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TABLE 1. Common name, trade name and Chinese common name of fungicides screened for the control of grape downy

mildew disease

Common pame Trade name Chinese common name
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B —. Plasmopara viticola i £ P BRERFE T o #E =15 um

Fig. 1. FZoospore discharge of Plasmopara viticala. bar = 15 pm

B . Plasmopara viticola e & 7- 5 22 17 i 4 f 7 88 $808 = 30 um

Fig. 2. Zoospore and empty zoosporangia. bar = 30 pm

B=., FEFEFERALLRE, BLEFERAFERL =30 pm

Fig. 3. Zoospores ageregated on stomata, encysted and penetrated in host stomata, bar = 30 pm
FO. Plasmopara viticola 2 A 37 £ 4 N, EFENERESL T #25= 10 um

Fig. 4. The substomata vesicles formed under lower epidermis 4 he atter penetration, bar = 10 gm
B A, Plasmopara viticola i 72 i -5 98 5 i M -F 9640 o #85 = 15 pm

Fig. 5. Yoosporangia and sporangiophore of . viticola. bar = 15 pm



FT.OISTER B AR B R E I E T R BERBORE T

=24
W

BEEUEHEFEREIE 53

TABLE 2. Dosal effect of 15 fungicides on the zoospore discharge of Plasmopara viticola

Fungicide Chinese name NEC (Max)l Dos;((:[s);m) MIC
Benalaxyl + Mancozeb PR A e 4 0.1-1 50 50
Cymoxanil + Mancozeb FEGR e AE 0.5 1-5 50
Mancozeb e /i 1-5 16 10
Metalaxyl + Mancozeb S £ Tk o 5 1 2.5-5 >12.5

. Benalaxyl + Folpet i B A 4 1 1.25 100
Fosetyl-Al + Folpet TR AE 5 1-1.25 5-6.25 50
Copper sulfate i 1 3 1 3.1-5 50
Mancozeb-Cu i EEE 5 1-13 1.3-25 75-125
Oxadixyl + Mancozeb PSR B T 25 1-10 10-25
Cymoxanil + Metiram HAFTLAR 31 10-125 50
Benalaxyl AL 125 50-100 500
Fosetyl-Al i A 31.25 50 80
Oxine copper g 25-50 100-250 1000
Metalaxyl T 48 100 500-750 1500
Cymoxanil T i 125 500 1000

1. NEC (Max): The maximum non-etfective concentration.
2. ECsy: The effective concentration of 50% inhibition.

3. MIC: The minimum inhibitory concentration.
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TABLE 3. Effect of fungicides applied before and after inoculation' on the sporulation of Plasmopara viticola on the grape

" leatf discs
Number of zooporangia/leaf disc

Fungicide Chinese Time for fungicide treatment either
(diluted concentration) name before (—) or after (+) inoculation

—24 hr +24 hr +96 hr +120 hr
Control (Water) 86.67 a’ 88 a 577 a 1157 a
Oxine copper (1500 X) higs 0 ¢ 59.7 b 747 a 407 b
Oxadixyl + Mancozeb (500 X) S 85 WO 9 b 453 ¢ 54.3 ab 223 de
Mancozeb-Cu (600 X) kS kR 4 be 34 d 11.3 de 155¢
Copper hydroxide (800 X) AR 0 ¢ 293 d 31.8 cd 41 b
Mancozeb (600 X) SEh 5 0 ¢ 16.7 ¢ 03¢ 16.3 de
Copper linoleate (1000 X) NG TEE ] 0 ¢ 12 e 61 a 263 ¢d
Benalaxyl + Mancozeb (1000 X) FERAE L 83 b 113e 257 cd 293 cd
Fosetyl-Al (800 X) b S 0 ¢ 0 f 37.3 be 263 cd
Cymoxanil + Mancozeb (750 X) 23T AR il 0 ¢ 0 f 0 e 0 f
Metalaxyl + Mancozeb (400 X) FEEE W E S 0 ¢ 0 f 0 e 20 de

1. Detached leaf discs were inoculaled with zoospore suspension (10* zoospore/ml) and incubated at 24 C in the dark.

Number of zoosporangia was counted 96 hr after fungicide treatment.

2. Data followed by the same letter within each column are not significantly different at P = 0.05, according to Duncan’s

multiple range test.
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Fig. 6. Effect of single fungicides on controlling grape
downy miledw disease in 1985 (A) and 1989 (B). Arrow
indicates spray date. (F-Al: 80% Fosetyl-aluminum, M + M:
10% metalaxyl + 48% mancozeb W.P., M: 80% mancozeb
W.P, C+ M: 80% cymoxanil + 64% mancozeb W.P.)

TABLE 4. Persistence of different fungicides against Plasmopare viticola

Disease incidence (%)’

Treatment Chinese name >

24 hr 1 wk 2 wk
Metalaxyl -+ Mancozeb 400 X TS R B 0 6.8 a°
Mancozeb 600 X FrEed 0 7.6 a
Cymoxanil + Mancozeb 750 X FEEh AR 0 94 a
Control 64.3 833 491b

1. Disease incidence was surveyed one week after inoculation.

2. Time for inoculation after fungicide sprayed.

3. Data followed by the same letter are not significantly different according to Duncan’s multiple range test at P = (.05,
Standard deviation was £ 11.8, = 6.7, = 8.9 and =+ 3.7, respectively, in the order listed.
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Fig. 7. Effect of different spray combination of fungicides
on controlling grape downy mildew disease’in 1985 (A) and
1987 (B). Arrow indicates spray date. (M + M: 10%
metalaxyl + 48% mancozeb W.P., M: 80% mancozeb W.P,,
C+ M: 8% cymoxanil + 64% mancozeb WP, T. 5%
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prochloraz Mn were used to control powdery mildew.)
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ABSTRACT

Kuo, K. C.,' Kao, C. W.> and Leu, L. S.' 1992. Control of grape downy mildew disease in Taiwan. Plant
Pathol. Bull. 1:49-56. (1. Taiwan Agricultural Chemicals and Toxic Substances Research Institute
Waufeng, Taichung, 2. Council of Agriculture, Executive Yuan, Taipei, R.O.C.)

’

Zoospore discharge of grape downy mildew fungus, Plasmopara viticola occurred one hour after the
zoosporangium suspension was incubated at 24 C in the dark. Infection was completed in 20-60 min
after zoospores contacted with host leaf tissues. The first haustorium was formed 6 hr after inoculation
and zoosporangial formation was observed 96 hr after inoculation, Of the 15 commercial fungicides
tested for efficacy against zoospore discharge, mancozeb was the most effective with minimum inhibition
concentration (MIC) at 10 ppm. The systemic fungicides, metalaxyl and cymoxanil had no effect on
zoospore discharge. Efficacy of 10 commercial fungicides applied either before or after inoculation
against the sporulation ability of P. viticola was determined on detached grape leaf discs. All tested
fungicides was effective in inhibition of sporangial formation when applied 24 hr before inoculation.
But only 80% fosetyl-Al, 8% cymoxanil + 64% mancozeb, and 10% metalaxyl + 48% mancozeb
completely inhibited sporangial formation when applied 24 hr after inoculation. Application at 96 hr
and 120 hr after inoculation, mixtures of mancozeb with either cymoxanil or metalaxyl showed the best
efficacy not only on killing sporangia but also on inhibition of sporangial reformation. The effectiveness
of 80% mancozeb, 8% cymoxanil + 64% mancozeb, and 10% metalaxyl + 48% mancozeb on the pbttcd
plants reduced greatly after two weeks at the greenhouse condition. In field trials, the alternative spray
of 8% cymoxanil + 64% mancozeb, 80% mancozeb and 10% metalaxyl + 48% mancozeb gave the best
control efficacy against grape downy mildew disease, and the total protective period lasted for about one
month.
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