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ABSTRACT

This study was carried out to determine the effects of wind speed on physiological responses in ‘Fuji’
apple (Malus pumila Miller). Two levels of wind blowing (3 and 5 m's™) were produced by large
electric fans. Photosynthetic rate was reduced by one-way wind blowing treatment at 5 m-s™,
compared to the mild wind control, and this reduction was more obvious with stronger wind and
increasing duration of wind application. The reduction in photosynthesis by the wind treatments was
correlated with that in the proportion of opened stomates and stomatal conductance. The one-way
wind treatment at 5 m's™' caused a leaf browning and leaf fall, and this negative effect became more
serious with increasing time of exposure to the wind treatments. The sap flux through stem increased
in all wind treatments compared to the natural mild wind.
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Fig. 1. Effect of wind velocity on photosynthetic rate of
‘Fuji’ apple leaves.
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Fig. 2. Effect of wind velocity on transpiration rate of ‘Fuji’
apple leaves.
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Fig. 3. Relationship of photosynthetic rate and stomatal
conductance in response to wind velocity treatments in
‘Fuji’ apple.

Table 1. Percent stomatal opening in response to wind
velocity on ‘Fuji’ apple leaves

Wind Percent stomatal opening (%)
treatment  Before 1 hours 3hours 5hours 6 hours
Control 30.0a 75.0a 733a 55.0a
3ms™! 21.7 383a 583b 46.7b 46.7b
5ms™! 37.1a 572b 483b 35.0c

“Mean separation within columns by Duncan's multiple
range test at P=0.05.
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Table 2. Change of water potential in response to wind
velocity on ‘Fuji’ apple leaves

Wind Water potential (-MPa)
treatment  Before 1 hours 3 hours 5hours 6 hours
Control 035b* 043a 040b 043¢
3ms™! 028 034b 030b 050b 0.58b
5ms™! 044a 034b 0.75a 080a

“Mean separation within columns by Duncan's multiple
range test at P=0.05.
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Fig. 4. Chang of sap-flow at wind treatment day (second
pick) and non-treatment day (first, third, and fourth pick) in
‘Fuji’ apple.
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Table 3. Effect of wind velocity on browning of leaf tissue
of ‘Fuji’ apple

Browning leaves Desiccation leaves

Duration (%) (%)
(hours)
3ms! Sms” 3ms”! 5ms™!
Before 0.0 0.0 0.0 0.0
1 0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0
5 0.0 1.5 0.0 0.2
7 0.0 1.5 0.0 0.2
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