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Table 1. Effect of temperature on leaf apparent photosynthesis (mgCOz,/dm’/hr),  transpiration
(gHzO/dm’/hr)  and stomata conductance (cm/set)  in Vitis.

Species Photosynthesis Transpiration Stomata conductance

(Chamber  temp.) 15 20 25 30 35 15 20 25 30 35 15 20 25 30 35

V. coignetiae 9.60 11.80 11.42 9.92 8.45 0.43 0.88 0.90 1.08 1.24 0.34 0.58 0.30 0.23 0.17
V. coriaceae 12.20 15.65 17.37 15.80 13.52 0.75 1.05 1.10 1.30 1.44 0.81 0.67 0.33 0.25 0.20
V. cordifolia 11.34 12.83 13.29 12.72 12.51 0.42 0.58 0.70 0.95 1.37 0.38 0.29 0.21 0.18 0.19
V. aestivalis 9.80 12.59 14.03 14.20 11.17 0.34 0.78 0.89 1.10 1.38 0.22 0.44 0.29 0.24 0.21
V. arizonica 10.43 14.38 15.49 15.23 13.01 0.76 1.10 1.06 1.48 1.43 0.77 0.70 0.35 0.31 0.20
V. caribaea 11.22 13.93 17.11 17.41 14.35 0.47 1.12 1.32 1.40 1.65 0.49 0.99 0.50 0.32 0.24

Table 2. Effect of temperature on water use efficiency and intercellular COz
concentration in Vitis.

Species Water use efficiency Intercellular CO2 concentration

(Chamber temp.) 15 20 25 30 35 15 20 25 30 35

V. coignetiae 23.30 13.45 12.74 9.15 6.82 285.4 297.4 268.0 261.6 252.0
V. coriaceae 16.29 14.92 15.75 12.16 9.39 305.9 292.6 244.5 227.8 219.4
V. cordifoliu 27.11 22.24 18.91 13.34 9.10 281.6 258.6 227.1 216.9 222.7
V. aestivalis 28.50 16.18 15.69 12.94 8.12 258.4 284.6 251.8 233.4 243.2
V. arizonica 13.67 13.13 14.62 10.32 9.11 308.4 297.1 259.2 250.5 223.7
V. caribaea 23.99 12.48 12.98 12.41 8.71 293.6 318.7 275.2 241.4 236.0
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Fig. 1. Differences in relative values of
apparent photosynthesis in 6
V&is.
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Fig. 2. Characteristics of temperature
range showing more than 95%
photosynthesis ability of the
maximum in 6 Vitis.
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Table 3. Leaf morphological characteristics of Vitis.

Leaf Special Dry Chlorophyll Stomata Length of
Species thickness leaf weight weight content density stomata

(10~2cm)  (10”mgicm) (%I (mg/dm’)  (1 mm’) (Pm)

V. coignetiae 1.48 3.21 22.11 6.38 180.63 26.0
V. coriaceae 1.46 3.98 27.31 8.17 245.39 22.4
V. cordi~olia 1.61 4.51 21.97 7.73 302.58 24.9
V. aestivalis 1.31 3.48 29.15 7.22 233.01 26.1
V. arizonica 1.49 3.42 23.02 6.73 170.26 27.0
V. caribaea 1.30 3.03 23.30 7.14 237.02 22.8
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Summary

The temperature at which the highest photosynthetic rate of Vitis spesies was obtained
was at a range of 20-3O”c,  though the optimum temperature varied depending on the spe-
cies. The photosynthetic rate obviously declined at lower or higher temperature than
that.

Transpiration rates of the species generally increased as temperature increased, and
the rate was the highest between 30-35°C. Stomata1 conductivity, COz  concentration in-

side cell spaces and water-use efficiency reached the maximum at 15.20°C. Thereafter,
they decreased as temperature increased. The photosynthetically optimum temperature
zone of the wild species grown in cool regions or higher latitudes was in low tempera-
ture one. In contrast, that of the species grown in warm regions or lower latitude was
in high temperature zone. Therefore, the photosynthetic respose to temperature might
be closely related to the temperature in the sourse  regions.

Leaf thickness, dry weight per unit leaf area, percentage of dry matter, chlorophyll
content, stomata1 length and stomata1 density varied depending on the  spec ies .  We

found no close relationship among the photosynthetic rate, transpiration rate, stomata1
conductivity, COz  concentration in cell space, water-use efficiency and shape of the leaf.


