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Control of Powdery Mildew (Uncinula necator) in Vineyards by
Spraying and Vapor-Action Treatments of Triazole Fungicides

Jeung-Haing Oh*
Department of Agronomy, Dankook University, Cheonan 330-714, Korea

ABSTRACT : Triazole fungicides flusilazole, myclobutanil, difenoconazole, penconazole, tri-
flumizole, triadimefon were applied as formulated products to grapevine (cv. Gubong) in rain-
shielding cultivation orchard to obtain basic informations for control of the powdery mildew
caused by Uncinula necator. The diseased grape clusters and berries were markedly de-
creased by the fungicide application as compared to the control without fungicide application.
The control value ranged from 94.7% to 97.9% in grape cluster and 85.5% to 90.9% in
leaves, showing similar effect to polyoxin B used for a standard fungicide. As for the pro-
tective effect of the fungicides, the control value ranged from 72.2% to 90.5% 3 weeks after
application, when the fungicides were applied a week before powdery mildew occurrence.
The effect was decreased to 21.2~41.6% 4 weeks after application, indicating less effect than
polyoxin B with control value of 52.5%. Conidial germination was markedly inhibited by the
fungicides and the inhibition increased in proportion to the increment of concentration, with
an exception of myclobutanil. In the experiment that fungicide-treated cheesecloth was hung
beneath the fruiting zone in the grapevine trellis to determine fungicidal effect by vapor-ac-
tion of the triazole fungicides, sufficient control value, 57.2~71.1%, was observed in a zone
having radius of approximately 30 cm from the treated cheesecloth in the treatment of dou-
ble concentration, while in case of whole vine the effect was less than the application by 3
consecutive sprays with 10-day intervals.

Key words : Uncinula necator, grapevine, triazole fungicides.
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Table 1. Formulations and properties of tested chemicals
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Fungicide Chemical name Fom(l};ol )a tion  Ap I()él/‘;iitl‘ggtecr()’nc-

Flusilazole 1-[(bis(4-flurophenyl) methylsilyl methyl]-1H-1,2,4-triazole 25 1.0

Myclobutanil 2-P-chlorophenyl-2-(1H-1,2,4-triazole-1-ylethyl) 6 0.7
hexanenitrile

Difenoconazole Cis, trans-3-chloro-4-[4-methyl-2-(1H-1,2,4-triazole-1- 60 0.5
ylmethyl)-1,3-dioxolan-2-yl]-

Penconazole 1-(2,4-dichloro--prophyl phenethyl)-1H-1,2,4-triazole 50 02

Triflumizole (E)-4-chloro-o, o-trifluoro-N-(1-imidazole-1-y1-Z- 30 0.3
propoxyethylidene)-O-toluidine

Triadimefon 1-(4-chlorophenoxy)-3,3-dimethyl-1-(1H-1,2,4-triazole-1-yl) 5 0.5
butanone

Polyoxin B 5-(2-amino-O-carbamoyl-2-deoxy-L-xylonamido) 50 0.2

1,5-dideoxy-1-(1,2,3,4-tetrahydro-
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Fig. 1. Incidence of powdery mildew on the fruit
clusters and berries of grapevin (cv. Gubong) under field
conditions of rain-shielded cultivation in Cheonan.
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Table 2. Control effect of the fungicides to powdery mildew of grapevine (cv. Gubong) 10 days after the last spray

Diseased plant (%)

Control value (%) No. of conidia/

Fungicide - mm’ on the
) Cluster Berries Leaves Cluster Berries Leaves fruit surface
Flusilazole 37 a° 024 a 38a 94.9 88.7 " 862 57.0
Myclobutanil 39 a 019 a 40a 94.7 91.0 85.5 56.6
Difenoconazole 15 a 0.05a 25a 97.9 97.6 90.0 41.6
Penconazole 20 a 0.06 a 28a 973 912 89.8 54.0
Triflumizole 15 a 0.06 a 30a 97.9 972 89.1 56.0
Triadimefon 1.8 a 0.15a 2.8 a 97.5 92.9 89.8 55.3
Polyoxin B 62 a 0.15a 52a 91.5 92.9 81.1 29.3
No fungicide 731 b 2.12b 275b - - - 1,278.0

*Means within columns followed by the same letters do not differ significantly at p=0.05 level as analyzed by

Duncan's multiple range test.
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Table 3. Protective effects of the fungicides on powdery mildew of grapevine (cv. Gubong) leaves
Day® Week

Fungicide DLA® Effect DLA Effect

2wk 3wk 2wk 3wk 2wk 3wk 2wk 3wk
Flusilazole 42 a° 413 a 91.5 49.8 10.7 a 594 a 78.4 27.8
Myclobutanil 69 a 495 a 88.1 39.9 180a 612 a 63.6 211
Difenoconazole 38 a 42.1 a 92.3 48.9 47 a 484 a 90.5 41.2
Penconazole 74 a 432 a 85.1 47.5 12.2 a 635 a 754 22.8
Triflumizole 6.1 a 394 a 87.7 521 125 a 48.1 a 74.8 41.6
Triadimefon 73 a 426 a 85.3 48.2 14.0 a 514 a 72.7 37.6
Polyoxin B 27 a 373 a 94.6 54.7 45 a 39.1 a 90.9 525
No fungicide 495 823 b - - 495 b 823 b - -

* Fungicides were sprayed once a day and a week before pathogen inoculation, respectively.
" DLA (diseased leaf area, %) was measured in 2 and 3 weeks after pathogen inoculation and effect (protective value,

%) was figured out with the diseased leaf area.

¢ Treatment means within columns followed by the same letter do not differ significantly at p < 0.05 level as analyzed

by Duncan's multiple range test.

Table 4. Effect of agar content in water agar medium and incubation temperature on conidial germination of Uncinula

necator

% Germination at the incubation hours

Agar content (%) Temperature (°C)

5 11 17 S 24
0.0° 25 55.7 9.7 13.5 16.94£1.23°
27 54 11.3 16.6 20.04+1.25
0.5 25 6.5 11.1 15.1 18.7+1.79
27 7.1 12.1 17.3 22.5+2.24
1.0 25 72 10.5 15.7 19.0+£1.29
27 11.4 21.3 29.0 32.941.67
3.0 25 7.1 11.4 15.0 19.4+2.67
27 12.8 21.8 29.4 34.1+2.83
5.0 25 9.7 14.4 19.6 24.5+2.23
27 13.0 258 36.4 42.24+2.38

® Distilled water.
® Standard deviation.
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Table 5. Conidial germination of Uncinula necator on 1% water agar supplemented with different concentrations of

the fungicides incubated at 25°C for two days

Germination % at the concentration (mg/ml)

Fungicide
0 0.2 04 0.6 08 -~ 1.0

Flusilazole 343 5.27 4.36 242 1.38 052 a"
Myclobutanil 343 13.53 12.74 12.50 10.28 936 b
Difenoconazole 343 5.03 3.80 1.33 1.38 0.90- a
Penconazole 343 7.14 3.33 1.36 1.00 0.50 a
Triflumizole 343 7.80 2.61 0.81 0.39 0.36 a
Triadimefon 34.3 12.14 6.64 5.16 333 333 ab

* Treatment means within columns followed by the same letters do not differ significantly at p < 0.05 level as analyzed

by Duncan's multiple range test.

Table 6. Control of powdery mildew of grapevine (cv. Gubong) on the fruit clusters by vapor phase activity of triazole
fungicides treated by cheesecloth with rates of the usual spraying concentration

B Rate of’ Clusters w/n 30 em from All clusters on a vine

Fungicide fungicide/vine cheesecloth
® Disease, % Control value, % Disease, %  Control value, %

Flusilazole 0.44 355 2 454 404 a 44.7
Myclobutanil 0.24 351 a 46.0 41.0 a 43.9
Difenoconazole 0.22 20.1 a 69.1 277 a 62.1
Penconazole 0.44 24.0 a 63.1 28.6 a 60.9
Triflumizole 0.14 273 a 58.0 395 a 46.0
Triadimefon 0.22 325 a 50.0 375 a 48.7
No fungicide - 65.0 b - 731 b -

* Cheesecloth was treated by absorbing suspension of the fungicides in the usual spraying concentration and draped as a
sheet in the trellis around the fruiting zone of the vine on 12 July 1995, at the beginning of the powdery mildew. Data
were collected on 22 August, 40 days after treatment.

® Treatment means within columns followed by the same letter do not differ significantly at p < 0.05 as analyzed by the

Duncan's multiple range test.

Table 7. Control of powdery mildew of grapevine (cv. Gubong) on fruit clusters by vapor phase activity of triazole

fungicides treated by cheesecloth with double rates of the usual spraying concentration

Rate of* Clusters w/n 30 cm from " All clusters on a vine

Fungicide fungicide/vine cheesecloth
(%) I¥isease, % Control value, % Disease, % Control value, %

Flusilazole 0.88 241 a° 62.9 36.0 a 40.8
Myclobutanil 0.48 27.8 a 57.2 372 a 49.1
Difenoconazole 0.44 188 a 71.1 250 a 65.8
Penconazole 0.88 240 a 63.1 251 a 65.7
Triflumizole 0.28 208 a 68.0 314 a 57.0
Triadimefon 0.44 20.2 a 68.9 345 a 52.8
No fungicide - 65.0 b - 731 b -

* Cheesecloth was treated by absorbing the suspension of fungicides in double rates of the usual spraying concentration
and draped as a sheet in the trellis around the fruiting zone of the vine on 12 July 1995, at the beginning of the
powdery mildew. Data were collected on 22 August, 40 days after treatment.

® Treatment means within columns followed by the same letter do not differ significantly at p < 0.05 as analyzed by the

Duncan's multiple range test.
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