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Growth Temperature Relative Day-length Light

chamber ( “C  )
humidity
(%RH)

GL-3 15
GL-1 20
GL-2 20
GM-l 25
GM-2 25
GM-3 30
GH-1 30
GH-2 35

70
70
70
70
70
70
70
70

intensity
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12 10
12 10
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12 10
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Fig. 1.

leaf apparent photosynthesis (P :
-)  and transpiration (Tr :--mm).
(B) : stomata1 conductance (gl :
-_) and water-use efficiency
(PO /Tr r a t i o  : ----- ) i n  Vitis
‘Yates’, grown under 20 C /lOklx
(0) and 20”C/25klx (0).
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Fig. 2. Influence of light intensity on (A):
leaf apparent photosynthesis (PO :
-1 and transpiration (Tr :-mm-).
(B) : stomata1 conductance (gl:
-1 and water-use efficiency
(Po/Tr r a t i o  : -----)  i n  Vitis
‘Steuben’, grown under 20”C:lOklx
(0) and 20C/25klx  (0).
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Fig. 3. Influence of light intensity on (A): Fig. 4. Influence of light intensity on (A):
leaf apparent photosynthesis (PO : leaf apparent photosynthesis (PO :
-) and transpiration (Tr : ----). -)  and transpiration (Tr : ----).
(B) : stomata1 conductance (gl : (B) : stomata1 conductance (gl :
---) and water-use efficiency -1 and water-use efficiency
(Po/Tr  ratio : ---~ ) in Vitis ‘ N i - (PO / Tr ratio : _____ ) in V i t i s
agara’, grown under 3OY: ‘10klx ‘Steuben’, grown under 30”C/lOklx
(0) and 30”C/25klx (0). (0) and 30C/25klx  (0).
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Fig. 6. Influence of light intensity on (A):
leaf apparent photosynthesis (PO  :
---)  and transpiration (Tr : ----).
(B) : stomata1 conductance (gl :
-) and water-use efficiency
(PO /Tr r a t i o  : ----- ) in V i t i s
‘Steuben’, grown under lOklx/20
“c (0) a n d  lOkW30”C (0).
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Fig. 7. Influence of light intensity on (A):
leaf apparent photosynthesis (PO :
---) and transpiration (Tr :--m-1.
(B) : stomata1 conductance (gl :
-1 and water-use efficiency
(Po/Tr ratio : ---- ) in Vitis ‘ N i -
agara’, grown under 1Oklx  /20 C
(0) and 25klx/20C  (0).
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Fig. 8. Influence of light intensity on (A):
leaf apparent photosynthesis (PO :
-)  and transpiration (Tr :--mm).
(B) : stomata1 conductance (gl :
-_) and water-use efficiency
( PO  /Tr ratio : -----  ) in Vitis
‘Steuben’, grown under 25klx/20
“c (0) a n d  30klx/20”C (0).
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Summary

Regardless of light conditions during the growth of grapevines, up to 20-35klx, their

photosynthetic rate and water-use efficiency increased as light intensity increased. The

transpiration rate and stomata1 conductivity decreased under low temperature and high

illumination (2O”c,  25klx), but otherwise, they increased as light intensity increased.

Under the same temperature, if treated with low illumination, the dark respiration
rate, transpiration rate and stomata1 conductivity were high, but the water-use efficiency

was low. The photosynthetic rate varied considerably depending on the varieties.

Light compensation and saturation points of many varieties were lower than those

under low light condition. Therefore, eventhough shade leaves can use a relatively low
light, their drought resistance seems to be weaker. Under the same light condition, if

treated with high temperature, the photosynthetic rate, light compensation point, dark

respiration rate, traspiration rate and stomata1 conductivity were high, but correspond-

ing decrease of the water-use efficiency was observed. Therefore, when exposed to high
temperature for long period, the physiological responses of grapevines would be vigor-

ous, but their drought resistance seems to become weaker.


