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A [ B ] AR K B0 B 5ol AR IR B A L, RIS 5 Rk BRI 1 SBUs i iR58, Ryalk— 24
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AR 3R 77 R EESE 5 R R BN C. populinum T 24 A KRN3R 7T R MR RCR , W
HERE S WA 7 B2 IE T ECH0 {8 [AIAT, il FH 2 S AU WO 55 2% T ) % BT 22 A= 4 A 40 A 7 1 & A S i
[ &R 1C. populinum [ EGEA KIEE R 20 °C, 20 C 40T, 4525 d HEiE HE N 4.25 cm, 12 h /LT
B & FHK 79.00%; 30 C 40T, WEELERKMOERTFI LS ZRMH . =08 &I 5 F b4 w7
Xt C. populinum T 22 A=+ ) 30 46 SR 2 00 R G Bt s > MBI > 218 R > BREFRE > BRI, 1
EC50 fE 434 0.0048. 0.024. 0.047. 0.25 1 0.49 pg-mL™"; X3z 7617 85 & F m0 bV PR F 91
Bk > R EERE > FILFCAEE > Z R > ez, F35 EC50 {431k 85.07, 101.23, 123.28. 254.80 Fl
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X REAMREERIEAE . [ 8518 1 BBEM A7 IR BN B EAT e A B s e, = FH ) B v R 3R

BB SUEBEZ )
KB R ; IRE; 255, EC50; BHEUES
FE SIS S763.1 XERARIRED: A
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(R
1 AORARTT %

1.1 REHR

Btk BBk . B B & W ( Coryneum
populinum ), 1 K ITTE 2= Be A= PRl 2% 5 H R 2%
BEd it

HEIRZG R 98% R (i 2z va kA fb B}

BABRAF ), 97% ICMems ( Fifgbn T 4 LR}
M ARRAF ), HIACHE S irES ( LE
B R T AL B B B BR A F) ), 98% Wi fif iz
( BigBThr T AR B A R AR ), 98% %
fignde (_LigEBTHn T AR e AR A ). b
w5 Bl 2 e R R 1 x 10* ug-mL! Y £E
Wo R, JOMeEE ke FH B 3 R
R JLFEAR EE AR S e DS IR A, PR SR 7KK
BB R G T 1 R BV B
1.2 RKWH*
121 BHFAFRTEFRGE PDA BRI,
TR e, gk, — MRS RA . 11
mL R 5 9 mL Ak 5 R 2 50 C 241
PDA R 3R FLIRAT, il 4 AN [k B 1) 2 2577 PDA K
IRk,

PR SRS HF R AR T R
AR 200 g, EIME05g, B _4EH 3g, M
MHk 1.5 9, Billg 20 g, fnZEiE/KE % 2 1 000
mL, 121 °C i K 20 min,

PRV . AP C. populinum H L E] 7= 11
Bk b, BTEIRERFATDHEFR S5 (20 C;
12 hOGIR/M2 h J&RE ), FIfRE ) R R IO 75 %
A2 20 mL B0, IR K e,
P37, IRA)E RS -2 R 1 x 10° 4~mL™,
122 R2@HENLE H C. populinum #Fh T
PDA 55 B A= 5 57 58 |, 20 °C (12 h 6/
12 h BAHE ) K535, BERR 1 d WRERIC S R TR TR
AR . B, THA0dENY B MET
( Olympus BX53 ) MWL . AT B K
R/NIEAIR,

123 BESFARLAEKRFBTHEYY R

TS TAEA Y, HIEAE 0.6 cm IFTFLEIE TR
HEITHEYE, R 14 C. populinum ¥ T
PDA Vi e, SR HF 5. 10, 15, 20, 25,

30, 35 ClHIRIEFRM T 25 d (12 hOLH/
12 h BAR5 ), FAHER 3Kk, R+ F Nk
MRS K ER, THEFME,

FHRS T A5 WL 200 pL 987277 T M35 A 1Y

AR, A IEF 5. 100 15, 20, 25, 30,
35 C WA P ARG R IR, 12 h RS Tl
RGO, FERKERTETHAKE—EE R
%, TR TIME, 3 100 MET, B
PR 3K, HWHAATI AR, M7l kR=1
T EBURATRT RBEL x 100%.
124 ZFRAATRAGIPEAEENE REEZ
A K R I 5 A TR R X R A B TR TS . A
TR AR T RN 1 AN EDE, BT 20 C
WEFRATREFE 10d (12 h G2 h B ), R
A I R VR BAR, TR 2 R A K
K, FBACHESE 3K, VIRE K I AMRRFRE
L AR s P R A BEAE S A 6 IROST pR 22 A K
= (X TR B - PR EAR ) | (KR
K% E#%-0.6cm) x 100%.,

SR FHA T A 7R 0O I A B A AR T
BTG . TR MA I 200 pL 87217 W 5)
WA T & 255 PDA AR b, BT 20 °C {HEEEFF
FEIRREREFR, 12 h )R RIS 0L, T Ab 3
HE 3K, VUTEFAR FmaE 2 TE K EZS X IR
T & TR 1.2.3. fF A IHIR= (X I
T R R PR k) I BRI R R x
100%. DA PE VR BEXTEE B AR bR (X)), TR 2
A K AL W 0 ) 3 X B R Ak R
(y), BRIz EIHTE (y=ax +b), iHA
Rk (EC50 1 ).

1.3 HIENEBERSHT

% F Microsoft Excel 2010 #x 4 # 17 £ 95 4k
B, M IBM SPSS Statistics 25.0 %k {4 #4784
KT LN, IR Tukey's ¥EHEAT 22 7 i 1k
53T o

2 RN
21 EBEMNBEEEZAEKMSERFHEELD

00

15 5~35 C A& MBI AR, 1EA AR
JERMET, R a2 R, Hh s iE
22 KO 20 °C, %5 25 d I vk BLAE AT A



162 Mol B BF R %5 36 &

425cm, SHERETEEERERDE (P< 9o R 0 2B 6L B B R 43 00 30.33% . 60.67%
0.05). X TEE T 20 C, HKERZEWE /N, 5 66.00%; SifEET 30 C I, M7k
EARFRESMET, mAEBRFIHEEERREE FUREIK, 30 CH R 23.67%, 35 C LR
(P<0.05), 12hHit, 20 C T EMFI L 18.33% (K1),

Fhe K, H79.00%; 7£5 °C. 10 °C }2 15 °C I},

301 = i 19
45 a a Colony diameter/cm | 80
40+ b = TR %
’ c Conidial germination | 70 ©
d b rate =
3571 c ©
E d 160 <
= X
8 301 R 2
xH @ {50 # &
£ £
8 25¢ = £
=z R
S 20 E ®©
S 130 2
© 15¢ f S
[¢]
120
1.0 1
f f
0.5 {10
0 . . . . . . 0
10 15 20 25 30 35
REC
Temperature

- Bk A SPSS Statistics 25.0 #EA7 #2072 047, Y HLECR ] Tukey's K36, & PEKFEHR P=0.05, NG FH—HEREF ALY
(P>0.05), " —EFrEREE (P<0.05)

Notes: One-way analysis of variance was performed using SPSS Statistics 25.0. The mean comparison was performed using Tukey 's test. The
significance level was P = 0.05. In lowercase letters, the difference was not significant (P > 0.05), and the difference was significant (P < 0.05)

E1 ARERELHET Coryneum populinum BEERZRMSERFHAR
Fig.1 Colony diameter and conidial germination rate of Coryneum populinum under
different temperature conditions

16 20 °C W, JSEE1E PDA B3t B 2Bk 4~6 4 FE, Tiumse, Rumkl, thagnpessk,
2218, 56 d WFTEYE EAR 5.90 cm; Wik LIL, & FRSHN; 4B TFEER, 2ok (3
HEATR, KRG, R0 (K2A), #) AW (K 2B), 30 C I, SRESERET
PR SR b, 5d ZEA T MER I A# T 2 BHARE TR, o EmT s EER, B
HRTRIE, B0, 28 2~-340W, D% AREgiiEi L, FEEESTEE R (E 2C ),

: A: 7€ PDA B33 VS IE A (20 °C, 56d); B: 4MEfiTf; C: /MEMRTHA
Notes: A- the up and reverse observation of C. populinum colony on PDA (20 °C, 56 d); B- conidia; C- conidial germination
B 2 Coryneum populinum B%  SEBTFRSERTHE
Fig.2 Colony, conidia and conidial germination of Coryneum populinum

2.2 REFIEEAMNEEGE —EBAHIER . RIEARI 2575 SR A KR
221 FEANSHmABLAERGIHER K BIEFRE (LR r>0.95), LKL R]
ek REI, 5 UL ZEFIXT C. populinum Y945 (EFERIE o AS[RIZ45 700X TR A 22 A A K AR ) 35 SR
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FEEREZES (P<0.05), [[—F 25705
FEREXT R 22 AR A K R ORI R 22 57 . R
B, TR B Y ) s, EC50 {E o 0.004
8 ug-mL™"; s M EE Rz, EC50H & 0.024

Hg-mL™"; 2 T R ORI BK & fi 1Y) EC50 1H 43 5l A
0.047. 0.25 ug-mL™"; H REFCAEAYTFE ) AR
55, EC50 {4 0.49 pygrmL™" (£ 1),

£1 5MREFIN Coryneum populinum T 224 4 < BN I L R
Table 1 Inhibitory effects of five fungicides on mycelial growth of Coryneum populinum
2571 WA Ak PRV 7 ELAR X IR EAR e El EVE s X FRMr  EC50fH
Fua ii:ide Concentration/ Diameter of colony on  Control colony Inhibito réte/"/ Toxicity regression  Correlation EC50 value/(
9 (ug-mL™") fungicide medium/cm  diameter/cm ry ° equation coefficient ug-mL™")
0.08 0.68 £0.03 m 1.73+0.06ab 927+244a
0.07 0.80 + 0.00 kI 1.70 £ 0.00 abc 81.8 +0.00 bc
Carfecf:zim 0.06 0.80 £ 0.00 kI 1.65+0.00 abc 81.0+0.00cd y=6.0859x + 13.1000 0.981 8 0.047
0.05 1.12+0.08 d 1.73+0.06 ab 54.5 +4.55 hi
0.04 1.35+0.05a 1.73+0.06ab 33.8+2.31]
0.2 0.68 £0.03 m 1.68 +0.03abc 92.3+2.76 a
0.1 0.93 £ 0.06 ghi 1.72+0.08ab 70.3+3.19ef
IR 0.05 0.98+0.10fgh  1.68+0.03abc 64.6+9.2679 -1 2808x+7.0861 09536 0.024
Tebuconazole y=t ’ ) :
0.025 1.15+0.05cd 1.68 +0.03 abc 49.3 +3.52 jj
0.0125 1.25+0.05b 1.70 £ 0.00 abc 40.9 +4.55 k
0.9 0.72 £0.08 Im 160+0.17c 88.8+6.23ab
0.8 0.82 £ 0.08 jk 1.75+0.05a 81.3+6.00 bcd
Thioignizﬁ-ﬁethyl 0.7 0.80 £ 0.05 ki 163£008bc 80.6+4.47cd yoy5560x+64216 09813 0.49
0.6 1.00 £ 0.10 efg 1.72+0.03ab 64.2+9.14fg
0.5 1.15+0.05 cd 1.73+0.06ab 51.5+2.62 hi
2 0.80 £ 0.00 kI 1.68 £ 0.03 abc 81.5 + 0.50 bed
1 1.00 + 0.00 efg 1.68 + 0.03 abc 63.1 + 1.00 fg
. .
Pr“j;ﬁgfaz 05 107+£006def  1.68+0.03abc 56.9+597 ghi 0827 4x+54957  0.956 0 0.25
0.25 1.13+0.06 d 1.68 + 0.03 abc 50.8 +4.75 hi
0.125 1.23+0.03 bc 1.70 £ 0.00 abc 42.4 +2.62 jk
0.1 0.88 + 0.03 ijk 1.68+0.03 abc 73.9 +2.00 de
0.05 0.90 £ 0.00 hij 1.70+0.00 abc 72.7 £0.00 e
Difer;zgfru‘?;zole 0.025 0.93 £ 0.06 ghi 1.70 £ 0.00 abc 69.7 + 5.25 ef y=0.564 5x + 6.310 7 0.988 0 0.004 8
0.01 1.08 + 0.03 de 1.73+0.06ab 57.3+2.44 gh
0.000 5 1.42+0.03a 1.73+0.06ab 27.9+1.091

e RIPEIR A CEME + SR, [ S FEARIR S A R R A EE (P> 0.05); FEAFRKREREE (P<0.05) N[
Notes:Notes: The data in the table are mean + SE. The same letters in the same column indicate that there is no significant difference
between different treatments ( P > 0.05). Different letters indicated significant difference ( P < 0.05).The same below.
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A1 A At E A 4 A TAT 95 LG Ik AF A
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RN o3 AR T A AR A B T RO R CREOG
FHr>096), RUNABEE R EER . Wk
R ot 35 BT 4 A 7R B & B B0 AR T Bk, EC50
{Hiw/N, A 85.07 pg-mL™"; BRE&FRE . HILFCA

M Z W R 1) EC50 {43 %1 o 101.23, 123.28 1l
254.80 ug-mL™"; JmR AR oA A6 7R & B3R
H#x7%, EC50 {4 327.78 ugmL™" (£ 2),

%2 S5FEEFIX Coryneum populinum 4347 F 1 & B30 I L R
Table 2 Inhibitory effect of five fungicides on conidial germination of Coryneum populinum

25 WS TR ELIHES Bl CIlE Yy FHR R EC501H
Fu;l i:::ide Concentration/ Spore germination Inhibitory Toxicity regression Correlation EC50 value/
9 (ug-mL™") rate/% rate/% equation coefficient (ug-mL™")
X (BB
Control (sterile water) - Rty s 2l - - - -
350 28.00+1.00p 646+1.14a
300 34.00£3.00n 57.0 £ 3.36 cd
Carbendazim y=e. : ) )
200 46.67 £ 1.53 jk 40.9 £ 0.55 gh
150 59.00 £ 1.00 cd 25.3 £0.63 mn
350 35.33+1.15n 55.3+1.88d
300 42.67 £0.58 | 46.0 £ 0.81 ef
TR 250 49.67 + 0.58 ghi 37.1 £ 1.02 hij -
i g i y=2.0026x-0.037 7 0.9759 327.78
200 5267 +£1.15f 33.3+0.85 jk
150 58.33 £ 1.53 de 26.2 £ 0.37 mn
120 39.67 £ 0.58 m 498+193e
100 48.00 £ 1.00 ij 39.2+0.27 gh
IREFTATHE 80 52.33+ 153 f 33.8 + 0.42 ik _
Thiophanate-methyl y=2.487 6x-0.201 3 0.990 0 123.28
70 58.67£1.15d 25.7 £ 3.25 mn
60 61.33 £ 1.53 bc 22.3 +3.89 no
120 30.33 £ 1.53 op 61.6 +£0.99 ab
100 40.00+£1.00 m 494+129e
WK 1% 80 51.33+1.15fgh  32.2+6.28kl -
Prochloraz 9 y=3.721 4x-2.462 6 0.994 2 101.23
70 56.00£1.00 e 29.1+£2.69Im
60 63.00+1.00b 20.2+1.790
100 31.33+1.150 60.3+1.80 bc
90 35.67 £0.58 n 548+1.80d
At 80 45331252k 426+ 1.74F -
- 9 y=3.169 3x-1.116 0 0.967 2 85.07
70 49.33 £ 1.53 hi 37.5+1.50 hi
60 52.00+1.73 fg 34.1+£2.79ijk

223 TEvABEHLEKERF AT HLE
EXF AR, A8

Hoh o B B

fii C. populinum HVE A K G218, TR 22 AR A KB
Z RN, Bl kv B T, C. populinum
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PEVE AR AR )N, 25006 B 22 AR A K i
B R, WEEEME 0.000 5 ug-mL™", HYEE
#h 1.42 cm, §HR 27.9%; 0.01 ug-mL™" i,

W& AR 1.08 cm, #I1i|% 57.3%; 0.1 ug-mL™"
BF, BV B2 0.88 cm, 4 73.9% (¥ 3),

Y/

B 3 AEIREEEMIT Coryneum populinum E3% 4 KIS (10d)
Fig. 3 Effects of different concentrations of Difenoconazole on colony growth of Coryneum populinum (10 d)

Xt C. populinum T 22 =K A4 5], 3R
WG, A Ew, FPERIEY, ZE8 N
u A (FEE ) IEHW WA . SONRMAEHS,

C. populinum T 22 F 1 A8 fH MRS . 73 S AR K,
REBUT AT RS, AN ERRE, R
R (& 4),

T AJgXHRE 244K (10d); B 0.000 5 ug-mL™" SEEEMAE TS 224K (10d); C 9 0.000 5 pg-mL™ EEEMARE TS S L/ Fillik, a6

ik ATIERHIR (12h)

Notes: A- the control mycelial growth (10 d); B- the mycelial growth after treatment with 0.000 5 ug-mL™" Difenoconazole (10 d); C- the spore
germination after treatment with 0.000 5 pg-mL™" Difenoconazole, and the red arrow indicating the normal germination of spores (12 h)
4 EREWE (0.000 5 ug-mL™") {EREKHT Coryneum populinum B 4K RS EBFiEENBMEENR
Fig.4 Microscopic observation of mycelial growth and conidial germination of Coryneum populinum after
treatment with 0.000 5 ug-mL™" Difenoconazole

3 i

HH TR 22 B8R s D D ) B 2B K TR 25
C LA, A b BE g B I e A K R D
., BT, C. populinum #2244 H4= K H
0%, 2RO AERTFARHRSE T AR, 5HAD
0 9 It R A R R AR AL PO AR [R] 1R 7%

C. populinum B 2z A A= K 5 300 il 3R A7 A6 B 8 22
S, TR s K 22 T X 3 R SR i A
FRAsR, JUIHCE R 4 R 5 M e, EC50 {2l
0.004 8 ug-mL™, i ! %L 4G 45 i EC50 24 0.49
Hg-mL™", IR M AH 2205 100 5% . UL AT
U, TR TR FRRTAZ AR I BRE 995 A A 2244 A K g 4 ol



166 7 NI = S % 36 %
YEREA —E e site, BmEme . PREERE L. — 20T,
XS C. populinum 43 A il 8 & 8 J1 8058 JET
4 ‘a ‘143\

U G R Tt e ) 0 7V T et , EC50 {2l 85.07
ug-mL™", £ b, SEEEEXT C. populinum B 221k
KA A R B A RR I HISCR , R
R YL T A S A T A R AT LA A8 e 3 1 & A=
M GE, HEEERE, TERHEEHSESD, R
I B4 il FH 7 BTy R0 25 AT EIR EROO, andiik
JE AR EEE (10.000 5 ug-mL™") FIZE A (0.04
ug-mL™") % C. populinum FIMHIZCR AT, 7]
DIt — 2 I 2GR R L, AP PEfe AE 22

2 PR 0 1 T LA PR A 35 A % TR
X9 S TR A BRI RICR, , AR 7 32 1 2807 TR ) ) i A
PERA ARBFFE T ) 5 R 2G50 2 R T i v A
A, Horp Z2 1R R SEFE A R AR I R 28 R
A, RS2 EYE FE B A T B2 A
BAFR, 33 PR A R TR A A PP 2 e T R A
P9 DNA & R, M2 i o2, BHAS S0 I
HOFEP2O SR | R A R R W Bk e S S R
SRR, BA SRR i SRR A
XFRER TR A W B A MHIEN, TR
TR EYF BIR20, HS mE R R 28K
HRIXT C. populinum M I R R ELE, BRI M
P X095 P 4 2 A1 & PRV E P IRAT ,  (ELX B 24
AR AP HIVE AR, LR R A R B AR, e
AEBOV RS S TR A EE T Marssonina mali 1818 &
AR VE SR T, X SR EE A, Ul
HHL 2R TR B A AR SOR B et . A e
E T SRR AR ZY X C. populinum )= P #
J1, S EIRIAHEL, SRR B AR RO R PR AR B
AR, HERR T 5000 T Hp BRI B A X
SRR R,

M EEAVE ] C. populinum J5 3 3 H B 22 2 1
FBS . 43 SZARRE K, 51 A A 96 79 o 410 A
EARE A, B8 28 I R f 1 rh (B 40
Wik, Wz e a1 1k C. populinum 7
A AL P RE LY . xR 45 RS
Xt Ascochyta caulina 534 fl—1 & 40§l 4F H
FERIPA, A FEEEMXT C. populinum AT HIFE H
ML A Rtk — 205 . AR ANE S NI T
5 Fp A X C. populinum T 2244 Az K o3 A
T & RREE, (HX7E E R AR SRR A A 1 Tk

K IR BEE T C. populinum 7E 5~35 C i [Fl
WK, Bo@AKIEE N 20 C, KTsET
BOf i, WYERA K., 30 C &MU, 2850
AT AN R B R SR o T X TR TR 22 A
K K oy A 7 W & 40 AR B s . 0.000 5
ug-mL™" EEEAE S, C. populinum T 22 3 kL
B AR, AERTIEESE, B
X RSP A BIERHE .
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Sensitivity of Coryneum populinum Bres. to Five Fungicides

TANG Xiu-li', YANG Jian-min', MENG Zhi-long', SHI Ying'*

(1. College of Biological Sciences and Technology, Taiyuan Normal University, Jinzhong 030619, China; 2. Shanxi Vocational
University of Engineering Science and Technology, Jinzhong 030619, China)

Abstract: [Objective] On the basis of the optimum mycelial growth temperature investigation of Coryneum
populinum Bres, the pathogen was measured for susceptibility to five fungicides. The approach provides a
theoretical reference for disease control of poplar gray spot and fungicide acting mechanism against the
pathogen. [Method] The mycelium growth rate method and conidia germination method were used to de-
termine the antibacterial effects of five tested fungicides on C. populinum mycelium growth and conidia
germination, and the toxicity regression equation was constructed and the EC50 value was calculated. The
morphological changes of mycelia and conidial germination were observed after fungicide treatment. [Res-
ult] The optimum mycelial growing temperature of C. populinum was 20 °C with the colony diameter of
4.25cm after 25 days, and the conidial germination rate was 79.00% after 12h on PDA. The mycelial
growth and conidial germination were both inhibited at above 30 “C. The inhibitory effects of the five fungi-
cides on mycelial growth of the pathogen showed the trend of Difenoconazole > Tebuconazole > Carbend-
azim > Prochloraz > Thiophanate-methyl, with the average EC50 values of 0.004 8, 0.024, 0.047, 0.25 and
0.49ug-mL™", respectively. The virulence of the five fungicides to the pathogen’s conidial germination
showed the pattern of Difenoconazole > Prochloraz > Thiophanate-methyl > Carbendazim > Tebu-
conazole, with the average EC50 values of 85.07, 101.23, 123.28, 254.80 and 327.78ug-mL™", respect-
ively. The hyphal surface of the pathogen became rough with enlarged branches, and no spore was pro-
duced after application of Difenoconazole. The conidial germination became morphologically abnormal
with branching and enlargement or no enlagement of germ tubes. [Conclusion] The fungicide difeno-
conazole has high virulence to C. populinum, and it shows a potentially effective candidate agent for man-
agement of popular grey spot.

Keywords: Coryneum populinum; temperature; fungicide; EC50; micro-morphology
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