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Toxicity of four common fungicides to tomato Fusarium
wilt in Jiangsu Province

Yang Xiaoyun. Zhang Bin, Liu Youzhou, Chen Zhiyi

(Institute of Plant Protection , Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract The inhibitory activity of 4 fungicides against 36 Fusarium oxysporum , the pathogen of tomato Fusari-
um wilt, was investigated by mycelium growth rate method. The results showed that different fungicides have cer-
tain inhibition effects on the growth of F. oxysporum. 25% JS399 —19 SC and 50% carbendazim WP had the high-
est inhibitory activities, with the EC;, values of 1. 65 pg/mL and 2. 91 pg/mL, respectively, followed by 3%
zhongshengmycin WP with ECs, value of 12.56 p1g/mL, and 75% daconil WP was the weakest. Moreover, patho-
gens collected from different regions showed significant difference on the sensitivity to the four fungicides. The
pathogens from Tongshan District were sensitive to carbendazim and JS399 - 19 but fairly resistant to the other 2
fungicides. Pathogens from Shuyang District were highly sensitive to the 4 fungicides. Pathogens from Jiangyan
District had low sensitivity to daconil, but very sensitive to the other 3 fungicides. This study provides an impor-
tant theoretical and practical basis and reasonable selection of fungicides for the control of tomato Fusarium wilt.
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s BRI . VR PH A X it 7 i R FH K R3S AR i Fb
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FEEMR 5 g, 7%18/K 1 000 mL, 115405 10 g, #EHE 5 g,
Bl 20 g, PCNB 620 mg, Oxgall 1 g, i iR 4% 5 %
300 mg, MR 4R F 75 mg,

PDA 85553 25 je H R 200 g, A4 HE 20 g
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BFIMERE /330 1.5.10,50 A1 100 pg/ml., 25% F
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Fig. 1 Colony morphology of two types of strains
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Fig.2 Conidiogenous cells (a)and conidia (b) of

Fusarium oxysporum

2.2 4FMRABEFINERHERENSHNEER

WA I 4 PSRRI 36 4K 7 il 2200
PR P 22 A K SR T A R 65 5 ] AL AS T 3% R 7 6
T ER AT IR P AR EER. TSHAM
B AT R R ) BE B L P38 ECs Ry (55. 140 £
5.711) pg/ml, 3% AR TR 2 AT IR B 70 ) 5 1 IR
Z ) ECy A (12, 56040, 199) pg/mL; 5046 %
PR 28 R4 70 A0 25 V0 UM B R A 7 00 1 7 ) 4
38, F 1 ECs, 43 91k (2. 908 +0. 086) pg/mlL Fi
(1.65240.173) pg/mlL,

75 Y0 F B AT AR R R BH B R 4 7
ECs J 0. 36 ~61. 44 pg/ml, X 22 HE & Bk 19 75 77 IR
ZECs i H 22. 01~95. 34 pg/ml, Xf 4 L1 bR 1Y B
155 EC, Ji i 1. 52~246. 61 pg/ml(F% 1~2),

F1 BREFRETEERFNENRERENENSHINEER
Table 1 Toxicity of 75% chlorothalonil WP to tomato Fusarium oxysporum

FIRS > T Il 75 7 R FREL ARCPWIE/ || Wtk S 7 11 75 7 HHIE AL AR/
Strain Toxicity regression Correlation pg e mlL ! Strain Toxicity regression Correlation pg e mL !
number equation coefficient EGCso number equation coefficient EGCso
Al y=0.466 9 x+4.584 7 0.952 9 7.75 B19 y=0.586 7 x+3.912 5 0.977 1 71. 38
A2 y=0.801 8 x13.911 9 0.926 9 22.75 B20 y=0.669 3 x13.779 6 0.944 3 66. 59
A3 y=0.398 4 x+4.927 2 0. 906 1 1.52 B21 y=0.419 4 2+4.351 0 0.893 8 35. 27
A4 y=0. 448 0 x+4.032 4 0.974 4 144. 48 B22 y=0.629 0 x+3.837 8 0.932 7 70. 42
A5 y=0.433 3 x14.089 5 0.891 1 126. 27 B23 y=0.441 6 x+4.210 0 0.911 7 61. 51
A6 y=0.686 3 x+4.379 9 0.973 6 8.01 B24 y=0.541 6 x+4.106 7 0.883 4 44. 60
A7 y=0.466 7 x+4.149 3 0.837 9 66. 50 C25 y=0.357 4 x+4.508 4 0.969 0 23.74
A8 y=0.585 9 x+3.785 4 0.909 1 118. 32 C26 y=0.557 1 x+4. 450 2 0.939 2 9. 70
A9 y=0.416 7 x+4. 210 4 0.843 6 78. 50 C27 y=0. 248 6 x15.083 3 0.984 6 0. 46
Al0 y=0.659 7 x+3.871 3 0. 956 0 51. 40 C28 y=0.391 3 x+4.315 4 0.892 8 56. 18
All y=0.877 2 x+3.473 6 0.958 0 54. 96 C29 y=0.450 2 x14.240 7 0.970 3 48. 59
Al2 y=0.598 7 2+3.567 9 0.843 9 246. 61 C30 y=0.620 0 x+4.522 7 0.835 1 5. 89
B13 y=0.656 9 x+3.717 0 0.983 7 89. 77 C31 y=0.381 2 x1+4.335 9 0.962 9 5%, 22
B14 y=0.590 2 x+3.857 4 0.877 3 86. 29 C32 y=0.555 7 x+4.412 0 0. 879 2 11. 43
B15 y=0.591 2 x+4. 206 2 0.957 6 22.01 C33 y=0.616 3 x+4.100 8 0.933 1 28.78
B16 y=0.481 7 2+4.169 3 0.988 0 53.03 C34 y=0.243 1 2+5.107 7 0.9550 0. 36
B17 y=0.723 3 x+3.568 4 0.920 9 95. 34 C35 y=0.440 6 x+4.212 0 0.775 5 61. 44
B18 y=0.712 1 2+3.776 8 0.912 5 52.21 C36 y=0.374 0 x14. 668 7 0.893 9 7.69
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Table 2  Sensitivity of tomato Fusarium oxysporum from different regions to 75% chlorothalonil WP in Jiangsu Province

T ARE/ Bk S [e 24 793 P 410 T 3 ST 249/ %6 S .
iﬂ_ll'X Number of Average inhibitory rate of fungicides at different dosages ECso ¥49{f/pg » mL
Region . Average value of ECsg
strains 1 pg/mlL 3.3 pg/mL 10 pg/mL  33.3 pg/ml 100 pg/ml 333 pg/mL
1l Tongshan 12 18. 28 28.78 40. 43 47. 86 55. 77 68.73 (77.26=+3.541)a
F1E Jiangyan 12 13. 39 25.57 35.91 45. 55 51. 57 67.07 (62.37£0.773)b
VKPFH Shuyang 12 28.76 41,45 51. 83 55.70 61. 96 72.45 (25.792£0. 145)c
D RPN NG FhERIR 22 57 0.3 (Duncan [WRTE %2275, P<<0.05), T,

The different letters indicated significant difference at 0. 05 level by DMRT. The same below.

3V AT R AR IR HE MR T e IRZLECo i 4. 60~14. 62 pug/ml, X4l LU & FR 1 77
518 - ECoo YB3, 76~16. 04 pug/ml M ZHERARIIRE S J1885 . ECo B[l 4. 07~112. 00 pg/mL(K 3~4)

F3 3NHEFRREEBHNEMRERIEHNENSHANELER
Table 3 Toxicity of 3% zhongshengmycin WP to tomato Fusarium oxysporum

RitkgR 5 RS MR HHEZR L ARBUREE/ || RS B 7 [0 5 HHIEZR KL AR RE/
Strain Toxicity regression Correlation pg e mL ! Strain Toxicity regression Correlation pg e mL !
number equation coefficient ECso number equation coefficient ECso
Al y=1.459 8 ++3.786 7 0.988 2 6. 78 B19 y=1.329 0 x+3.716 7 0.997 0 9.24
A2 y=1.1353 ++3.831 8 0. 996 9 10. 69 B20 y=1.1850 x+3.947 7 0.987 5 7.73
A3 y=0.664 9 x+4.310 1 0.953 6 10. 90 B21 y=1.354 8 ++3.905 7 0.974 6 6. 42
A4 y=1.012 4 x+4.383 3 0.925 4 4. 07 B22 y=0.775 1 x+4.097 0 0. 901 6 14. 62
A5 y=1.164 0 x+4.053 7 0. 966 4 6. 50 B23 y=1.521 0 2+3.359 5 0. 883 3 11.98
A6 y=0.596 7 x+4.480 0 0.905 8 7.44 B24 y=0.843 7 x+4.154 0 0. 958 5 10. 06
A7 y=0.956 7 x+4.019 4 0.962 8 10. 59 C25 y=0.773 9 x+4.320 8 0. 980 9 7.54
A8 y=0. 680 6 x+3.605 3 0. 886 7 112. 00 C26 y=1.108 0 x+4. 007 0 0. 807 9 7.87
A9 y=1.008 5 x+3.158 0 0.953 1 67. 06 C27 y=0.523 5 x1+4.369 1 0.973 7 16. 04
Al0 y=1.167 2 x+3.962 1 0.992 8 7.75 C28 y=1.036 5 x+4.081 2 0. 958 2 7.70
All y=1.223 3 ++3.807 9 0.992 1 9.43 C29 y=1.109 5 x+4.229 3 0.976 0 4. 95
Al2 y=0.839 7 x+3.939 7 0.922 7 18. 31 C30 y=0.734 0 2+4.577 9 0. 889 7 3.76
B13 y=1.051 0 x+4.119 3 0. 975 6 6. 89 C31 y=1.220 1 x+4.062 8 0.989 8 5. 86
B14 y=1.602 8 x+3.818 9 0.989 3 5. 46 C32 y=0.773 3 x+4.300 1 0. 980 9 8. 04
B15 y=1.360 4 x+3.682 9 0.984 4 9.29 C33 y=1.371 9 2+3.966 5 0.887 7 5. 67
B16 y=0.877 4 x+4.418 5 0. 969 9 4. 60 C34 y=0.528 0 x+4.624 4 0. 887 9 5.14
B17 y=1.152 9 x+4.020 7 0.985 1 7.07 C35 y=1.016 7 x+4.375 5 0.974 1 4. 11
B18 y=1.071 4 x+4.126 6 0.994 9 6.53 C36 y=0.946 4 x+4.439 0 0. 985 0 3.92
x4 IFEFEMREMHEEREN 3% FERRALEERT R SURE

Table 4  Sensitivity of tomato Fusarium oxysporum from different regions to 3% zhongshengmycin WP in Jiangsu Province

MR/ PR ANTR) 24 5510 EE 41 T R 3 1/ %6 o .
P@[X Number of Average inhibitory rate of fungicides at different dosages ECso ¥-391H/ g mI:
Regions . Average value of ECsg
strains 1 pg/mL 5 pg/mL 10 pg/mL 50 pg/mL 100 pg/mL
#i1l] Tongshan 12 17. 83 35. 68 45. 64 69. 39 82. 30 (22.63%9.923)a
Z:4# Jiangyan 12 15.12 42. 66 56. 97 80. 46 89. 37 (8.32£0.019b
VRFH Shuyang 12 23.72 47.02 60. 98 76. 14 86. 35 (6.72=£0. 241)b

5020 2 18 2 TR R 70 1L TR 19 B ) J5c 0
EC5 il 1. 66 ~3. 31 pug/ml, Xof 22 38 1 Ak 19 5 1 Ik
2 EC Jufl 1. 84~3. 93 pg/ml., X v BH s X B AR
15585 ECso Y5 2. 05~4. 38 pg/ml(F 5~6),

25 Y0 U TR TR ek V7 791 e 25 HE TR AR 11 9 ) B
ECo 3l 0. 01~3. 66 pug/ml, XJ 7K BH B # 1 I Z
EC; Ji [ 0. 05~3. 57 pg/mlL, XJ 4 1L P& Ak 1Y 7 ) B
55, ECso I 0. 05~4. 69 pg/mL(K 7~8),

Poas 4 PRI AR B 3 AN IX Y 36 3
R 2296 TR 1Y BE 1K F L 25 SRR B O ) M X
T 730 ik 2299 TR 0T 4 i 2 TR ) A R M A A B I 1)
225t H L X P B RE PR T 50 20 2 B R TRk
K300 X At 3 T 2% TR AR 1) Rk AR AR 55 5 R BH
b DX B B AR 4 b % T ) %) SRS R S AR o s 22
Hiy DX TR RR X 75 06 E TR I AT A A RS
BB X6 At 3 Tl 2% TR A SRR B
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Table 5 Toxicity of 50% carbendazim WP to tomato Fusarium oxysporum

il s a2 B 1 1) 5 A AHRREL ARRHEE/ || kGRS B3 1019 5 A FHIE R KL ARCPIRE/

Strain Toxicity regression Correlation pg e+ mL! Strain Toxicity regression Correlation pg e+ mL!

number equation coefficient ECso number equation coefficient ECso
Al y=6.506 1 x+1.811 7 0. 858 4 3.09 B19 y=3.120 0 x+3.954 9 0.926 7 2.16
A2 y=2.910 1 x+4. 288 4 0. 899 5 1. 76 B20 y=4.7258 x+2.851 3 0. 958 2 2.85
A3 y=2.466 7 x+4.459 8 0. 946 0 1. 66 B21 y=4.731 7 x+2.920 3 0. 953 4 2.75
A4 y=6.104 0 x+1.827 0 0. 876 2 3.31 B22 y=2.532 3 x+4.331 3 0. 946 0 1. 84
A5 y=6.103 5 x+1. 946 1 0.895 7 3.16 B23 y=5.834 3 x+2.057 7 0. 8355 3.19
A6 y=6.154 1 x+1.887 6 0. 895 1 3. 20 B24 y=6.518 8 ++1.690 5 0. 837 5 3.22
A7 y=6.702 2 +1.568 6 0. 836 0 3 26 C25 y=06.306 3 x+2.046 2 0.847 7 2. 94
A8 y=3.060 0 x+3.957 3 0.925 3 2.19 C26 y=5.846 3 x+1.629 3 0. 893 2 3. 77
A9 y=6.058 3 x+1.921 6 0. 889 4 3.22 C27 y=2.752 9 x+4.111 4 0.785 9 2.10
A10 y=6.525 6 x+1.894 2 0.834 5 2.99 C28 y=2.602 1 x+4.1055 0.938 8 2.21
All y=6.320 8 x+2.162 7 0. 876 6 2.81 C29 y=6.506 0 x+1.738 0 0.861 3 3.17
Al12 y=6.286 9 x+1.878 5 0. 859 6 3.14 C30 y=2.901 2 x+3.794 9 0. 909 5 2. 60
B13 y=5.992 6 x+2.253 1 0. 883 0 2. 87 C31 y=6.052 9 x+1.943 9 0. 897 6 3. 20
Bl4 y=17.960 3 x+0. 266 5 0.817 6 3 O C32 y=7.8328 x—0.028 1 0. 824 4 4. 38
B15 y=6.639 1 x+1.589 6 0.909 7 3.26 C33 y=6.730 7 x+1.595 1 0. 880 8 3.21
B16 y=6.489 2 x+2.116 1 0.841 6 2.78 C34 y=8.271 8 x—0.109 6 0.823 3 4.15
B17 y=4.668 9 x+2.940 5 0.951 2 2.76 C35 y=5.801 7 x+2.022 8 0. 853 0 3. 26
B18 y=4.739 1 2+3.139 2 0.920 7 2.47 C36 y=2.241 2 x+4. 300 4 0. 890 1 2. 05

®6 IIHEAREHRBMEERET 50% 5 E RAHEEH T EURE"

Table 6  Sensitivity of tomato Fusarium oxysporum from different regions to 50% carbendazim WP in Jiangsu Province

ANTR 24300 2 F 0 i P 34/ 6

T kA K = SO A o =il
f@'l'z R R . Average inhibitory rate of fungicides at different dosages EGso ¥-291H/pg « mlL
Region Number of strains Average value of ECs
0.1 pg/mL 0.3 pg/mL 1 pg/mlL 2.5 pg/mL 5 pg/mL
i1l Tongshan 12 0. 55 7.69 72.47 85. 11 97. 50 (2.82=+0.016)b
Z# Jiangyan 12 1.02 5. 06 81.01 89. 46 97. 39 (2.84+0.013)b
VKFH Shuyang 12 1. 50 4. 04 75, 25 85. 56 94. 91 (3.0940. 039)a

D LHORREING FBERIR 22 57 13 (Duncan [T R 228k, P<0. 05),
Different letters indicate significant difference at 0. 05 level by DMRT.

R7T BUNERAERFFNERRFRIEAENZENSHUELER
Table 7 Toxicity of 25% JS399 - 19 SC to tomato Fusarium oxysporum

il s iR B 7 01975 F2 HHRREL AP/ || RS A7 019 5 FHIC R KL ARCPIRE/
Strain Toxicity regression Correlation pg e mL ! Strain Toxicity regression Correlation pg e mL !
number equation coefficient ECs number equation coefficient ECs
Al y=0.723 8 x+5.938 2 0.974 2 0. 05 B19 y=0.523 2 x1+6.061 9 0. 967 6 0.01
A2 y=1.648 1 x+4.191 6 0.936 2 3.09 B20 y=0.816 9 x+5.879 6 0.996 3 0. 08
A3 y=0.869 0 x+5.632 3 0.989 2 0. 19 B21 y=0.669 5 x+5. 964 0 0. 988 5 0. 04
A4 y=2.166 8 x+3.962 2 0.954 1 3.01 B22 y=1.6717 x+4.172 4 0. 988 9 &, 13
A5 y=2.606 4 x+3.697 8 0.943 6 3. 16 B23 y=1.889 5 x+3.934 3 0.959 3 3. 66
A6 y=1.873 8 x+4.012 9 0. 900 4 3. 36 B24 y=1.888 3 x+4.311 2 0.970 9 2.32
A7 y=2.239 2 x+3.948 1 0.9351 2.95 C25 y=0.649 5 x+5.823 1 0.935 6 0. 05
A8 y=2.476 4 x+3.846 4 0. 985 3 2.92 C26 y=1.744 1 x+4.393 4 0.993 0 2. 23
A9 y=2.143 9 x+4. 246 2 0. 895 3 2.25 C27 y=1.074 6 x+5.765 3 0.987 1 0. 19
Al10 y=2.199 0 x+3.678 7 0.983 3 3.99 C28 y=2.115 8 x+4.004 3 0.989 2 2. 96
All vy=0.920 7 x+5.911 1 0.964 0 0. 10 C29 y=0. 824 4 x+5.894 3 0.958 8 0. 08
Al2 y=2.407 6 x+3.384 3 0. 8659 4. 69 C30 y=2.0550 x1+4.194 7 0.984 1 2.47
B13 y=0. 648 6 x+5.920 9 0.917 9 0. 04 C31 y=0.842 8 x+5.927 7 0.991 8 0. 08
Bl4 vy=0.695 1 x+5.959 5 0.979 7 0. 04 C32 y=2.348 0 x+3.702 7 0. 981 5 3 B
B15 y=0.661 6 x+5.973 9 0.971 8 0.03 C33 y=2.493 3 x1+3.712 0 0.963 4 3.29
B16 y=0. 643 2 x+6. 006 2 0.992 2 0.03 C34 y=0.750 4 x+6.009 5 0.976 9 0. 05
B17 y=0.742 2 x+5.948 3 0.984 5 0. 05 C35 y=2.024 2 x+4.229 7 0.976 9 2. 40
B18 y=0.702 9 x+5.959 9 0. 956 9 0. 04 C36 y=2.429 8 x+3.900 4 0. 966 0 2. 83
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Table 8 Sensitivity of tomato Fusarium oxysporum from different regions to 25% JS399 - 19 SC in Jiangsu Province

AN TR 24575 e JE P T P-4/ 6

n QY 2 s o —1
Hb[X Region TRRRI/ B . Average inhibitory rates of fungicides at different dosages ECso ¥-9fH/ e mI:
Number of strains Average value of ECsg
0.5 pg/mL 1 pg/mL 2 pg/mL 4 pg/mL 8 pg/mL
i1l Tongshan 12 22 32 30. 24 45. 56 69. 74 82. 77 (2.484+0. 054)a
ZF4# Jiangyan 12 59. 09 68. 62 76. 54 83. 50 89. 29 (0. 7940. 145)c¢
VR BH Shuyang 12 33.41 43. 82 60. 31 75.97 86. 75 (1.68+0.117)b
3 Wi B 45 RO T A e i A 7 R b — i A BB I A
Y
E

Wit 5 ot 2 00 3 5 AR A A 3 Eh R 2=
B A A 3 R B I A R H B L B e
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bR ARG 25 R 0 A e B s A [ 4 DX ) A 2 5 T
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5 A PP DX TR R A L PR B S DX R 2= 0 T
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MASTHIREE R AT AL #2550 500 Z R AT
TR 2596 TR 11 18 2 17 700 0 26 A 2 T e L
HEGF I G P2 ECso 43900 2. 91 pg/ml A0
1. 65 pg/mL (HIE F AT 3 3ok Bt 26 i A= 7 2 4 5%
M A A B 2 T R RV T T X 28 i 22 9 1) Bl
ARSI 0 BEAR 79 A 35 B S DR 5 P =
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Table 2 Control efficacy of 42% trichloroiso cyanuric acid WP on banana sheath rot disease by field trials in 2013

3WZyfE 10 d 4RZ)E 11 d

3 2 i =)
V,ﬁﬁ ,jﬁ = E*B 10 days after spraying 3 times 11 days after spraying 4 times
25144 {540/%  Disease index A e
Fungicide Dilution before SEHR S FRIBE % e FHIB %
. ) . . . Average control . : Average control
ratio spraying Disease index " Disease index 5
efficacy efficacy
42% A RIRER WP 504 2.21 a 12. 46 be 46. 87 ¢ 16. 71 be 52.84 ¢
42% Trichloroiso cyanuric acid WP 403 2.54 a 12.71 b 52.49 b 17.51 b 57.14 b
336 2.49 a 10. 42 ¢ 60. 33 a 14.78 ¢ 63.16 a
50 Y0 IR RUIRERE WP
348 2. 20 11. 25 b 51.38 b 15.22 b 56.47 b
50% Chloroisobromine cyanuric acid WP 4 ¢ ¢ 7
25 R — 2.26 a 23.84 a — 36.42 a —

3 GRSt

TR AR A T R A A AR DX A
S S B 20 AR R AR D s AN L
AT UAT 2 A A A o 11 5 L A = 245 55 A BT 3 2
SRANHAR S H AT A ™ b5 2 B IR BN FE XA
A FEM I R AT 5 S U VIR O TR
WH 5—6 HIFUR &0, 7—10 H & ™ & 5 H 75 5
i+ R b K R e A S AR e G XA R
FMFTAES RAERAT. HAnZ ws a6 sz w
TERE 7 AR A2 BT ZAFAE TR R I T
KA AR S S et A ORI ATRZ
ORI AR A B R AR N LR BN o —
TS A B AR A BE b AU AR T g 1 A A
FEP ) PR AT TR 5 R el K T R B 1 A R R R
FFEO A T A TR — P

LA H BB R IR 45 R R W, 4200 =1
S5 PR IR T RS A 0 2 10 ) 7 0 8 114
250 B 336~ 403 A5 IR MG it 7 4 48 X A AR OR
WETEIG: . H Ay AR A0) A SR A i it

FIZZG MER TR EE 336~403 % . il 25 UKL 4 I
T2 eI B A 10~ 15 d, 24975 Wit £ 7 435 {5 2 0 -4
PRAL B AR it A A R IR R R N
R ARG R,

S 30k

[1] Food and agriculture organization of the United Nations. FAOSTAT
[EB/OL]. http: //faostat. fao. org/site/567/default. aspx# ancor.

(2] #%. WMo, JUR. S5 FRIEFR™ Ml mi i i 3 22 o) {55 %
LI T AR, 2013(11): 220 - 223,

(3] TWTER, 503, Rah. 226 BSeR K 55 B 76 7 A v 02 05 1)
M1 257808 L) . REARM R, 2006, 12(2): 128 - 129.

(4] =ET, fTar, 2R, FREm SR o s s e L], wiYs
PpAR, 2011, 41(2): 124 - 130.

[5] HER. =S AaURBRA P HARMARL]. LTI, 2006, 35
(10): 570-572.

[6] EHM, T, 2P, =EREFIRRMIAR I EAKA LY
MR ] AR, 2006, 25(2): 155 - 157.

(7] E&HE. Bz, Jrvibs. KRS vE S 9 0 1= S A R
PRARFZABEIEL ], AR, 1987, 17(2):79 - 83.

[8] Bradbury J F. Guide to plant pathogenic bacteria [M]. Interna-
tional Mycological Institute, 1986:81.

(%% £ %)

(4% 213 50

[8] Botha A, Denman S, Lamprecht S C, et al. Characterisation
and pathogenicity of Rhizoctonia isolates associated with black
root rot of strawberries in the Western Cape Province, South
Africa [J]. Australasian Plant Pathology,2003,32(2):195 - 201.

[9] Nelson P E, Toussoun T A, Marasas W F O. Fusarium spe-
cies: an illustrated manual for identification [ M]. Pennsylva-
nia: Pennsylvania State University Press, 1983:193.

[10] Jrhak. AW LM, dbat . dr ol it . 1998 :46 - 47.

L11] JEJE 3, G, ST Mo DPS bR G (M. Jbat.

Bleg AL . 2002.
[12] FaMk, ROUTE, H2H, 5. MR KE TSR A HE A NG
0. gl B, 2011¢6): 168 - 171.
(131 BRAETE, XUMBH . 742 000, 5. 0 FH 28 M AT 08 A By 7 B 4% 1% 0
E S A B SR VR L) ], PR3 . 2012(8) £ 29 - 30.
(14] Fe20, XUmMBY, BE €, . ABi B1619 76 F i AR FE A &
T M OHARPRE S B m [T, MR 2£47, 2013, 40(6) .
507 - 511.
(B £ %)





