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Abstract
Cucumber powdery mildew disease which is caused by Golovinomyces cichoracearum, is one of the most important
diseases of cucumber in Iran and world. In this study, the efficacy of two new fungicides, Safir® SC 32.5% and Diforobin
SC 32.5%, in the control of cucumber powdery mildew disease were evaluated. Experiments were carried out in Alborz
and Tehran provinces in a Randomized Complete Block Design (RCBD) with 9 treatments and 4 replications under
greenhouse conditions. Treatments included 0.5, 0.6 and 0.75 ml/L of Safir®; 0.5, 0.75 and 1 ml/L of Diforobin; 0.4 ml/L
of tetraconazol (Domark® EC 10%) and 5 g/L of bicarbonate potassium (Kaliban® SL 85%) along with control without
any spraying. Foliar applications of fungicides started once after early symptoms appearance and followed up at 5-10
days intervals. Evaluation of the treated plots were done before each spraying and 12 days after last spraying as the disease
severity index (DSI). Disease severity was classified using the Horsfall and Barrat scale. Mid-point of disease severity
calculated for each plant. The efficacy comparisons revealed that Safir® 0.75 ml/L, Diforobin® 0.75 and 1 ml/L and
Domark® 0.4 ml/L as a standard treatment had the same effects due to statistical points and decreased the Area Under the
Disease Curve by the 90% compared to unsprayed check treatment. Based on the results, the fungicides Safir® and
Diforobin® at 0.75 ml/L are suitable for 7 to 14-days intervals.
Keywords: Area Under the Disease Progressive Curve, Chemical control, Economic loss, Foliar disease, Greenhouse
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Table 1. Horsfal and Barat grouping method.

Group Percentage of plant cover by disease Middle group

1 0 0

2 O<FIP<5 2.5
3 5<FIP<10 7.5
4 10<FIP<25 17.5
5 25<FIP<50 37.5
6 50<FIP<75 62.5
7 75<FIP<100 87.5
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Table 2. Combined analysis of variance of disease severity percentage in different evaluation times and percentage of development of area under disease progression curve
(AUDPC) in Alborz and Tehran provincial experiments.

Variation Resources DF Assessment AUPDC
1 2 3 4 5
MS F MS F MS F MS F MS F MS F
Location 1 1012.5 63.35**  (0.22 0.11™m 27.5 6.52%* 27.5 4.4%* 913.8 40.5%* 6394.8 21.16%*
Block (Location) 6 43.73 2.69%* 34 1.75 ™ 3.04 0.72 s 12.1 1.9 31.2 1.38 s 4322 1.43 s
Treatment 8 9.6 0.6 578.6 298.4** 874.1 207.2** 1603.6 258.6** 2795.3 123.8*%* 1675854.97 544 .4%**
Treatment x Location 8 13.6 0.85 s 17.9 Q.22%* 13.5 3 2%* 6.8 1.1 48.7 2.16** 13183.16 4.36%*
Coefficient of variation % 70.38 22.61 29.52 19.82 23.56 13.03

ns: no significant difference, * significant difference at P<0.01, ** significant difference at P <0.05.
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Table 3. Analysis of variance of disease severity percentage in different evaluation times and percentage of development of area under disease progression curve (AUDPC)
in Alborz province experiment.

Assessment
Variation Resources df 1 2 3 4 5 AUPDC
MS F MS F MS F MS F MS F MS F
Block 3 83.15 2.69™ 1.37 0.81 ™ 0.29 0.08 17.96 1.89 s 60.68 2.39 s 7252.45 2.07
Treatment 8 2247 0.73  200.53 117.94** 341.71 92.98** 769.86 81.22** 1107.01 43.66** 704056.32 200.8%*
Coefficient of variation 58.95 21.36 30.23 25.78 30.31 15.11

%
ns: no significant difference, = significant difference at P<0.01, *x* significant difference at P <0.05.
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Table 4. Comparison of mean disease severity and grouping of treatments by Duncan multi-range test method and effectiveness of treatments in different evaluation times and
AUDPC values in Alborz province experiment.

Treatment Dose Assessment % AUDPC % DDAU
(ml/L) 1 2 3 4 5 DPC %
Mean  Mean*  Effectiveness = Mean  Effectiveness  Mean  Effectiveness  Mean  Effecti Mean Effectiveness Mean
Veness
Safir® 0.5 13.5a 3.1c 87 1.7¢ 93.99 11.8¢ 73.53 1996  63.83 361.7¢ 74.13 9.5¢
Safir® 0.6 10.9a 3.2¢ 86.96 l.1c 96.00 8.8¢ 80.25 11.2¢ 79.70 250.2d 82.10 6.6d
Safir® 0.75 8a 2.9¢ 88.04 1.4c 94.89 2.3e 94.82 62cd  88.77 124.3e 91.11 3.3e
Diforbin® 05 11.2a 3.9¢ 83.87 3.7¢ 86.66 8.1cd 81.8 227 58.72 351.9¢ 74.82 9.3¢
Diforbin® 0.75 10.7a 2.5¢ 89.58 3.1¢c 88.91 3.0e 93.28 4.6cd  91.62 142.9e 89.78 3.8¢
Diforbin® 1 8.1a 2.7¢ 88.79 1.1c 96.02 3.9ed 91.33 4.9c¢d 91.16 131.6¢ 90.59 3.5¢
Domark® 0.4 5.5a 2.9¢ 88.02 1.9¢ 93.33 2.2¢ 94.89 1.7d 96.82 90.3¢ 93.54 3.2¢
Kaliban® 5 8.6a 9.9b 59.37 14.8b 47.33 22.7b 48.44 23.1b 58.16 677.2b 51.56 17.8b
Noigﬁtrragl'”g 82a  24.0a - 28.1a - 44.6a - 55.1a - 1397.8a - 36.8a

*Significant differences are denoted by different letters within each column at P < 0.05 according to Duncan's Multiple ranges Test.
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Table 5. Analysis of variance of disease severity percentage in different evaluation times and percentage of development of area under disease progression curve (AUDPC) in

Tehran province experiment.

Assessment
Variation Resources df 1 2 3 4 5 AUPDC
MS F MS F MS F MS F MS F MS F
Block 3 2.84 2.70m 5.42 0.08* 5.78 1.21m 6.26 2.14m 1.68 0.08™ 1391.53 0.55m
Treatment 8 0.67 0.64™ 39593 181.77** 54595 114.65** 840.6 287.71** 1736.99 87.68** 984981.81 387.86**
Coefficient of variation % 53.19 23.75 28.80 12.97 18.75 11.16

ns: no significant difference, * significant difference at P<0.01, ** significant difference at P <0.05.
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Table 6. Comparison of mean disease severity and grouping of treatments by Duncan multi-range test method and
effectiveness of treatments in different evaluation times and AUDPC values in Tehran province experiment.

Treat Dos Assessment % AUDPC % DDAU
ment ?I/ 2 3 4 5 DPC
m %
L)

Me Me  Effectivn. Me Effectivn. Me Effectivn. Mea Effectivn. Mea Effectiv Mean
an an* eness an eness an eness n eness n eness

T r®

Safir® 0.5 22'10 23 92.82 2; 92.33 12?: 7871 35% 57.64 3293' 7642 103c

T r®

Safir® 0.6 lj 2(':1 93.24 Zf 93.73 95 80.15 222C 69.1 331(?' 809  83d

T r®

Safir 057 1; Of 97.13 1: 95.12 4; 91.52 9('18 86.37 174;' 91.07  3.9¢f

Difor 05 2.0 29 32 11. 29. 401.

Lin® ST 9036 T 9Ll L0 7662 5964 o 7573 10.6¢

Difor 0.7 /fa

bin® 5 I8 9406 23 os6 %0 630 M gase 201 gg81 53
\ c c d 1d 8e

Difor 1 [-a

bin® LT 9633 19 o580 28 ga13 &1 o158 199 9366  2sf
Y c c e d 0f

Doma 0.4 /$a

rk® 08 9734 14 9508 28 gsq3 ** oay L2 9449 our
Y c c e d f

Kalib 5 /fa

an® 13. 16. 23. 28. 755.
. ev 33 g 5297 Gp 5066 G 6033 0 5438 199

Not -

spray [+a 3, 35, 47. 72. 1655

ing 5a 9a 9a Oa 2a N 43.6a

contr Y :

ol

*Significant differences are denoted by different letters within each column at P<0.05 according to Duncan's Multiple ranges Test.
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Figure 1. Progression curve of disease severity from observation of the first symptoms of the disease to its maximum
spread in control treatment without foliar application in Alborz province experiment.
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Figure 2. Progression of disease severity curve from the first signs of disease to its maximum spread in control
treatment without foliar application in Tehran province experiment.
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Figure 3. Mean area under disease progression curve in Alborz and Tehran provinces.
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Figure 4. The average percentage of daily development of the area under the disease progression curve in the

experiments of Alborz and Tehran provinces.
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