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Abstract

Downy mildew is one of the most important diseases of cucumber. The use of multi-site fungicides in disease control programs
is recommended to ensure adequate crop protection and to delay the potential resistance of high-risk groups of single-site
fungicides. The efficacy of 15 different copper oxychloride (WP 35%) brands of Iranian formulators with a concentration of
2 g/L, in control of cucumber downy mildew were assayed. Other treatments were two registered fungicides flopicolide +
propamocarb hydrochloride SC 68.75% (Infinito) 2 ml/L and cyazofamid SC 400 (Ranman®) 0.5 ml/L with control treatment.
Trials were performed in Tehran (Varamin) and Mazandaran (Amol) provinces with 16 treatments and southern Kerman
province (Jiroft) with 17 treatments in a randomized complete block design with four replications. The experiments were
carried out in greenhouse production systems (Varamin and Jiroft) and open field (Amol). Foliar spray began with the
appearance of first symptoms of the disease and was repeated at intervals of 5 to 7 days. In Jiroft, Tehran and Mazandaran
experiments, 2, 3 and 4 sprays were performed with experimental treatments, respectively. Experimental plots were evaluated
at the stage of disease severity with a grade of 9 in the scoring index in control plots. Analysis of variance showed significant
differences in all experiments between treatments and control. Comparison of the mean of the experiments showed that the
brands of copper oxychloride had not the same effect and were divided into several statistical groups. Their efficiency was
65.9-72% in greenhouse conditions and 29-43% in open field conditions.

Keywords: Chemical Control, Cyazofamid, Downy Mildew, Fluopicolide, Multi-Site Fungicide
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Table 1. Fungicide treatments in the south of Jiroft, Varamin and Amol.

Treatment Active ingredient Trade name Manufacturing Company Application
No. rate
1 Copper oxychloride Cherik® WP 35% Sabzavaran Zarrin Mojdeh 2g/L
2 Copper oxychloride Coprozin® WP 35% Bahavar Shimi Khazar 2g/L
3 Copper oxychloride Behcopper® WP 35% Alborz Behsam 2g/L
4 Copper oxychloride Bahavaran® WP 35%*  Bahavaran Zarrin Mojdeh 2g/L
5 Copper oxychloride Coprasix® WP 35% Arasanj Shimi 2g/L
6 Copper oxychloride Oxyvemco® WP 35% Mavad Zeraee and Dami Iran 2 g/L
7 Copper oxychloride Armane-Sabz® WP Arman Sabz Adineh 2g/L
35%
8 Copper oxychloride Oxygol® WP 35% Golshimi Sepahan 2g/L
9 Copper oxychloride Coppex® WP 35% Spidar Pardis 2g/L
10 Copper oxychloride Copratox® WP 35% Javaneh Rouyesh Bahar 2g/L
11 Copper oxychloride Sokouthid® WP 35% Sokoutbid 2g/L
12 Copper oxychloride Copraz® WP 35% International Rahpakmehr 2g/L
13 Copper oxychloride Oxycarmania® WP Kiasam Karmania 2g/L
35% *
14 Copper oxychloride Coprax® WP 35% Agro Exir Yazd 2g/L
15 Copper oxychloride Oxyrac® WP 35% Raha Andish Kavan 2g/L
16 Propamocarb hydrochloride + Infinito® 68.75 SC Bayer, Germany 2ml/L
Fluopicolide
17 Cyazofamid Ranman® SC 400 Ishihara Sangyo Kaisa Ltd, 0.5 ml/L
Japan
18 Control (water, sprayed) - - -
19 Control (no water sprayed) - - -

* Not in the Amol experiment

**In the Varamin experiment, no foliar spray with water was performed.
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Table 2. Analysis of variance of cucumber downy mildew disease severity percentages in the south of Kerman province

(Jiroft) experiment.

Variation Resources DF MS F value
Block 3 70.8 6.95**
Treatment 16 549.6 53.97**
Error 48 10.2 -

Coefficient of Variation (CV) 17.25%

** Significantly different at 0.01 probability level.
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Table 3. Comparison of average cucumber downy mildew disease severity and fungicide efficacy percentages of treatments
in the Jiroft assessment.

No. Treatment Disease severity* (%) Fungicide Efficacy** (%)
1 Cherik® 16.1b 65.9
2 Coprozin® 139b 70.5
3 Behcopper® 13.3b 71.8
4 Bahavaran® 12.8Db 72.9
5 Coprasix® 156b 70.5
6 Oxyvemco® 156 b 66.9
7 Armane-Sabz® 13.3b 71.8
8 Oxygol® 13.3b 71.8
9 Coppex® 1440 69.5
10 Copratox® 144b 69.5
11 Sokouthid® 139D 70.5
12 Copraz® 13.3b 71.8
13 Oxycarmania® 139D 70.5
14 Coprax® 16.1b 65.9
15 Oxyrac® 156 b 66.9
16 Control (no water sprayed) 472 a -
17 Control (water sprayed) 51.7 a -

* Different letters indicate significant differences according to Duncan’s multiple range test at P = 0.05.
** Efficacy is compared to the control (without water application)
+ Water spray increased the severity of the disease by 9.5% compared to the control treatment without water.
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Table 4. Analysis of variance of cucumber downy mildew disease severity percentages in the Tehran province (Varamin)

assessment.
Variation Resources DF MS F value
Block 3 31.02 0.61 "
Treatment 15 566.2 11.13**
Error 45 50.9 -
Coefficient of Variation (CV) 16.49 %

** Significantly different at 0.01 probability level.
ns: no significant difference.
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Table 5. Comparison of average cucumber downy mildew disease severity and fungicide efficacy percentages of treatments
in the Varamin experiment.

No. Treatment Disease severity* (%) Fungicide Efficacy** (%)
1 Coprasix® 27.2¢ 66.2
2 Armane-Sabz® 31.05de 61.4
3 Oxygol® 36.6 cde 54.5
4 Oxycarmania® 37.7 cde 53.2
5 Oxyrac® 38.8 bede 51.8
6 Coppex® 38.8 bcde 51.8
7 Oxyvemco® 38.8 bcde 51.8
8 Bahavaran® 38.8 bcde 51.8
9 Coprax® 40.5 bed 49.7
10 Coprozin® 41.1 bed 48.9
11 Behcopper® 43.8 bc 45.6
12 Cherik® 47.7 be 40.7
13 Copratox® 49.9b 38
14 Copraz® 49.98 b 37.9
15 Sokoutbid® 50.5b 37.3
16 Control (no water sprayed) 80.5a -

* Different letters indicate significant differences at each assessment time according to Duncan’s multiple range test at P=0.05.

** Efficacy is compared to the control (without water application).
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Table 6. Analysis of variance of cucumber downy mildew disease severity percentages in the Mazandaran province (Amol)
experiment.

Variation Resources DF MS F value
Block 3 34.6 0.73m™
Treatment 15 1034.3 21.68**
Error 45 47.7 -
Coefficient of Variation (CV) 13.11 %
Values marked ** are significantly different at 0.01 probability level respectively.
ns: no significant difference.
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Table 7. Comparison of average cucumber downy mildew disease severity and fungicide efficacy percentages of treatments

in the Amol experiment.

No. Treatment Disease severity* (%) Fungicide Efficacy** (%)
1 Ranman® 20c 75
2 Infinito ® 26.7¢c 66.6
3 Oxygol® 456 b 43
4 Copratox® 48.3b 39.6
5 Copraz® 51.1b 36.1
6 Sokoutbid® 51.1b 36.1
7 Cherik® 51.7b 354
8 Coppex® 51.7b 35.4
9 Coprozin® 52.2b 34.7
10 Armane-Sabz® 53.3b 334
11 Coprasix® 54.4b 32
12 Coprax® 55.6b 305
13 Oxyvemco® 56.1b 29.9
14 Behcopper® 56.7b 29.1
15 Control (no water sprayed) 80 a -
16 Control (water sprayed) 88.3a -10.4

* Different letters indicate significant differences at each assessment time according to Duncan’s multiple range test at P=0.05.

** Efficacy is compared to the control (without water application)

+ Water spray increased the severity of the disease by 10.4% compared to the control treatment without water spray
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