3 under different nitrogen source conditions

o _ Y% E AR /mm _ —
2K %5 K

A (19.16+1.92)aA (59.1647.01)aA WisROa, ERE, Wes
FREH (18.7242.73)aA (53.4047.48)abAB WKREE, AN, ELRE
i (17.8345.94)aA (45.9543.74)bcBCD WkREae, EREIE, W
TiF R A (13.47+2.12)abAB (45.7245.54)bcBCD WkREe, EEIE, ELm
KN (11.33+2.81)bB (38.2042.17)cdCD WkREAe, FEEIE, N2
TH RN (10.5746.59)bB (34.40415.40)dDE WK EE, AN, WL
i s (7.8244.31)cC (24.7445 51)eE WisRNa, ERE, Wasmd
Ak (5.79+41.23)dD (7.3126.69)fF WisENa, ERE, WaEs
JRE (5.0020.00)eE (5.0020.00)fF WHRARK

RIS A ) B s A [ SRR 9 22 A GE i 5 L (P<0.05, P<0.01),
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3 wiLSiie

Jof FHZH 2R 53 B 1% 4 57 22 i B A i 6 4T 4
SRS, 3 R B0 YD AR A5 A M B0 TR R
GY3. 45 GY3 MMl FIEAFAFE I ITS,
TUB2 PN RGE LB ITER, H a7 EEE
3 DL TR 4 2 A/ INFRLAUL A 22 B 78L(P. microspora) .

NS 2 B R A I L A
T RSEEE RN E, OB A L0 AR i EE
R AR R B IO T
MR SEELMRBER . A Zemt
SABMRHBERM 12k SR S R B 1A 2 A A
Vi

XA TR M B IR TR GY3 dH T A
FRle, 455R%M, Hik GY3 WLEARKEFF
HEERKAAEZER, M2AERKNRERFRERN
PDA, X5 1 i A SO (o A I Aty B B/ N
HZEMIHREE R~ GY3 WAEKMEE
pH & 5~9, SAREESFEL B LTRGBS
FRIFIEE pH N 6~9 HIZERE ML, GY3 @EH
AR OB IR R AT, 5 R 4 Bh S I 1) A v
e I B AR ZZ-03 POFoE 25 AT . Bod AR
MR, SLTERM BT AR
A S s T8 I AT ) e i R IR — 3, {5 ) At
BEGEER ZZ-03W7 | B U SR B it T O
ERBEA AN, X SmERENTE, R
i TR G P R D TR A A B INFP A Y 25 A K
WEEXT GY3 WLAEKARELN, WL 5.
35 °CHIERABEA K, 387 v 4k L s 5 0 & A
AT SRR AR E L
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