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Abstract

We determined photosynthetic parameters to microclimatic change of ginger with a short-term in a
controlled-environment chamber within which individual leaves were enclosed in a cuvette. In
relationship between stomatal conductance for CO, (gy) and transpiration (i), g, increased rapidly as
irradiance increased from zero, and saturated at relatively low values of light intensity (400 gmol - m* s').
Under series of leaf temperature, g, showed peaked response to 29, but t, increased with the
increased irradiance and temperature. Increasing external CO, concentrations caused g and t, to
decrease, and also g, was relatively insensitive to increasing soil moisture availability until a threshold
was reached (0.5-2.0g - g'), whereupon in 2.0-3.5g - g' regime, g, increase approximately linearly with
increasing transpiration. Fluorescence parameter Fv/Fm of electron transfer in PS| decreased sharply
with increasing photon flux density (PFD) on regime from 100 to 600 gmol - m* - s” with step of 100 g
mol - m? - s'. After exposure to increasing leaf temperature, its value was high at above 25T. Fv/Fm
was maximally induced between 25C and 37T, in compared with the low temperature (15%C). These
results suggested that temperature and soil water content are one of determining factors during growth
period.
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Tabie 1. Change of CO, assimilation (Ai), transpiration (Tr)
and water use efficiency (WUE) to change of
microclimatic condition. ‘

Microclimatic Ai Tr WUE
condition (xamol - m* - §") (mmol - m? - s') (mmol - mol")
PFD’
(tamol - m? - 5)
100 142+0.1 0.33+0.2 43+04
200 1.91+02 0.79+0.1 24+03
300 2.61+0.1 1.26+0.2 21+0.1
400 291402 2.01+04 1.4+02
500 3.01:4+0.2 2.86+0.3 1.1+0.1
600 2.96+0.1 3.37+0.2 09+02
800 2.98+0.2 424403 0.7+0.1
1000 3.01+0.2 456102 0.6+0.1
1200 3.05+02 496+03 0.6+0.1
Leaf temperature
(t)
15 1.85+0.1 031402 59+03
17 1.98+0.2 0.69+0.3 29+04
19 21403 0.89+0.2 24405
21 235402 0.38%0.1 1.7+02
23 2.49+0.1 222402 1.14+03
25 269+02 2.5410.1 1.1+0.1
27 3.18+0.1 2.92+0.1 11403
29 3.75+0.1 3.3240.1 1.1+0.2
31 345+0.2 3.91+0.1 0.9+04
33 295403 417102 0.74+0.3
35 1.72+0.1 4.62-+0.1 0.4+03
37 092402 4.824+0.2 02+04
External
CO, concentation
(ppm)
200 3.25+04 3.51+04 0.9+03
300 3.71+03 239+04 1.6+0.2
400 4.02+0.2 1.76+0.5 24401
500 432403 1.284+02 34403
600 456+0.4 0.87+£04 52402
700 432402 0.60+0.2 7.2+0.1
800 4.31+0.3 0.56+0.3 7.7+0.2
1000 411405 0.49+0.1 84+0.1
1200 4.09+0.2 042402 9.7+0.3
swC’
(g-2g")
0.5 0.63+0.2 0.27+0.1 23+04
1.0 0.82+0.1 0.32+0.1 2.7:£0.3
15 1.02+0.2 0.42+0.1 24401
2.0 1.28+0.3 0.56+0.2 23+02
2.5 264302 1.08+0.1 15403
3.0 2.82+04 211403 1.3+02
35 3.01+03 232402 1.3+05

TECIEAER ANY W) FodAlet S5 458 F2o|.

“: Photon flux density.

*: Soil water content.

Values represent means + 5D at least eight experiments.
All data measured in 1996.
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Table 2. Change of CO, evolution to change of leaf temperature.

Leaf CO, evolution
temperature (pmol - m” - s7)
15 0.06 +0.02
17 0.09+0.03
19 0.16+0.04
21 0.27+0.05
23 0.274+0.04
25 0.31:+0.02
27 0.42+0.03
29 0.48--0.04
31 0.61-0.03
33 0.78+0.05
35 1.02+0.06
37 2.35+0.04

Values represent means 1= SD at least eight experiments.
All data measured in 1996.
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Fig. 1. Relationship between stomatal conductance as a

function of CO, diffusion and transpiration on a leaf of
ginger.

Regime of PFD, Leaf temperature, external CO,
concentration and soil water content were the same as
in Table 1.

All data measured in 1997,
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Fig. 2. Change of fluorescence parameter Fv/Fm of electron
transport in PS || to change PFD and leaf temperature.
Low and high PFD are 120gmol - m? - s and 400

pamol - m? - s, respectively.
Bars represent means -+ SD at least eight experiments.
All data measured in 1997.
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