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ABSTRACT

Leu, L. S. and H. G. Wu. 1982. Inoculation, sporulation and sporangial
germination of grape downy mildew fungus, Plasmopara viticola.
Plant Prot. Bull. (Taiwan, R.O.C.) 24:161~170. (Plant Pathology Division,
Plant Protection Center, Taiwan., Wufeng, Taichung, Taiwan 431, R.O.C.)

The incubation period of the grape downy mildew induced by Plasmopara
viticola was 5~6 days, Symptoms can be observed within' 16~28°C in the
incubator by inoculation on the lower surface of the detached-leaf. Optimum
temperature to induce the disease was 24 and 28°C. At 12°C and below
or at 32°C and above, symptoms were not observed. Sporulation process
was completed 4hr at 24°C under high moisture in darkness. Sporulaton was
prominent within 16~28°C, but could not be induced under daylilgt conditon.

Sprorangia did not disseminate spontaneously but were disseminated by
wind with velocity at 1.7m per sec and faster, dew or rainfall alone or in
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combinations. The sporangia germinate indirectly hy discharging Z0OSpOres.
The sporangia collected from the field germinated within 4~22°C and those
induced on the detached-leaf in the incubator were within 4~32°C. Percent
germinatioh of sporangia was 65 and 97 for those collected from the field and
from the inoculated leaves in the incubator at 16°C after 4hr, respectively.

(Key words: inoculation, sporulation, sporangial discharge and germination,
Plasmopara viticola, downy mildew, epidemiology)
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Fig. 1. Infected leaf with angular leaf spot.
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Fig. 2. Infected leaf with non-angular leaf spot symptoms.
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Fig. 3. Sporulation occurred on infected fruit stalk of “Golden Muscat” variety.
S: Sporangia and sporangiophore.
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Fig. 4. The infected berries turn brown color and necrosis downward from
the fruit stall.

B A~ BERMTECHOBEIE TEMm S @ 70 RyalEf o
Fig. 5. Sporulation occurred at the end of the tendril under favorable environ-
mental conditions. S: Sporangia and sporangiophore.
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Figs. 6~10. Scanning electron microscopy of Plasmopara witicela.
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Fig. 6. Two sporangiophores (SP) protrude from the stoma (ST).
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Fig. 7. The mildew fungus protrudes from the stoma(ST).
iAol s

Fig. 8. Tree-like branch of the mildew fungus.
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Fig. 9. Mature sporangia detach from the scar (SC).
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Fig. 10, Mature sporangia with ovoid to oblong-shaped.
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Figs. 11~16. Sporulation process of grape downy mildew fungus Plasmopara

viticola.

B+ — - 54 B ER AR e T B TR R L -
Fig. 11. Conidiophore of P. viticola protrudes from the stoma 2hrs after the
remnants of fructification were removed.
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Fig. 12. Sporangiophore begins to branch 214 hrs later.
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Fig. 13. Small sporangia formed gradually 214 hrs later.
B PO~-12 ~» 3-31% /NG EAER SRR, o
Figs. 14~15. Sporangia turn mature gradually 3-31% hrs later.
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Fig. 16. Sporangia mature 4hrs later.
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Table 1. Effect of temperature on sporulation of Plasmoepara viticola. *}

Temperature (°C)

4 8 12 16 20 24 28 32 36
Sporulation ®? _SP Sp SP S s 8 S SP h
Number of sporangia © 0-1 0-1 1 2 2 33 1 0

a) Results of 3 replicates

h) SP: Sporangiophore formed, but no sporangia formation
S Both of the sporangiophore and sporangia are formed
N: Both of the sporangiophore and sporangia are not formed

¢) Number of sporangia formed are divided into 4 grades 0,1, 2, and 3, "0"
represents sporangia not formed, “1”,"2",“3” represents sporangia formed, “3”
bears most sporangia, “2” the intermediate and “1” the least, respectively.
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Table 2. Effect of moisture (Relative humidity%) on sporulation of

Plasmopara viticola. ®

Relative humidity (%)

100 98.0 92.6 84.3 52.9 33.0 11.0 . 0
Sporulation S S S-SP Sp 'SP SP N N
Number of sporangia ¢’ 3 3 2 0 0 0 0 0

Same as Table 1

a), b), ),
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Fig. 17. Effect of temperature on sporangial germination of Plasmopara

viticola (4 hrs.).
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Table 3. Germination percentage of sporangia collected every 2 hr

intervals in a day.

Time in a day

0100 0300 0500 0700 0900 1100 1300 1500 1700 1900 2100 2300

Germination
percentage 90 64 39 45

45

30 30 30 52 49 40 52
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