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Identification and biological characterization of the pathogen
causing Pestalotiopsis leaf spot in sorghum and screening for
effective fungicides

LI Na, LAN Xinyu, DAI Zeyu, YIN Hui, ZHAO Xiaojun, LI Xinfeng"

College of Plant Protection, Shanxi Agricultural University, Taigu 030801, Shanxi, China

Abstract: [Background] With the expansion of sorghum planting area in Shanxi Province, the
occurrence of leaf spot becomes common, with aggravated harm and increasingly complex
pathogen species. [Objective] To clarify the species and biological characteristics of the
pathogen causing Pestalotiopsis leaf spot in sorghum in Shanxi Province, screen out effective
fungicides that can effectively prevent and control the disease, and provide a theoretical basis
for the identification and prevention of this disease in sorghum. [Methods] We employed the
tissue culture method to isolate the pathogen and then confirmed the pathogen according to
Koch’s postulates. We identified the pathogen by combining morphological characteristics and
molecular biological evidence, and adopted the mycelial growth method and dilution plate
method to determine the biological characteristics and fungicide sensitivity of the pathogen.
[Results] The morphological characteristics of the pathogen were consistent with those of
Pestalotiopsis kenyana, and the ITS, TEF1-a, and TUB gene sequences of the pathogen showed
the similarity above 99% compared with those of the P. kenyana standard strain CBS442.67.
The phylogenetic tree constructed based on the ITS-TEF1-a-TUB gene sequences showed
that the strain was in the same branch with P. kenyana. The suitable culture conditions for
mycelial growth of the pathogen were 20-25 °C, 24 h dark, pH 5.0—7.0, glucose as the
carbon source, and peptone as the nitrogen source. Among the eight fungicides tested, 98%
fludioxonil (0.105 4 mg/L), 98% pyraclostrobin (0.121 4 mg/L), 98% azoxystrobin (0.174 1 mg/L),
98% epoxiconazole (0.419 4 mg/L), and 98% tebuconazole (0.924 9 mg/L) showed stronger
virulence on the mycelial growth of the pathogen strain L-GLYK1, with ECso values all less
than 1.0 mg/L. Among them, 98% pyraclostrobin showed the best inhibitory effect on spore
germination of strain L-GLYKI1, with an ECso value of 0.010 6 mg/L. In addition, 98%
tebuconazole (8.617 5 mg/L) and 98% epoxiconazole (7.527 2 mg/L) also exhibited good
inhibitory effects. [Conclusion] P. kenyana is the pathogen causing Pestalotiopsis leaf spot in
sorghum in Shanxi Province. The optimal culture conditions of this pathogen are determined,
and 98% pyraclostrobin, 98% tebuconazole, and 98% epoxiconazole can be used for further
experimental research on the prevention and control of this disease.

Keywords: sorghum; leaf spot; pathogen identification; Pestalotiopsis kenyana; biological
characteristics; fungicide screening

i 3 [Sorghum bicolor (L.) Moench]/E N4 MM ERGNSFHUIRE S1 R I AIILHY, FEARH 5 T 5
RGNS 5 R EMEY), BABSRMILT . XAy Fn, &3O —F
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HEWINERIEY, MURFEFRZEEWEE, &
SEMRE L R R TR, BEE T
SR, ARACRE B Mty ) 1 vy SR e T
FIP Ko IHTEE T 2021 45 = e Ah 1w AL 2 A 4]
SE 3, M REFE 71.32 1 hm?,
FEH 3377 J5t, VPB4 A4 10.48 7 hm?, 77
T 35.9 J7 2 AR Al A e Y EE B A G
XF LU PG Hb 28 0 ke B B 2 A sh VR

AR, B BRI AR K VR Py Fh A A5
KR, SR EASR IR, H5ihaek
70 B I SR Y e SR A 60 A, FRIEIE
R 30 FOCT, [ PG Y e S B A
SEHAHIR T SRR AR B R R TR
U8 R RSB 4 . 20222023 AEA
AR I SR E LR, R¥—
BT 0 o S BB, 20 T R m e
TV 1832 It ik IS ol 4 30 (530 T2 a8 A 1520 T 1 €0 0
B, MR K/NELY KE 0.8-1.0 cm,
B LD B IR ML, WGP aEGE
R, JTE B AN R AR SE . e A AR R R
R & . H R — b & % 3%—5%,
R E R AT A F] 8%—10%, X LLPE4A &
B ) R JEAEAE A VA 1 AU

WA IR s, 2R E TR E
{1 )& (Pestalotiopsis sp. ) E 51 . Ky AHHA L
V2 5 SR 4D £ 22 B A I B (R DR TR Rl 2, A
W 58 X HL A B TR R (%) 955 I 28 47 995 D B 1) 49
. gifb . % SEURMENE, FEAE LI b
PRI LA (0 A 2 e, [R) B 6 AN [R) 7
LAY 8 FIR TRz I W M I 2 4K 51
T RMIATENTE I E ., HFRER ik —
IR R B BUR P, BRI 0 &R
R R R B ol R A R4 B4 B i SR s B S A

1 #HRE5rZE

1.1 &
HLARDFER I F R FILP A E i KA X
15 SRR S

P E R Ao S 4R 220, MILTEE R
b Bt i S o T it
1.2 EFE

Ty 4% 2 7 75 W 318 (potato  dextrose agar,
PDA)R: F7 3 , 2L [LBUIR (Czapek-Dox, CDA)H; 3¢
T2 BOCHR[11]RCH o
1.3 EERFIFLER

R Y fa 57 . 2xTaqg PCR Master Mix .
DL2000 DNA marker. B518229-0100 H.p# 3 [Hl
20 DNA Pl G, & TAY TR (EE)
W03 A B2 Fl o 98% Mt sk ik T4 i (pyraclostrobin)
F1 97.3%/i M (myclobutanil), B PE 3£ 24 1 4
e A PR w5 98% M [ fi (azoxystrobin)
94% 7K gk HH PRI (difenoconazole) A1 98% 1% T4 il
(fludioxonil), IITTRFHEWFRHARAF; 97%
K P M (triticonazole) Fll 98% % e (tebuconazole),
PR A W B A BR S A 98% F A
(epoxiconazole), IAPHIEAL2E T A BRA A,
FErr 98tk s ik I T 11 98 %0 14 i g T FH AL A&
PIRTRERZS , A ZRLARREIR 655 5 97.3%0E
M 97% KB ME . 98% I ML | 98% J8l 1 Ak I
94% A fik FH PR g F =2, I REAE YA AL
C-14 JBE BV BEALBEHMHI50) s 98% M T4 /i J& T+ Nk %
25, AT LA D v A BB AL, A At
AR TR A M 2 .

LT M KF, Sartorius 2 H]; YG2F AR
B, WAREHT P EYABRAE; HEEEESRA, b
Vi —fE B2 A A BR A v 5 PCR Y, Bio-Rad
NI
14 REEMNSTSHEEXSHRENE

FIHLAZ o s iU A TG R TR A 4 8 T
) FEV RS 8 T A1 S AR v X i A 1) T PR 1 7 B9 40
B ORISR A R T 4 CIRAFE . i
PRSP 2y 22 5 HEA T AR AR H T B0w
PR E o gt 3 MA0RE, 4300 R At il b 2R
Jotn . XRE, BASACERH 3 AL, WA 3 M.
FERRAC 2 67 I 1 R OS24
Pl IR, F6l BRI EE A 1x10° il +-/mL,
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W55 TG TR KA A% B B 5 8 HOMLER B9 1 O
B Y BB R R 5 8T 43 B Al A B v, Xt
ST E B Rk TR S
1.5 REEESFETE

BEIE A T T bR AP 2= PDA AR |, T
25 CCA ARG REFR 7d, MESH IS MG FRIER, £
2 U RS20 S TR A o A A6 7 f
FIRTEASFHE,, - HAARE 5%, MR A EE RS
AR o3 T B 22 B B A TR o B A i
K JE, M Maharachchikumbura ZE03I 432K
P R 2 A 2 Hb A
1.6 REETFENFEEE

WAETE PDA AR B35 3R 7 d MR, AE
PAEIZH DNA Pl 4 i) 2 4 o it i 2
K20 DNA, % H ITS. TUB fil TEF1-o'"15E K
S1iE4T PCR 9738, 51¥F5I{E B WK 1. PCR
FUWAKZ (25 pL): DNA F4(50 ng/uL) 1 pL,
F. FEESI#(10 pmol/L)#% 1 pL, 2xTaq PCR
Master Mix 12.5 uL, ddH,0 9.5 uL. ITS 4 J
W 254 : 94 °C 3 min; 94 °C 30's, 55 °C 455,72 °C
10 min, fE¥F 29 ¥R . TEF1-a 41 ) i A4 : 94 °C
3min; 94°C30s, 51.5°C45s, 72 °C 10 min,
AP 29 K. TUB J¥ 41 e b 454 : 94 °C 3 min;
94 °C 30 s, 61 °C 45 s, 72 °C 10 min, {H¥H
29 K. PCR W45 5 A 1%3 IR EHEE L F
VKT 3G 7=y A R, W3 8 R Bk
B PIMA R, RIFEE TAY TR L)
et A B A w4 T I .

®1 STFEESIFT

Table I Primers sequences of molecular identification
HEE TaEE 5T

Gene  Primer Primer sequence (5'—3")

name
ITS ITS1 TCCGTAGGTGAACCTGCGG
ITS4 TCCTCCGCTTATTGATATGC

TEF1-a EF1-728F CATCGAGAAGTTCGAGAAGG
EF1-986R  TACTTGAAGGAACCCTTACC

TUB T1 AACATGCGTGAGATTGTAAGT
Bt2b ACCCTAGTGTAGTGACCCTTGGC

W AT P EEHAE NCBI Fodis itk A7
BLASTn X, T 2 [a] P51 & 09 [m] b 55 3 5 b
AR RE I 1) 5 R 910, O 4 3 T A A T
PRUSTIHEL T R G T 404 o (1] MEGA 11.0 3fF
BT KPS T Z =P e, 456 AT
KX, sk 3 ASEEEF A RSEIX, H
Sequence Matrix B4 AR 7 51 1Y 2 H L
Xof 45 SR BR ITS-TEF1-0-TUB i ¢ A 7 HF 42, 15
FIH MEGA 11.0 8Lk A= Bl fE 2 B
(Neopestalotiopsis rosicola)ff: h #MJE. , % FHARHEE:
(neighbor joining methods)fJH R G L EWH, 1EH
A LEXTEE S, B P25 2R 4% % GenBank,
HAF R RAR B P 9 8 s 5
1.7 FRIEEEFRFENE

FHEAE 6 mm fTFL# F Gk 3 d J5 0 B A
MY T D A THURA Y, 43 42 R0 TS [RI R EE
pH {E . YGRS AT PDA WA b g (36 2), 25 °C
B 7 d R s SRR TS EAR . D
CDA 5575 R e mli G IR 5L, M ARl . A
PEXT AR 222 K By 52, UJCRENE . JoRE IR
BN CDA 555023 oo B IR L IR
I S A X TR AR A A A 5 e i 0 A AR A LK 2,
FAAEHL 3 REK
1.8 REFIXRERMNERNSINE

R FH T 22 A6 K B8 350 5 2% TR 70 v SR
B I I 22 AR K B 8OR . e Rl A
SEARCKE R 255 A, R JC KRR B 1x10° mg/L
FIEFR, 75 PDA B IAHIE 50 °CLEART, &

R2 EYEHFUETELERY
Table 2 Biological characteristics deal with different
conditions

Factor Processing condition
Temperature (°C) 15, 20, 25, 30, 35

pH 3.0,5.0,7.0,9.0, 11.0

24 h illumination, 24 h dark, 12 h

illumination12 h dark

[1lumination
Carbon source Sucrose, glucose, soluble starch,
D-fructose, maltose, CK
Nitrogen source  Sodium nitrate, peptone, potassium

nitrate, ammonium chloride, CK
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1 RN R ST 0 245580 A e i s i R e
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98% % ML LA 0.500, 1.000, 2.000, 5.000,
10.000 mg/L, 98% I M4 0.250.0.325.0.500
0.575. 0.750 mg/L, 98%M I Ji5 41 0.050. 0.100,
0.150., 0.200, 0.250 mg/L, 94%7K fik B #Rme Sy
2.000, 4.000, 5.000, 10.000, 15.000 mg/L, LA
045 — W LA PDA A R %F BR , o5 S5 B 42
Pl 1.4, BB EL 3K, 25 °CH: 3¢
S5dE, T8 O wis B, iHEA
VA A% A 7R X I A TR 22 2E R R ST R
T U S 2 A 70X L A T 1 R i
s, HOBCF i 7R 50 e B R TR R S R R
1x10° N F/mL W7 T2 FWIRET, HFZ
TN FE 43 R - 98% MLk ik A R 4 0.012 5,
0.025 0. 0.050 0, 0.100 0, 0.500 0 mg/L, 97.3%
TR | 97% K T AT 98% I MEIE A 0.050 0,
0.500 0, 1.000 0, 5.000 0., 10.000 0 mg/L, 98%
S 1.000 0, 5.000 0., 10.000 0., 20.000 0.
40.000 0 mg/L, DA% Jo i /K A1 B T 0 h
PR, AEANACERES 3 R, AL EE T
$ 200 4~ FEXT BRI A T 15 A& IR F] 90%HT
) 5 A5 Ak B ) 65 0 R

PR 22 25 A 3R (Yo)=[ (O BRI 7 B AR Ak
PHTA 7% A2 )/O0F BB 7% FLAR - T DF L A2) 1% 1005

T6L T B &5 (%)= (361 T B & 00/ A A
$0x100;

T 517 2 40 11 38 (Yo)y=(RF BEF 5~ 1] o HR— Atk
FRAL T8 A K)o BRA T8 & K % 100,
1.9 BUERGItS 9

iz [ Excel 2019 GEit%ud . 430 LATA 22 2F
KA 2 5 A0 MR NN LR (y), A2
I o St e FEE X (B A R AR AR (x), B DPS 9.01 £
ST TR 22 A K R A1 & R EE 7 Rl AR

y=ax+b, 8 E ()4 25 7] B4 S )
Hh ¥k BE(ECso) o

2 ERE55M

21 REESBS5HREMENESSR

B 1754 S e B B 2L A s 12 A
PASR TR, AR L R RN B O S R )
% AR — BT, Dk B 3RO R
L-GLYK1., L-GLYK2 FF a4k . EowtEm
ELERFW, 2 FhEEF B AE RN 3 d B, HE
MR PG PSR BB SR B A5, B I A S
FRBE IR AL A YK, T AR i BB i i 2% B
ANV W () B 0 [ T A R G 3, Bl Y
KIBRBEE B, HEEANM RS, It B H5
AN A AR B B A T R R Rt A
Flv7 d B, FEERT B EREI IR B L LA
AL, A S B AR ERE, 5 5
1 I8 RS B ) B K BE(E 1AL 1B). Jofh
HeRh 7 d B, AEARH IR R R R B, B
Fhs Bt B AR TR, A5 2B 3% A (B 1CL 1D),
X IR JCRBE(E] 1E . 1F). HIRPER (A 1G.
1H)-5 3 28 S0 T R 125 1w 251, &% )5
195 B O B B
22 HREELEESER
221 FRIEEFESESHE

Pk L-GLYK1 7£ PDA Al I (4 K %
HJ 1171 mm/d, WERERREE, AHEHE
geik, WMaAERKKEHE ARG, FRONRE A
(K1 2A. 2B). “FHEEF a3 B A 15k
FIRFRE, S BNHELLTN, Ha
A= 70 - SR A A LR B B BROE 1) 2 €2 3 B
(K 2C), NS ERFERAER TG, A
B BAR (P L 40 i () 2D). A 1 1 5 25
B, HalA, WA ERT A 4 ANRREEL, 5
AT KN H(22.92-36.05) pmx(4.88—7.93) um,
ATV RS 1. 20 3. 4. 5 IERKERK N
2.46-5.52, 4.18-6.68, 4.27-6.56. 4.09-6.41,
2.76-6.01 um; FEJCAHMLE BIHER, JoEER],

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



366 A 2 AR Microbiol. China

1 SRUEZEMAHEFRNEEERSHFEENESR A, B: Wk L-GLYKI #F/A G0 s
C. D: Wtk L-GLYK1 #F it f; E. F: THEUKEEF LGN A G, H: HIERER.
Figure 1 Symptoms of sorghum leaf blight caused by artificial inoculation and natural infection in the field.

A, B: Strain L-GLYK 1 inoculated on wounded leaves; C, D: Strain L-GLYK 1 was inoculated on unwounded
leaves in healthy leaves; E, F: Sterile water inoculated on unwounded leaves; G, H: Typical sorghum leaf spot

symptoms in the field.

17— —_— -
20 um 20 pm 20 pm

2 SRVEBZEAMHHRFEENERZLSMEMEWRSIFIE  A: WPk L-GLYKI #¥%1E1H; B:
Ak L-GLYK1 @y H 1 ; C: FPk L-GLYKI1 }53R5E Bop 778 D: 1#bk L-GLYKI ~fd4iJfl; E-H:
Wtk L-GLYK1 A=A+

Figure 2 Cultural morphology and microscopic morphology characteristics of the pathogen of sorghum

Pestalotiopsis leaf blight. A: The front side of strain L-GLYK1 colony characteristics; B: The reverse side of
strain L-GLYK1 colony; C: Conidiomata of strain L-GLYK1; D: Conidiogenous cell of strain L-GLYKI;

E—H: Conidia of strain L-GLYK1.
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FEFR IR 22 KB Ky 3.58-9.47 pm, 3 R 4R i
S, URER, R B o B AR s IO B
B E A, 1-4 2%, KJEH 8.63-19.90 um
(Kl 2E-2H), #i¥& Maharachchikumbura %3
TS YA, 2R L-GLYK 1 ¥ %
5 Je 14 £ B 19 (Pestal otiopsis kenyana) .
222 RWREESFEVFLEELER

bk L-GLYK1 1 ITS . TEF1-a, TUB 5:[A
5 A BERBEAY Wk 535, 234, 763 bp, EkE
L-GLYK2 %) ITS, TEF1-a, TUB JF41] Fr BE K 24y
Wk 540, 257, 749 bp, 1E GenBank H3545 2 #k

&3 EHTITS-TEFl-a-TUBEREFIHENZERNRZAEN

I B TR A SE R 418 S o R L-GLYK L
M L-GLYK2 Y ITS. TEF1-a. TUB J#41 5riE
W Bk CBS442.67 (KM199302 . KM199502 .
KM199395) i AH LI 43 i 7E 99.61%—100% Z
], T HAHE R E S 8 A I I kY
ITS-TEF1-0-TUB J¥ A I RS L T (E 3)10
N, HEEYIKT 85 MK, 2 EF4> 51
TEAS H AR 43 X, B AR L-GLYK |
L-GLYK2 Y Pestalotiopsis kenyana CBS442.67
BRI 0032, G5 G TE A 5 5 5B i D 2
TE N JE N4 2 B/ (Pestal otiopsis kenyana) .

B0 3 5 P B3R bootstrap {H

PRRACRHALRE R s *: brrfERibk; 155 WP IMURIZ A RS BN PS8 SR

Figure 3 The phylogenetic tree based on neighbor joining analysis of combined ITS, TEF1-a and TUB and
sequences of strain L-GLYK!1 and L-GLYK?2 Pestalotiopsis species. The number on each branch point
represents the bootstrap; The scale bar represents the evolutionary distance; *: The standard strain; The
sequences in parentheses represent the accession numbers of each gene of the strain.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



368 (YIS Gk

Microbiol. China

2.3 AEIEFEETFEHK L-GLYK1 H
224 KR F M
23.1 RE

Fikk L-GLYK1 7E 15-30 °C3t Fl a2k
Ko, £ IR AR PR B 22 4F K HOR 25 Tl B
20-25 °Cili TR EK, 25 CAMFFRizAK
P, 35 CCHZIEARNERK(E 4A).
232 pH{E

bk L-GLYK1 7E pH 3.0-11.0 JG [ ¥ m]
PIAEK, pH 7.0 F1 pH 5.0 A Kb, A=Kk
435k 11.61 mm/d F1 11.50 mm/d, 3 H %% 2 Ja]
ERARRE, HHADA 2R 5 (E 4B).
2.3.3 HER

Pk L-GLYK 1 7E 3 #fA [A DG REA HE R Y
A, SO RE AL H A I 2 A KO R 2 T
WA T E A KRR, ST E
22 K i tg ([ 4C).
234 WRiE

PE L-GLYK1 7[R IG5 F T 258
K, JFH W&o, LAY p-S AR
RR R FR 3 PR 2 KRk, PiERIZER AR
F, BR5 DA A BRUR A B 2 AN B AT,
S HAbBRIFAL P22 5 2 (K] 4D),
235 FIE

Pk L-GLYK1 7EA[R& 8 &0 T e
K, IEAMG RN R FE L e KR,
A KRR 9.33 mm/d, bR -5 X IR TG IR 3 22 540,
5 H A AN 2 S 2, LASARE N R R 3R
HAMHZAERKEE, ARK#EER 2.66 mm/d
(K 4E),
24 J\FREFXEH L-GLYK1 HE
AENNELER
241 XMREEEZLE KRN

J\FAREFIXTE AR L-GLYK] B2 4 KK
BESENE RO 3, M R RIIKF 0.942 1,
b3 2 TR 00 5 R AP ] A 5 i T 9 T 22 4
K, 98.0%M& #fiE(0.105 4 mg/L) . 98.0% MM ARk #
fig(0.121 4 mg/L). 98.0%"% 4 i5(0.174 1 mg/L).

98.0%JEL IR (0.419 4 mg/L)Fl 98.0% [ s fist
(0.924 9 mg/L)XE#k L-GLYK1 A 224 K H
BRI EEIIMER, ECso (HI/NF 1.0 mg/L, H
H98.0% M BRI i A 10 TR AR 55e 470105 4 mg/L).o
97 3% B A X T Ak L-GLYK1 [ 22 £E K (4 i
WOR R, ECso M 17.956 7 mg/L., 94.0% 5 F 31
M1 97.0% K XS B PR L-GLYK 1 B 224 K A9 27
FIVERA-TFHa], H ECs fH4T51 0 4.411 6 mg/L
F14.488 9 mg/L (3 3).
242 XREEEFIHA RS0

P 255770 Bk 98.0%ME TR B . 94.0% 7 ik F
IR | 98.0% M T Il X1 I W S 0 o 0 R
Gh, Ak s AR IACR, HXTEERE L-GLYK1
7 KBRS EIE RIS 4, HEREL R Yy
KT 0.871 6, 98.0%MHmAA ik PR FE X BRIk L-GLYK 1
1715 K AR e, ECso o4 0.010 6 mg/L,
97.3%JEHMA(0.553 6 mg/L)AHIFIERIR T 98.0%
M PREE TR G s RS2 98.0% M (8.617 5 mg/L)
F1 98.0%FHFRME(7.527 2 mg/L); 97.0% K 14 Wk
(20.365 8 mg/L)Xf H ¥k L-GLYK 1 1 1-#5 & A4
TR i 25 (3R 4).
3 Wik

WEHAT, EHNIMIERLEREELE
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KAFFEIRIE . Fan SFUI7E 5 & B0 by A U1 48
% E{ll(Pestalotiopsis trachycarpicola)s| 2 1) =
BB, HARS 107545 P. kenyana M- BEfG
BT ANIR], R BUM HE] Ik B E (R0 BETE R B
W], I B 5 . P. kenyana [l {204 &
RPN, AR YRS . TR
B R IR R BE, $E R SR R 2R,
FE 3 PR B AR A AR, ¥ kA
TERURSEEE, Jo B ASSE, I6Ah, RT5|
BRI ATz S e R 2R R AR
BERT UL, P. kenyana W] {2 4L fE E SR 4 ¢ R
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IR, B: pH; C: YR, D: wIE; E. &, AFE/NEG

& 4 EH#H L-GLYK1 B3 4EM A

FREFR R FEAE P<0.01 KFEEHFHE.
Figure 4 Bionomics of strain L-GLYK1. A: Temperature; B: pH value; C: Light; D: Carbon sources; E:
Nitrogen sources. Different lowercase letters indicate significant differences by Duncan’s multiple range test

(P<0.01).
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#*3 J\MREFXEKE L-GLYK1 B£4 KNS H1ER
Table 3 The toxicity of eight fungicides on mycelial growth of strain L-GLYK1

AT
Fungicide

[ 1 75 e

Regression equation

98.0% pyraclostrobin
98.0% azoxystrobin
97.3% myclobutanil
97.0% triticonazole
98.0% tebuconazole
98.0% epoxiconazole
98.0% fludioxonil

94.0% difenoconazole

y=1.051 6x+5.963 1
y=4.799 3x+8.643 2
y=0.581 2x+4.271 1
y=0.641 3x+4.581 8
y=0.932 6x+5.031 6
y=4.244 9x+6.601 8
y=4.984 3x+9.869 4
y=0.663 2x+4.572 5

ECso (mg/L) MHEXRHR
Correlation coefficient R
0.121 4 0.942 1
0.174 1 0.965 8
17.956 7 0.998 3
4.488 9 0.996 4
0.924 9 0.997 8
0.419 4 0.9815
0.105 4 0.973 6
44116 0.9727

x4 EMREFIEM L-GLYKI1 8 Fi5 L B E H/ER HIH
Table 4 The toxicity of five fungicides on spore germination of strain L-GLYK1

AT
Fungicide

[l )75 72

Regression equation

98.0% pyraclostrobin
97.3% myclobutanil
97.0% triticonazole
98.0% tebuconazole

98.0% epoxiconazole

y=0.695 8x+6.374 3
y=1.591 3x+5.408 6
y=0.670 0x+4.123 1
y=1.684 1x+3.424 7
y=1.298 7x+3.861 6

ECso (mg/L) HRZEBR
Correlation coefficient R
0.010 6 0.903 5
0.553 6 0.895 6
20.365 8 0.9712
8.6175 0.8716
7.5272 0.933 4

Tz o ARWEGESEE R 5 W TR % 3 A O oY
FHA G 28E T BRI

R o D A ) AR SR R, SR 2P AR
AR Y R o5 55 00 5 0 kAR kT A I TR A
P, LI e B IR R S P B . Ly
B R XH P. kenyana 5| 2 1) &= 40 4% 2 £ 4
EESE AR TR SRR, ILR H AR
T 19-26 °C, BRIRZEKR K, HEIRENILE,
JE R RS W 22K S R IR, 1E
Z Ay AR KA A T 20 i kR
H5hE, EARFZHT, WENRERITS Y
B PRI UIAH oG, R e w3 e = v, d it
G R HEH R AP AE 25 R, B, DLk s
PRAE K LB, Yifam HH 8] i858 KUBE G451, BN
KBTI HEK , 8 S 1 0T L Se R
TEE . WEREEVE R, DOl E kA, Ik
ARG, AR T B AT RS g R
&, HAF TR

SRR | B EPUE I, 7E 25 °CHIR E

HESETS , BAEIR 22 R R P, kenyana 7£
DI IR . B IR AR, LAl e b S5
EIREE MBRIR R R 2 3 i 22 A K, HA
WER g R FEA—F . MAMIRH P. kenyana 7E
RIS T W2 RKE R, X450 5kt
FEERAHI , T RE S i o e A [) A S A 2%
W5 EMK AR, AR A
R HARRIL . Ak, ABF5EEIH T P. kenyana
(TR 22 A IR Bl A5, LA AR 908 ke i i
MR E R — W5, DL A R A Wy
PR, iz 3 0 B B 2 AR A BRI AR B -

ZRAW ARG R E P. kenyana #9718
SR ZE IR, VR I MLIEAR [R5 % 11 700 %
D TR T 22 A K5 30 B kB A RO B B R
[7] , 98.0% bt Mk ik Ta7 P XoJ i Jit P 465 7 & O 400 71
RCRTE T A AR TR R e iy, X TR 224
KALA RGN AR A, i [e] 2 B AR D M T
HENY 98.0%ME B IR, L v] LAAG A5 30 A D e
PR 22 A R AE R g I B A 1 1 G B 8 i
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TR o FERTA BB, X D 7R 6 -
KAT B HROR B = RS T R 97.3% )1
PRI, (L XTo Jit  TRT 22 A A A A TR RN e 22
LR PRAT i 55 25 B R0 ELAARAE R A, A B A R AL
A, PR A AR, Tt N BT
SRA 1 24300 328 10 T H TR 7 3 2 3R B o AR
WIFFE 7 5 H A ROR B RIS P, kenyana H
AR BN TEVER, R T = S I S R B
BB SR A IR AR L 33X A FH [R] 52
Jith W5 22340 R BRI T AT R, R
LR AT, kS I R — 24 5 i i A
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BEFT 40% 2 T R 55 A8 T AR A B0 0 30 T 4%
RECPI LT, 28 KX P. kenyana 4%
BRI TRE T R, Bl ad H A 25550008, Az
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