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Toxicity and field control efficacy of seven fungicides on three pathogens
of Valsa canker disease
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Abstract Valsa canker is an important fungal disease of tree branches such as apple, pear and poplar. In order to
screen the fungicides which can effectively control the pathogens of three different hosts, Valsa mali var. mali,
V.mali var. pyri and V. sordida, laboratory toxicity test was conducted to compare the inhibitory effects of
seven fungicides on mycelium growth and conidial germination of the Valsa canker pathogens of three different
hosts, and the field trial was conducted to compare the control effects of seven fungicides on lesion expansion and
conidial germination of V. pyri. We also tested the synergistic effect of 8. 6% PEG, a fungicidal synergist. Toxicity test

indicated that difenoconazole, tebuconazole, pyraclostrobin and propiconazole  carbendazim showed higher
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inhibition effect on mycelium growth and conidial germination of three tested Valsa canker pathogens,

difenoconazole showed the minimum average ECs, value among them, and the inhibition rates of tebuconazole

against mycelial growth and conidial germination of three Valsa canker pathogens both reached 100% at the

concentration of 0.33 mg/L, which showed the minimum average MIC value. Field trial demonstrated that

difenoconazole 45% SC, tebuconazole 43% SC and propiconazole « carbendazim 35% SE showed better control

effects on lesion expansion and conidial germination of pear Valsa canker. Among them, the control efficacy on

lesion expansion of difenoconazole 45% SC (30.00 mg/L) reached 82.23%, and the inhibition rate of conidial

germination in the field reached 85.96%, which showed the best control effect among the seven fungicides.

Albendazole 10% SC combined with synergist 8. 6% PEG had obvious synergistic effect, with the control efficacy

of lesion expansion increased by 15. 39 percentage points and the inhibition rate of conidial germination increased

by 23. 75 percentage points, which were 73. 46% and 83. 06% , respectively. The above results provide a scientific

basis for the chemical control of three host canker diseases, such as apple, pear and poplar.
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R3 THREFIX 3 FHREE L EKREIEKRE (MIC)RE"
Table 3 Determination of minimum inhibitory concentration (MIC) of seven fungicides on mycelium growth of three pathogenic fungi

PR A TR 9 JEL PR IR/ (mg/L) MIC MIC *F-H){i / (mg/L)
Tested fungicide Phytopathogen Test concentration Average of MIC value

43 %% M SC PG-AKSI1 0.40,0. 80, 1. 60,3. 20,6. 40 0. 60 (0. 3340.15)b
tebuconazole 43% SC LI-AWT3 0. 043,0. 064,0. 096,0. 144,0. 216 0.08

Y-SYDI 0.10,0. 20,0. 40,0. 80, 1. 60 0. 30
45 Y Ak P 3R SC PG-AKSI 0.10,0. 20,0. 40,0. 80, 1. 60 0. 60 (0. 4540. 09 b
difenoconazole 45% SC LI-AWT3 0.10,0. 20,0. 40,0. 80, 1. 60 0. 30

Y-SYDI 0.16,0. 24,0. 36,0. 54,0. 81 0. 45
35% R « LR SE PG-AKS1 0.60,1. 20,2. 40,4. 80,9. 60 0. 90 (0.53%0. 23)b
propiconazole « carbendazim 35% SE  L1-AWT3 0.40,0. 80, 1. 60,3. 20,6. 40 0. 60

Y-SYDI1 0.053,0. 08,0. 12,0. 18,0. 27 0.10
25 % ML mREE  E SC PG-AKS1 2.20,4. 40,8. 80,17. 60,35. 20 6. 60 (2.74%1.9Db
pyraclostrobin 25% SC L1-AWT3 0. 25,0. 50, 1. 00,2. 00, 4. 00 1.50

Y-SYDI 0. 04,0. 08,0. 16,0. 32,0. 64 0.12
10 % A HM: SC PG-AKS1 3.60,5.40.8.10,12. 15,18. 23 6. 75 (5. 4540. 95)b
albendazole 10% SC LI-AWT3 2.40,4. 80,9. 60,19. 20,38. 40 3. 60

Y-SYDI 4.00,8.00,16. 00,32. 00,64. 00 6. 00
3 Y BERE T WP PG-AKSI 21. 33,32. 00,48. 00,72. 00,108. 00 40. 00 (40. 334=2. 60) b
benziothiazolinone 3% WP LI-AWT3 12. 00, 24. 00,48. 00, 96. 00,192. 00 36. 00

Y-SYDI 16. 00, 24. 00,36. 00,54. 00,81. 00 45. 00
50 %6 F B R SC PG-AKSI 160. 00,240. 00, 360. 00,540. 00,810. 00 450. 00 (241. 004129. 85)a
thiophanate-methyl 50% SC LI-AWT3 45. 00,90. 00, 180. 00,360. 00,720. 00 270. 00

Y-SYDI 1. 00,2. 00,4. 00,8. 00,16. 00 3.00

1 MIC V-¥{E Y 3 AT 1P 3IME L hriiiR 22 RS R F-8:3R /R 4 Duncan [ORTE M 22E K3 7E 0. 05 /KF- 225, R,
The MIC average value were mean=standard errors for three experiments, Different lowercase letters after the data in the same column in-
dicate significant differences (P<C0. 05) using Duncan’s new multiple range method. The same below.

R4 7THRERI 3 MEEESERF IR SRIMEKE (MIC)UE
Table 4 Determination of minimum inhibitory concentration (MIC) of seven fungicides on conidial germination

of three pathogenic fungi

3mey 9 JE AT IR/ (mg/ L) MIC MIC “F-#{E/ (mg/L)
Tested fungicide Phytopathogen Test concentration Average of MIC value

45 Yo Rk FH R SC PG-AKS1 0.01,0.02,0.04,0.08,0. 16 0.03 (0.15+0.08)b
difenoconazole 45% SC L1-AWT3 0.10,0. 20,0. 40,0. 80, 1. 60 0. 30

Y-SYD1 0.04,0. 08,0. 16,0. 32,0. 64 0.12
43 %6 M SC PG-AKSI 0.16,0. 24,0. 36,0. 54,0. 81 0. 20 (0. 20420. 00)b
tebuconazole 43% SC L1-AWT3 0.16,0. 24,0. 36,0. 54,0. 81 0. 20

Y-SYD1 0.11,0. 16,0. 24,0. 36,0. 54 0. 20
35% M « ZER SE PG-AKSI 0.43,0. 64,0. 96,1. 44,2. 16 0. 80 (0.57£0.15)b
propiconazole * carbendazim 35% SE = L1-AWT3 0. 20,0. 40,0. 80,1. 60, 3. 20 0.30

Y-SYD1 0. 40,0. 80,1. 60, 3. 20, 6. 40 0. 60
25 Yo MLk ik T g SC PG-AKSI 0.40,0. 80,1. 60,3. 20, 6. 40 1. 20 (0. 804-0. 31)b
pyraclostrobin 25% SC L1-AWTS3 0. 36,0.54,0.81,1.22,1. 82 1. 00

Y-SYDI 0.11,0. 16,0. 24,0. 36,0. 54 0.20
10 % B me SC PG-AKSI 2.50,5.00,10. 00,20. 00,40. 00 3.75 (2.7540. 66)b
albendazole 10% SC L1-AWT3 1.00,2. 00,4. 00,8. 00,16. 00 3. 00

Y-SYD1 1.00,2. 00,4. 00,8. 00,16. 00 1.50
3 Y EES T WP PG-AKSI 5.00,10. 00,20. 00,40. 00,80. 00 7.50 (3.77£1.87b
benziothiazolinone 3% WP LI-AWT3 1. 60,2.40,3.60,5.40,8. 10 2. 00

Y-SYD1 0. 60,1. 20,2. 40,4. 80,9. 60 1. 80
50 %6 LA R 2 SC PG-AKSI 40. 00,80. 00,160. 00,320. 00,640. 00 120. 00 (111. 67453. 57)a
thiophanate-methyl 50% SC L1-AWT3 47.41,71.11,106. 67,160. 00, 240. 00 200. 00

Y-SYD1 12.00,18. 00,27. 00,40. 50,60. 75 15. 00
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16 7 Fh AR B v, 10 % e SC
150 % AR E R SC 5 8. 6% PEG IRELIG B 1A%k

O 34,1026 . BIFRIRE A 4 Bl R BRI )A ED Jié By
RO AN K S TR BCJE B 2805 6 By ) Ak B B 386

W ERT I B A2 R B s HE - EER.
Wi . Hod 10Xk SC+8. 6% PEG AbHi4H 2.3.2 R AEBTFHAMHE KR

FESS 3 U2 JE R B A 12, 20 em, B E LT
BRI AL BEAL 1 19. 37 cm, PijARCAR AR 73. 46 6, 4%
TeBhFIALFRZE B 5 HE B T 15. 39 H 4 5 50 % H 3
R R SCH+8. 6% PEG 5 3 WJiti 25 J5 i B K B hy
14. 50 cm, g F L FICBI A AL PRAL 19 18. 37 cm, B
R H 68. 76 %0, BALEE = T 8. 30 H Ay AL, BhFRE
T 30WERE IR WP (134 85V 2 sl Kt 4, 58 3
VRO 25 5 i B BE 2 34 30. 63 em, W B T GBI A
KEFEZH Y 25. 60 cm, PR FEAR T 10. 34 H 43 &1, 14X

7 b R T RN B TR A2 1) 43 A= A 1 4
VEFRSE AT, 7 i 25 B 700 X B AR B8 92 5 43 A= 1+
W R0 AT — 2 P VB 5 AS TR) 3% P 790 =2 ) 40 o] 2 SR
HESSARFELR(FK6), 1 WiEzh)5 10 d
CEf5 2 OB Z T » 45 A B AL 1) 40 A 90 7 1 & 0 11 3
BT 500,350 M « Z R SE Fl 43 Y0 13 M
SC Pl 255w » BRIt 4020, B 25 Yo Nk m ik 14
fisi SC A1 390 MEFEfi WP LIAM® 5 Fh A% B 57 S5 44 8%
FITEAC 5 I ) X AN R AR 4 T, o 100N

RO T IREFI IR KR E B 5 E TR E MR

Table 6 Field inhibition efficacy of seven fungicides on conidial germination of pear Valsa canker

55 1Rz )5 10 dC5B 2 IR 25 i)

55 2 Wit 2y )5 10 d

R/ 10 days after 1st application 10 days after 2nd application
b3 (mg/L) A BRI/ % ST W &AM 2/ %
Treatment Effective HER/% Inhibition rate R/ % Inhibition rate
concentration  Germination rate of conidial Germination of conidial
of conidia germination rate of conidia germination
00 i mk iz SC 0 — i
iwbﬁ)i(‘ Jé?:; S;—;Ssiﬁgj%;ﬁ;;(} 107. 50+143. 33 (52.38+2.18)fg (44.6542.81)ab (9.32+0.73)f (89.56+1.00)a
ebuconazole 0 . 0
43 % e SC - tebuconazole 43% SC 107. 50 (55.397F1. 64)efg (41.55+0. 98)abe (10.33=+1.32)f (88.61%1.51)a
0/ kb i Nl ) 0 — e
zi,/:lfé%q]j fSSO/ng-fSA?%VZ‘l;Z% 30. 00+143. 33 (52.58+2. 17)fg (44.46=+2.53)ab (10.40+1.53)f (88.33+1.87)a
€ conazole 0 . 0
45 YAk R R SC
d;fﬁljiff;ﬁi fBSO/( SC 30. 00 (57.80F2. 34)def (38.86=+3.65)abed (12. 6040. 84)f (85.9640. 69)a
Z 0 2
9 1k S . 6% R P
1?bATﬁl£ lgoc;zc(ifg 335 PEZ:‘ 166. 67+143. 33 (52.37=£2.57)fg (44.58+3.84)ab (15.0942. 18)f (83.0642.67)a
albendazole 0 . 6% 5
0 W . ""“tl 0 — e
ifoﬁi?jniolfiﬁeii;ri ES/OO/Ez%QBEiiV PEG 583.33+143.33 (47.74=42.73)g (49.64+2.41)a (15.80E2. 691 (82.44=+2.70)a
K * 0 . 0
0 1719 '““:I
250/;P§)Jé OlglilkaEd im 35% SE 583.33 (52.10F2. 79fg  (44.90=£3.77)ab  (22.54=+1.69e (74.90%1.29)b
T 1conazole ¢ carbendazi 0
10% MMk SC  albendazole 10% SC 166. 67 (64.1741.52)bed (32.2940. 41)cde  (36. 4741, 65)d (59. 3141, 34)c
25 %o Nk ik R s SC
pyﬁcifrgfbf%‘_y sC 166. 67 (67.96+£2.15)bc (28.13%3.67)de (38.7243.35)d (56.9142.81)c
S 2/0 DU
3 BEZZM WP benziothiazolinone 3% WP 37.50 (65. 313, 96)bed (30. 855, 56)cde  (42. 463, 27)cd (52. 434, 49)cd
0 WRTRE T TS SC 0 — i
iSAui%Efb?E;rﬁggfgilﬁ% 166. 67+143. 33 (71.58=£2.58)b  (24.37+3.32)e (47.1342.72)c (47.4941.81)d
yracloStre n z2o,0 . 0
0/ [ A 0 — T
IS)A iﬁ?m ;:[,Pj&;ifviépig@gy PEG 37.501+143. 33 (66.71£3.41)bc (29.40+4.98)de (48.27+2.23)c (45.96+3.72)d
CeNz: azolimone 0 . 0
% B BT S +8. 6N EL—
f}?ifp?j jl_ﬁiﬁliithif;)gj/(g{g%SCGﬁPF(J 500. 00+143. 33 (62. 09743. 00)cde (34. 3274, 33)bede (49. 00£3. 34)c (45, 40+2. 69)d
anate-me 0 . 0 V)
50 % HI AR B R SC  thiophanate-methyl 50% SC 500. 00 (70.9543.03)b  (24.99+4.29)e  (59.84+2.51)b (33.06+3.88)e
FHEXTEE  Positive control — (94, 75+1. 86)a — (89.61£2.11D)a —
FIEXT B8 Negative control = (0. 00=0. 000 h = (0.00+£0. 00) g —

1) 43 A=Al S A A R B UE Hy 3 W 5 AN E AL I P {E EhRifER 22, [6) ) tp AR - BEFR R 48 Duncan [OBHS R 22 EE K30 7E 0. 05 7K
ERrE.
The germination rate and inhibition rate of conidia germination were both mean == standard errors for three experiments and five replicates.
Different lowercase letters after the data in the same column indicate significant differences (P<C0. 05) using Duncan’s new multiple range
test method.
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Biime SC 1 50 26 H LA 18 2 SC 5 B RR e 5 %
A3 AT A4 T 12, 29.9. 33 H AT .

55 2 Wit 2 )5 » AR GBI AL BEZE v, 43 V0 S5 Mk
SC Fl 45 %6 ZE ik H ERIE SC X 4= #1740 il 2R 43 5]
IKF T 88. 61 %1 85. 96 %, L w5 T HiAth 5 Fh R
FIAL PR , 30541 45 P A5 . 5026 FJE A B 2 SC %t
Oy AT IR B 33, 06% . BER T HA 6
FR BRI PR . m A B 5. 10% N Bk SC.
500 HISLB & SC M 3520 Mk « 218 R SE X4
AT A A R AR T Hoh 10 Yo ke SC
PERF] 83.06 %0, BTGB R AL BT T 23.75 F
A3 1 AN R A A5 Y0 R Tk B #Rme SC AT 43%
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