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Fig. 1. Schematic diagram of the open system used for measurement of leaf

gas exchange rate.

AC : Assimilation chamber
LS : Light source

WWEF : Water filter

BL : Blower

AP : Air pump

FM : Flowmeter

EV : Electronic valve

RF : refrigerator

A CO2%x3219.268 XFL
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— _ 1
SRR = {(VPD/Tr)x3.61/10
AFIFEHE = Po/Tr

AL S OMAHEE = 10.794eb/(1+0.00366XRT) |
dew in +273.15
RT+273.15

HWOESOMIHEE = 10.794ec/(1+0.00366XCT) !
% dew out +273.15
CT+273.15

EROMIIRE = 0.794ea/(1+0.00366 X LT)
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IRGA : Infra-red gas analyzer

DPCS : Dew point control system

DPS 1: Dew point sensor (Induced air)
DPS 2 : Dew point sensor (Outlet air)
CTC :Chamber temperature controller
CTS :Chamber temperature sensor
LTS : Leaf temperature sensor

RTS :Room temeprature sensor
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Fig. 2. Influence of light intensity on (A):
leaf apparent photosynthesis (Po:
—) and transpiration (Tr:----).
(B): stomatal conductance {gl:
——) and intercellular CO: con-
centration (Ci: - ).(C) : water
use efficiency (Po/Tr ratio) of
Vitis cultivar, ‘Seibel 9110’ under
temperature 30°C (@) and 20°C
(O).
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Fig. 3. Influence of light intensity on (A):
leaf apparent photosynthesis (Po:
——) and transpiration (Tr:--—).
(B): stomatal conductance (gl:
—) and intercellular CO: con-
centration (Ci:--—).(C) : water
use efficiency (Po/Tr ratio) of
Vitis ‘Concord’ under tempera-
ture 30°C (@) and 20°C (O).
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Table 1. Effect of temperature on light compensation point (C.P), saturation point (S.P), dark
respiration (D.R), leaf apparent photosynthesis (Po), transpiration (Tr), stomata
conductance (gl), water-use efficiency (Po/Tr ratio) and intercellular CO: concentra-
tion (Ci) in Vitis cultivars under 60 Klix light intensity.

Chamber C.P S.P D.R PO Tr gl Po/Tr ratio Ci
Cultivars temperature (10%x)(Klx) (mgCO2/ (mgCO02/ (gH:0/ (cm/sec) (mgCO: (ppm)
(C) dm*/hr) dm?/hr) dm®hr) /gH20)
Seibell 9110 20 3 30 0.17 11.60 0.82 0.26 14.07 247.5
30 10 37 0.32 11.22 0.95 0.14 11.84 195.1
Black Olympia 20 5 28 0.19 8.59 0.66 0.23 12.94 259.0
(4n) 30 12 36 0.56 8.31 0.81 0.13 10.23 2175
Sweet Muscat 20 3 33 0.19 12.77 0.68 0.49 18.74 278.5
30 10 30 0.29 13.62 1.53 0.35 8.87 256.8
Neo Muscat 20 15 30 0.75 8.76 0.81 0.32 10.83 275.8
30 15 36 1.03 11.45 1.50 0.38 7.65 271.7
DK-151 20 15 35 0.42 9.08 0.61 0.24 14.98 260.0
30 15 30 0.44 9.10 1.13 0.20 8.03 246.2
Iona 20 3 40 0.14 10.52 0.79 0.32 13.29 267.1
30 4 43 0.20 13.32 1.35 0.24 9.86 232.0
Campbell Early 20 12 30 0.44 12.23 0.77 0.37 15.78 267.4
30 14 30 0.43 12.85 1.28 0.29 10.06 248.8
Concord 20 8 33 0.30 14.59 1.00 0.49 14.63 271.9
30 15 32 0.46 18.24 2.09 0.61 8.74 272.2
Delaware 20 10 33 0.31 14.76 0.83 0.35 17.75 252.4
30 12 36 0.48 16.95 1.60 0.42 10.58 254.7
Kyoho 20 10 34 0.32 13.93 0.84 0.29 16.65 241.8
(4n) 30 20 33 0.96 16.16 1.66 0.38 9.73 251.4
BT & B IC40klx L ETH -7z, o fGfEid, #30~ ‘Seibell 9110 R ‘75w o2+ v E¥7’ D#E#M
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Summary

The grapevine cultivars, even in the same family, showed differences in photosynthetic
rate, ET rate, stomatal conductivity, CO2 concentration in cell spaces and water-use effi-
ciency. Those might be due to the results of selection conducted for seedlings to suit the
light conditions in the cultivated areas, and, even on the level of variety, variation on
light requirements might be produced.

Among tetraploid and diploid varieties, there were little differences in the responses of
photosynthetic rate, ET rate, stomatal conductivity, COz concentration in cell spaces and
water-use efficiency to light intensity. Therefore, no relation between those physiologi-
cal responses and ployploidy was found.



