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Single Leaf Photosynthesis of Rice Plants under Field Conditions
thesis among several successive days, and the interactive effects of irradiance and stomatal conductance on
CER* : Eiki KURODA** and Atsuhiko KUMURA (Faculty of Agriculture, The University of Tokyo, Bunkyo-ku, Tokyo
113, Japan)

Abstract : (1) Variations in single-leaf photosynthesis (CER) among days : CER under saturation light intensity
at nearly the same time of several successive days were examined, at three growth stages. (i) CER varied from

IV. Variations in single-leaf photosyn-

day to day. The difference between the maximum and the minimum for the several successive days amounted
to 5~10 mg CO, dm~2? h™'. (ii) The variations in CER among days were positively correlated with those in
stomatal conductance (g). (iii) The variations in g, was negatively correlated with those in the current
evaporation rate evaluated with a Piche’s evaporimeter. (iv) From the above, it was concluded that the variations
in CER were brought about by climatic factors such as radiation intensity, wind speed and air humidity, which
affect stomatal aperture through waterloss from leaf tissues or a direct effect on stomata. (2) Interactive effect of
irradiance and stomatal conductance on CER : The data collected on several successive days at various times of
day and under various weather conditions were combined. Then, they were placed into seven groups according
to magnitude of g, and light-CER relationships were examined considering the levels of g.. (i) Under low light
intensity, there was little difference in CER irrespective of magnitude of g. (ii) The light saturation point rose
with an increase in g,. (iii) Under strong light intensity, CER was shown to depend on g, and increased with an
increase of the latter.

Key words : Evaporation rate, Light intensity at the leaf surface, Light saturation point, Rice plants, Single-leaf
photosynthesis, stomatal conductance.
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Fig.1. Variations in CER (closed symbols) and g, (open symbols) at the same time
of several successive days.
1) Experimental year: 1981.
2) Roman number : the leaf position numbered from the uppermost full expanded
leaf at the time of measurement.
3) Arabic number in the parentheses : leaf positions numbered from the lowermost
leaf in the case of main stems and the equivalent positions in tillers.
4) CER and g, were measured under saturation light intensity for photosynthesis.
5) Each point indicates the mean for 5 leaves.
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Fig. 2. Correlation between g, and CER.

As for materials, symbols, measuring conditions and replication, see the note for

Fig. 1.
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Fig. 3. Dependence of g, on the evaporation rate
evaluated with a Piche’s evaporimeter.

1) As for materials, symbols, measuring condi-

tions and replication, see the note for Fig. 1.

2) Evaporation was measured above the leaf

canopy simultaneously with measurement
of g, and CER.
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Fig. 4. The light-photosynthesis relationship at

D

each level of g..

Data used for examination: all the data
collected in the period July 16—19 at vari-
ous times of day and under various weather
conditions were combined and grouped into
seven groups according to the g, values.
The leaves were the uppermost full expand-
ed leaves of main stems or vigorous primary
tillers.

The unit for g, cm sec™.

Light intensity means energy density of
photosynthetically active radiation at the
leaf surface.
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Fig.5. Variations in the light-photosynthesis

relationship according to g.

The light-photosynthesis curves in this figure
were derived from the seven diagrams in
Fig. 4.
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