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The Effect of Bordeaux Mixture for Control of Grape cv. ‘Kyoho'
downy Mildew (Plasmopara viticola)

Jung, Sung-Min - Ma, Kyeong-Bok - Park, Seo-Jun - Kim, Jin-Gook -
Roh, Jeong-Ho -+ Hur, Youn-Young - Park, Kyo-Sun

Bordeaux mixture made with each grade of lime and copper sulfate was tested
general property and disease control value. Bordeaux mixture was made by
composition of each grade of lime (95%, 80%) with each grade of copper sulfate
(98.5%, 95%). Phytotoxicity was evaluated to Bordeaux mixture made with each
grade of lime and copper sulfate, and then low grade copper sulfate (95%) was
more severely in the grapevine leaf. Bordeaux mixture, made with each grade lime
and copper sulfate, were tried to evaluate control effects of downy mildew in field.
As a result, Bordeaux mixture (95% of lime and 98.5% of copper sulfate, 6-6)
applied 5 times at late in June was showed more effective disease control value
than any other trials of Bordeaux mixture. There was no difference in nutrient
status of petiole each treatment. But fruit characteristics were shown more slightly
improved quality.
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Table 1. Split-split-plot design for Bordeaux mixture treatment and spraying schedule in

this experiment

Bordeaux Mixture formulation
Spray times” Treatment” Spray date
Lime Copper sulfate
98.50%
80%
97%
Bordeaux Mixture
98.50% Jul. 25, Jun. 15,
3 95%
97% Aug. 5
Chemical spray (Carbendazim + Kresoxim-Methyl)
No-treatment
98.50%
80%
97%
Bordeaux Mixture
98.50% Jul. 25, Jun. 10,
4 95%
97% Jun. 25. Aug. 10
Chemical spray (Carbendazim + Kresoxim-Methyl)
No-treatment
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Bordeaux Mixture formulation
Spray times” Treatment” Spray date
Lime Copper sulfate
98.50%
80%
97%
Bordeaux Mixture
98.50% Jul. 25, Jun. 5,
5 95% Jun. 15, Jun. 25,
0,
7% Aug. 5
Chemical spray (Carbendazim + Kresoxim-Methyl)
No-treatment

“6 blocks (three trees replicated) were RBCD in the each spray treatment, total 54 trees used in this
experiment

¥ Each Bordeaux mixture and chemical spray contains spray sticker (0.5%, v/v)
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Table 2. Phytotoxicity of copper solution spraying on the leaves of grape cv. ‘Khoho’

Treatment(g/L) Phytotoxicity”
97% Copper 5 g 297 a
97% Copper 3 g 2.70 b
97% Copper 4 g 250 ¢
98.5% Copper 5 g 246 c
98.5% Copper 3 g 243 ¢
98.5% Copper 4 g 1.80 d
97% Copper 2 g 1.66 d
98.5% Copper 2 g 1.19 e

“: Phytotoxicity disorder severity index, 0: No visible phytotoxicity, 1: 10% area has phytotoxicity, 2: 25%
area has phytotoxicity, 3: 50% area has phytotoxicity, 4: 75% area has phytotoxicity, 5: 100% area has
phytotoxicity and leaf browning.
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Table 3. Effects of Bordeaux mixture formulation treatment on the

mildew in grape cv. ‘Kyoho'

infection of downy

Infected leaves(%)
Treatment Control value(%)
I il I Mean
22 344 59.2 31.1 41.6b 532
4-4 37.1 31.8 42.9 37.3bc 58.0
6-6 30 11.8 23.7 21.8¢ 75.5
8-8 23.8 38.6 29.6 30.7bc 65.5
con 93.8 88.9 83.9 88.9a 0

“Means with the same letter are not significantly different at the 5% by DMRT

Table 4. Disease control values of Bordeaux mixture about treatment times with differ—

ential grade of lime and copper sulfate against downy mildew on grape cv.

‘Kyoho’
. Infected leaves”
Treatment Lime Copper sulfate (Mean, %) Control value

98.5% Copper sulfate 51.7 b 42.9
80% Lime

97% Copper sulfate 60.0 a 339

3 times 98.5% Copper sulfate 495 Db 45.2
95% Lime

97% Copper sulfate 47.0 b 48.0

Chemical treatment 38.6 ¢ 57.1

98.5% Copper sulfate 539 a 40.4
80% Lime

97% Copper sulfate 472 a 47.8

4 times 98.5% Copper sulfate 343 ab 61.8
95% Lime

97% Copper sulfate 413 ab 54.2

Chemical treatment 283 ¢ 68.4

98.5% Copper sulfate 370 a 58.9
80% Lime

97% Copper sulfate 31.9 be 64.4

5 times 98.5% Copper sulfate 257 ¢ 71.1
95% Lime

97% Copper sulfate 41.2 ab 543

Chemical treatment 35.0 abe 61.0

Non-treatment 91.1

“Means with the same letter within same treatment are not significantly different at the 5% by DMRT.
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Table 5. Analysis of variance for spray times, copper and lime on the control of downy

mildew in grapevine leaves with SAS GLM procedure

Source DF Type Il SS | Mean Sqguare F Value Pr>F
Model 11 2925.84 265.99 5.31 0.0003
Treatment No. 2 1476.73 738.36 14.74 <.0001
Lime 1 539.15 539.15 10.77 0.0032
Copper 1 38.89 38.89 0.78 0.3870
Treatment No.*Lime 2 21.82 10.91 0.22 0.8058
Lime*Copper 1 189.10 189.10 3.78 0.0638
Treatment No.*Copper 2 16.08 8.04 0.16 0.8526
Treatment*Lime*Copper 2 644.08 322.04 6.43 0.0058
Error 24 1201.87 50.08
Corrected Total 35 4127.71
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Table 6. Nutrient status of the grape cv. ‘Kyoho’ petiole treated with Bordeaux mixture of
different concentration

Treatment N(%) P(%) K(%) Ca(%) Mg(%)
2-2 0.13 bv* 1.13 ¢ 351 ¢ 1.46 b 0.59 ¢

4-4 0.10 d 1.18 b 428 a 1.37 b 0.54 d

6-6 0.13 b 123 a 3.69 b 1.63 a 0.66 b

8-8 0.12 ¢ 1.07 d 313 d 1.20 ¢ 051 d
Non-treatment 0.30 a* 044 ¢ 1.55 ¢ 1.26 ¢ 0.72 a

“Means with the same letter are not significantly different at the 5% by DMRT

Table 7. Fruit characteristics of the grape cv. ‘Kyoho' treated with Bordeaux mixture of

different concentration

Treatment Bunch Weight(g) Berry Weight(g) S(;Egg(szgl,uE};x) Titra?rtii: Q;idity
2-2 316.0 a* 11.54 b 18.0 ab 0.56 a
4-4 3280 a 1272 a 184 a 0.53 ab
6-6 346.3 a 12.15 ab 19.1 a 0.54 ab
8-8 347.0 a 11.95 ab 19.0 a 0.50 ab
Non-treatment 3514 " 1133 b 175 b 0.57 a

“Means with the same letter are not significantly different at the 5% by DMRT
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