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Impacts of rain-shelter cultivation on the development of grape downy
mildew and its relation with grape canopy microclimate

Deng Weiping, Yang Min, He Xiahong, Li Pei, Wang Haining, Zhu Shusheng, Du Fei

(Key Laboratory of Agriculture Biodiversity for Plant Disease Management , Ministry of
Education, Yunnan Agricultural University, Kunming 650201, China)

Abstract The control effect of grape downy mildew [ Plasmopara viticola (Berk.& Curtis) Berl. & de Toni. ] un-
der rain-shelter cultivation conditions was compared with open-aired cultivation in vineyards of Shilin (‘Red
Globe’) and Mile counties (‘Shuijing Grape’), Yunnan Province during 2014 - 2015. The temperature., relative
humidity and leaf wetness duration in grape canopy were also monitored in both treatments. Then the relationships
between downy mildew occurrence and microclimate change were analyzed to depict the principle of disease con-
trol. The results showed that rain-shelter treatment was so effectively that its control effect could easily reach to
97.84% and 66.29% in vineyards of Shilin and Mile vineyards, respectively. The duration of relative humidity
and leaf wetness, which are the key climate factors for grape downy mildew infection, were significantly less in
the grape canopy of rain-shelter treatment than open-aired control. In addition, the decreased relative humidity
was also unsuitable for the sporulation of P. viticola. Thus, rain-shelter cultivation of grape might change the mi-
croclimate of grape canopy and made it unsuitable for downy mildew occurrence and damage.
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Fig. 1 Disease indices of grape downy mildew in the vineyards of Shilin and Mile in 2014 and 2015
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Fig. 2 Rainfall in the vineyard of Shilin and Mile
in 2014 and 2015
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Table 1 Rainfall conditions and foliar condensation variance analysis in cultivation and outdoor shelters from the conventional planting
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Significant differences among the data in the table are analyzed by SPSS 13. 0; different lowercase letters in the same column indicate signif-

icant difference among the data. The same below.
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Fig. 3 Daily suitable leaf wetness duration for grape downy mildew spore infection in Shilin and Mile in June-July, 2014 and 2015
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Table 2 Suitable temperature durations for grape downy mildew spore infection, latent period, lesion expansion and
sporulation in Mile and Shilin in June-July, 2014 and 2015
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Fig. 4 Suitable relative humidity durations for sporulation in Shilin and Mile in June-July, 2014, 2015
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