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Abstract

Tomato early blight caused by Alternaria alternata, A. tenuissima and A. solani, occurs in a wide range of
environmental conditions. Effectiveness of fluxapyroxad+difenoconazole (Dagonis® SC12.5%),
tetraconazole+azoxystrobin (Affiance® SC17%) and mandipropamid+difenoconazole (Carial Star® SC 50%) fungicides
were evaluated in the control of tomato early blight disease in comparison with boscalid+pyraclostrobin (Signum®
WG33.4%) fungicide. Dagonis® at the rates of 800, 1000 and 1200 ml/ha, Affiance® 450, 600 and 750 ml/ha, Carial
Star® 400, 550 and 700 ml/ha and Signum® 500 gr/ha and the control group (no fungicide application). The experiments
were carried out under the field condition in Fars and Hormozgan provinces, and under greenhouse condition in Alborz
province. The disease severity index and area under the disease progress curve were calculated. The results showed that
Affiance® at the rates of 600 and 750 ml/ha with 48-82% efficacy, Dagonis® at the rate of 1200 ml/ha with 50-70%
efficacy and Signum® at the rate of 500 gr/ha with the efficacy of 48-75% were effective in controlling tomato early
blight disease. Although Carial Star® fungicide with the amount of 700 ml/ha was less effective (45-55%) as compared
to aforementioned fungicides, but its average efficiency can be justified. Therefore, Affiance®, Dagonis® and Signum®
fungicides, at the rates of 600, 1200 ml/ha and 500 gr/ha, respectively, and Carial Star® fungicide (in the early stages of
the disease) at the rate of 700 ml/ha are recommended to control tomato early blight disease.
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Table 1. Characteristics of tested fungicides on the tomato early blight in Alborz, Hormozgan and Fars provinces.

Treat number Common name Trade name Formulation Application rate
1 tetraconazole+azoxystrobin Affiance® SC17% 450 ml/ha

2 tetraconazole+azoxystrobin Affiance® SC17% 600 ml/ha

3 tetraconazole+azoxystrobin Affiance® SC17% 750 ml/ha

4 fluxapyroxad+difenoconazole Dagonis® SC 12.5% 800 ml/ha

5 fluxapyroxad+difenoconazole Dagonis® SC 12.5% 1000 mi/ha

6 fluxapyroxad+difenoconazole Dagonis® SC 12.5% 1200 mi/ha

7 mandipropamid+difenoconazole Carial Star® SC 50% 400 ml/ha

8 mandipropamid+difenoconazole Carial Star® SC 50% 550 mi/ha

9 mandipropamid+difenoconazole Carial Star® SC 50% 700 ml/ha

10 Pyraclostrobin+boscalid Signum® WG 33.4% 500 g/ha

11 Control - - 500-700 L/ha
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Table 2. Rating system for early blight disease (Chaerani et al. 2007).
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Table 3. Analysis of variance of DSI and AUDPC in Alborz, Fars and Hormozgan provinces experiments.

5o 5 ool (WIS Lulys 19) 55l Sl 35 (sl ey i o) a5 5 5bans Sk a5l il s 40525 ¥ Jgur

Place Source df DSl 1 DSI 2 DSI 3 DSl 4 AUDPC
MS F MS F MS F MS F MS F
treat 10 1.55 8.39** 568.29 32.65** 947.85 31.97** 1486.40 50.67** 6.70 46.62**
error 30 0.24 17.41 29.64 29.33 0.14
Alborz
13.26 19.44 18.26 14.25 6.96
block 3 0.04 0.61" 10.18 0.85M 18.78 1.37m™ 10.06 1.66" 0.02 0.49"s
treat 10 0.03 0.47" 472.65 39.23** 732.07 53.35** 787.05 129.86** 2.95 68.17**
Fars error 30 0.06 125 13.72 6.06 0.04
5.95 7.85 6.65 4.02 2.50
block 3 0.53 2.6M 37.21 3.82* 12.61 0.75" 16.84 1.28m 0.12 1.66M
treat 10 0.09 0.47" 465.89 47.81** 948.07 56.19** 1864.65 142.18** 5.05 67.67**
Hormozgan error 30 0.20 9.74 16.87 13.11 0.07
11.10 13.26 12.55 8.79 5.43

DSI: Disease severity index, AUDPC: Area under disease progress curve, MS: Mean of square, df: Degree of freedom, **: Significant differences at the 99% confidence level, ns: Not significant
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Table 4. Mean comparison of disease severity index (DSI 1-4) and area under the disease curve (AUDPC) in Alborz

province (greenhouse condition).

Treatments DSl 1 DSl 2 DSI 3 DSl 4 AUDPC
Control (water) 31.0+3.8° 51.0+6.0 ¢ 67.0+10.0 ¢ 84.0+7.3f 70.0£6.0 ¢
Affiance 450 ml/h 14.0+4.02 20.0+0.0 @ 25.0+6.0 & 31.0+6.0 ¢ 27.0+£3.3 ¢
Affiance 600 mi/h 10.0+2.32 12.0+3.22 15.0+6.8 2 19.0+3.8 % 16.6+4.32
Affiance 750 mil/h 10.0+4.02 11.0+3.82 13.0+3.82 15.0+2.02 14.6+£3.82
Dagonis 800 ml/h 12.0+4.62 18.0+2.3 2 37.0+2.0 % 44.0+6.5 g 33.2+33¢d
Dagonis 1000 ml/h 13.0+2.08 16.0+3.2 2 34.0+2.3 % 39.0+3.8cd 30.4+2.5
Dagonis 1200 ml/h 11.0+3.8% 13.0+3.8% 19.0+£2.02 27.0%2.0 ¢ 20.4+3.2 %
Carial Star 400 ml/h 14.0+2.3 2 32.0+3.3°¢ 40.0+4.6 ¢ 52.0+3.3 ¢ 42.0+3.01
Carial Star 550 ml/h 13.0+3.82 26.0+6.9 b 34.045.1 ¢ 47.0+7.5 % 36.0+5.8 ¢
Carial Star 700 ml/h 13.0+2.02 25.0+5.0 ¢ 26.0+6.9 @ 37.0+89c 30.4+5.9 b¢
*Signum 500 g/h 8.0+3.32 12.0+3.32 18.0+2.32 23.0+3.8% 18.2+1.6 a

The means with at least one same letter are not significant (Tukey test at 5%), the values after the means are the standard deviation,

*reference fungicide.
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Figure 1. Fungicide efficacy percentages in DSI1 to DSI4 and AUDPC in the Alborz province, Efficacy has been

compared to the control.
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Table 4. Mean comparison of disease severity index (DSl 2-4) and area under the disease curve (AUDPC) in Fars

province (field condition).

Treatments DSI 2 DSI 3 DSl1 4 AUDPC
Control (water) 70.0£2.3¢ 92.0+3.2¢9 100.0£0.0 ¢ 111.0+1.3F
Affiance 450 mil/h 45.045.0 b 56.0+4.6 59.0+2.0 70.0+2.8 «d
Affiance 600 mil/h 35.0+2.02 49.0+3.8 54.0+2.3 ® 59.7+2.3®
Affiance 750 mil/h 36.0+3.22 40.0£3.22 51.0+2.02 55.2+3.32
Dagonis 800 ml/h 51.0+2.0«d 58.0+2.3 ¢ 61.0+2.0 74.0+2.4 %
Dagonis 1000 ml/h 38.0#4.0 ® 54.0+5.1 b 58.0+4.0 b 65.0+5.4 ¢
Dagonis 1200 ml/h 35.0£5.02 45.0£5.02 53.0+2.0 ® 58.0+4.9 ®
Carial Star 400 ml/h 55.0+2.0¢ 61.0£2.0 ¢ 71.0+2.04 80.0£2.1 ¢
Carial Star 550 ml/h 45,0+3.8 b 58.0+2.3 ¢ 59.0+2.0 b 70.7+2.7
Carial Star 700 mi/h 38.0+4.0® 50.045.1° 55.0+3.8 ¢ 62.2+3.8®
*Signum 500 g/h 38.0£2.3® 50.0+2.3 ® 52.0+3.22 61.2+1.3®

The means with at least one same letter are not significant (Tukey test at 5%), the values after the means are the standard deviation,

*reference fungicide.
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Figure 2. Fungicide efficacy percentages of DSI2 to DSI4 and AUDPC in the Fars province, Efficacy has been
compared to the control
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Table 4. Mean comparison of disease severity index (DSI 2-4) and area under the disease curve (AUDPC) in

Hormozgan province (field condition).

Treatments DSI 2 DSI 3 DSI 4 AUDPC
Control (water) 48.0+4.6 ¢ 71.0+3.8¢ 92.0+3.2¢ 56.4+2.5f
Affiance 450 mil/h 18.0+2.332 22.0+4.0% 23.046.02 17.0£2.5
Affiance 600 mil/h 15.045.12 18.0+6.92 21.042.02 14.443.7 2
Affiance 750 mil/h 15.0£2.0 17.0+3.82 19.0+2.02 13.6+2.22
Dagonis 800 mi/h 18.0+2.3¢ 38.0+2.3 50.0+2.3 < 28.8+1.84
Dagonis 1000 ml/h 17.0x2.08 37.0£2.2 < 40.045.6° 26.242.3¢d
Dagonis 1200 ml/h 17.0+3.8¢ 30.045.1 ¢ 35.0£2.0° 22.443.1 %
Carial Star 400 ml/h 35.0£2.0°¢ 42.0+5.14 58.045.1 ¢ 35.4+2.8 ¢
Carial Star 550 mi/h 31.0+5.0° 36.0+3.2 < 50.0+2.3 < 30.642.1 %
Carial Star 700 mi/h 29.0+3.8° 29.0+3.8 ¢ 43.0+3.7 % 26.0+2.9
*Signum 500 g/h 16.0+3.2 2 20.04£0.0 2 22.042.32 15.6+£0.8 2

The means with at least one same letter are not significant (Tukey test at 5%), the values after the means are the standard deviation,

*reference fungicide.
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Figure 3. Fungicide efficacy percentages of DSI2 to DSI4 and AUDPC in the Hormozgan province, Efficacy has been

compared to the control.
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