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Table 1. Compound analysis of variance of disease severity and area under disease progress curve (AUDPC) of
tomato early blight based on second to sixth assessment in Fars and Khorasan Razavi provinces.

2nd 3rd 41h 5th Gth
S.0vV D.F assessment assessment assessment assessment assessment AUDPC
M.S F M.S F M.S F M.S F M.S F M.S F
Place 1 7072 3449** 3942 533** 2537.6 96** 7656 28.4*c 4108 129 21824313 246.8**
Block 3 53 26ns 229 03ns 6.9 0.2ns 37 0.1ns 5.8 0.1ns 977.6 0.1ns
';'Iiccekx 3 51 25ns 336 05ns 17  06ns 178 06ns 215  06ns 2415.4 0.2ns
Treatment 4 13  06ns 8355 13.7** 11285 423* 14103 524** 28115 52.88** 1426592.8 161.3**
Irsgg‘f”t 4 05 02ns 3031 49% 1278 484** 153  0.5** 99 31%* 509575  5.7**
Error 24 2 60.8 633.8 26.8 317 8842.4
C.V (%) 223 24.9 11 95 8.4 56

D.f: Degree of freedom; M.S: Mean of square; AUDPC: Area under disease progress curve; n.s.: not significant; **:
Significant at 1% probability level.
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Table 2. Analysis of variance of disease severity and area under disease progress curve (AUDPC) of tomato
early blight based on second to sixth assessment in Fars province.

2nd 3rd 4th 5th 6th

SHOAY D.F assessment assessment assessment assessment assessment AUDPC
M.S F M.S F M.S F M.S F M.S F M.S F
Block 3 0.08 1ns 2 0.2ns 11 0.09 ns 9.9 0.8 ns 23.3 2.4 ns 707.7 0.3ns
Treatment 4 04 51lns 757 7.8% 2512 19.20%* 602.8 53.5** 1398.8 145.1** 475618.1 212.2%*
Error 12 0.08 9.6 13 11.2 9.63 2240.6
C.V (%) 13 13.9 9.3 6.7 6.8 33

D.f: Degree of freedom; MS: Mean of square; AUDPC: Area under disease progress curve; n.s.: not significant; **:
Significant at 1% probability level.
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Table 3. Mean comparison of disease severity and area under disease progress curve (AUDPC) of tomato early
blight based on second to sixth assessment in Fars province.

2nd 3rd 4th 5th 6th

Treatment assessment  assessment  assessment  assessment  assessment AUDPC
Belkute® (WP 40%), 750 g ha! 2.07a 16.8a 25.7a 31.5a 38.2a 914.6a
CangMei (Bacillus subtilis WP) 1.25 ml L~ 2.1a 19.2ab 36.7b 46.7b 56b 1290.5b
1
CangMei (Bacillus subtilis WP) 1 ml L 2a 22.7bc 41.2bc 53.2¢c 66.2c 1481.4c
CangMei (Bacillus subtilis WP) 0.75 ml L~ 2.1a 24.5¢ 43.5¢ 54.5¢ 69.4c 1548.5¢c
1
Control 2.3a 27.7¢ 46.2c 64.8d 89.5d 1846d

AUDPC: Area under disease progress curve; Significant differences are denoted by different letters within each
column at P<0.01 according to Duncan's Multiple ranges Test.
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Table 4. Analysis of variance of disease severity and area under disease progress curve (AUDPC) of tomato
early blight based on second to sixth assessment in Khorasan Razavi province.

2nd 3rd 4lh 51h 61h
SOV D.F assessment assessment assessment assessment assessment AUDPC

M.S F M.S F M.S F M.S F M.S F M.S F

Block
3 104 ZnSS 545 %54 28 99" 415  02ns 4 008 26853  0.dns

Treatment 0.3

15 o 10629 94%* 10051 2520%% 8229 19.3** 15117  28** 10019322 64.8**
Error 12 4 1121 39.7 42.4 53.8 15444.2
C.V (%) 18.8 26.3 115 111 10.4 6.5

D.f: Degree of freedom; MS: Mean of square; AUDPC: Area under disease progress curve; n.s.: not significant;
**: Significant at 1% probability level.
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Table 5. Mean comparison of disease severity and area under disease progress curve (AUDPC) of tomato early
blight based on second to sixth assessment in Khorasan Razavi province.

2nd ]
Treatment assess 3 4" 5" 6th AUDPC
ment assessment assessment assessment assessment
Belkute® (WP 40%), 750 g ha! 9.7a 24.5a 30a 37.5a 40a 1156.7a
CangMei (Bacillus subtilis WP) 1.25 mI L 10.2a 31.8ab 48.7b 52b 62b 1652.3b
CangMei (Bacillus subtilis WP) 1 ml L 1la 33.7ab 60.6¢ 64c 82.5¢c 2025.6¢
CangMei (Bacillus subtilis WP) 0.75 mI L 10.8a 45h 63.1c 65.2cd 79.2¢ 2110.9c
Control 11.2a 66.2¢ 70.6¢ 74.7d 87.5¢c 2473.6d

AUDPC: Area under disease progress curve; Significant differences are denoted by different letters within each
column at P<0.01 according to Duncan's Multiple ranges Test.
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Table 6. Effectiveness percentage of treatments in reducing disease severity and Area under disease progress

curve (AUDPC) of tomato early blight based on third to sixth assessment in Fars and Khorasan Razavi
provinces.

Fars Khorasan Razavi
3rd 4th 5th 6th 3rd 4th 5th 6th
Treatment assess  asses  assess  assess AUDPC  assess  assess  assess  assess AUDPC
ment sment  ment ment ment ment ment. ment.

4%65’/'5“;65% 8/\11;1 397 438 515 571 505 632 575 498 557 53.2
CangMei
(Bacillus subtilis 31 20.3 28.2 37.2 30.1 51.8 30.9 30.4 29.1 33.2
WP) 1.25 ml Lt
CangMei
(Bacillus subtilis 18.6 10.8 18.6 25.8 19.8 49 14.1 14.3 9.4 18.1
WP) 1 ml L1
CangMei
(Bacillus subtilis 12.2 5.8 16.4 23.2 16.2 32.7 10.6 12.7 5.7 14.6

WP) 0.75 ml Lt
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Abstract

Application of chemical fungicides is the primary method of tomato early blight disease management in Iran. In
this study, the efficacy of CangMei biofungicide in doses of 0.75, 1 and 1.25 ml L™ were assessed on the control
of this disease alongside with Iminoctadine Tris and control without the use of fungicide. The experiment was
carried out in Fars and Khorasan Razavi provinces according complete randomized blocks with five treatments
and four replicates. The first spraying was performed after flowering stage, the second one was after the first
symptoms of the disease was observed and repeated every 7 days up to 5 times. The effects of pesticides were
assessed six times on the development of the disease on the leaves based on disease severity and the data was
analyzed using SAS software. The results showed the best treatment to control of tomato early blight disease was
Belkute®. Cang Mei bio fungicide in dose of 1.25 ml L™ had the greatest effect among examined doses and
reduced Area under disease progress curve (AUPDC) 30.16% and 33.21% in Fars and Khorasan Razavi
respectively. Due to the destructive effects of chemical fungicides, Cang Mei could be recommended in dose of
1.25 ml L™ to produce healthy crop.

Keywords: Alternaria sp., Biocontrol, Fars, Healthy crop, Khorasan Razavi.
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