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Single Leaf Photosynthesis of Rice Plants under Field Conditions V. Long-term variations in photosyn-
thesis of upper leaves : Eiki KURODA* and Atsuhiko KUMURA (Faculty of Agriculture, The University of Tokyo,
Bunkyo-ku, Tokyo 113, Japan)

Abstract : The patterns of variation with time on smgle—leaf photosynthesis (CER) varied among leaves
according to the positions on the stem. In the second and the third leaves, CER under saturation light intensity
was at the maximum at the full expansion, decreasing with time thereafter. CER of the flag leaf was rather low
at the full expansion but increased rapidly attaining the double of the initial value after two weeks. After that,
it decreased as in leaves at other positions.

The CER increase in the flag leaf at the early stage was brought about by an increase primarily in stomatal
conductance (g;) and secondarily in mesophyH photosynthetic activity. The CER decrease observed in all leaves
at later stages was resulted from a decrease primarily in mesophyll photosynthetic activity and secondarily in g.

In the second and the third leaves, the initial slope of light-CER curve was at the maximum at the full
expansion decreasing with time thereafter. In the case of the flag leaf, the slope was small at the full expansion,
increasing considerably at first, but decreased later. The degrees of both increase and decrease were much larger

than that of the slope variation in the second and the third leaves.

Key words :
photosynthesis, Stomatal conductance.
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Fig. 1. Changes with time in CER and g, of leaf at each position on stem.
1) CER and g; at each date were represented by those obtained in 9~10 a.m. under

saturation light intensity.

2) Leaf positions, numbered from the basal leaf upward, are presented as Arabic
numbers in parentheses. The 17th leaf was flag leaf in both years.

3) Each circle, triangle and square denotes the average for five or more leaves.

4) The short horizontal lines above the horizontal axis indicate the time of fully
expansion of leaves. “An” shows the period of anthesis.
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Fig. 2. Light-CER curves for the uppermost three leaves at four growth stages.

1) Experimental year, 1980.

2) Each solid circle denotes one single leaf. In
times of day in the period shown at the top

3) Roman numbers denote leaf positions numbe:

each figure, all the data collected at various
were combined.
red from the uppermost fully expanded leaf at

" the time of measurement. Arabic numbers in parentheses denote leaf positions numbered
from the basal leaf. The 17th leaf was flag leaf.
4) Growth stages of plants: A : booting stage, B : milky ripe stage, C: yellow ripe stage, D:

full ripe stage.



116 HEAEBLZESKEE H50E (1990

(2) g & CER X OBEfRA D &= BERIOIFH L
= DEFHARYZEL

EERE LRI S 2B BED T — 5 B3
R S —~nL, g & CER k0B E%, £5E
WML CRLEONE 5 MTths, ZO0KEA2
E, WTFNROAEERE - BB TH, g &
CER t ORICIZEWIEDIEEEMRSTEDoN S,

2,-CER BAROIFHMNHR LI F 7570
2, WHRWARFHAOERER, BT LWC—FELT
RLZOHRE 4 ® (B-1~3) TH5., ZREND
EREHEEORSE (@) &, FEFHIOFET9~10 I
D gs DYBEEHIET Z2HTH 5,

$9, B2, 3BOWwWTAHSE (5 4 & B-2,
3), EERTITLICONTI~IED g ENE
TLTWw3, %7, g-CER EfDL -~V bEEE
ETLTWw3, #LT, ZARIELTI~0EFD
CER EMBETL T3,

¥ (58 4 X B-1) 0BEE, TEEMRO
BENE 2, 3ELIIRER S, Tabb, (1) 5
(2) T, 9~10FFD g, EMNEZICHEIMT 5.
%7, g-CER BEHOVAVEFRALETS, L
Lidss, (2) DIEORRIZMOIEN LFRKT, g
DIETE g.-CER BEFEOVXIVOETHREE & D
ICHEATWH L,

Z =

AU g BOTTD CER DV _RAMBENI &

o Sept.1-5 an

_ Aug.13-15

(15)

40 (16)
L ’B:‘,-/-s—o—-'—

20
-~

D

£

= 0

8 0 0.4 08 1.2

£ 4o Sept.22

~

m - -
© a7

20+ 20+

Y 1 | oL I L
0 0.4 0.8 1.2 0 0.4 0.8 1.2
Light intensity at the leaf surface (cal cm™?min™)
Fig. 3. Comparison of light-CER curves among
leaves at the uppermost three positions.
1) Light-CER curves presented here are equiv-
alent to those in Fig. 2.
2) As for A~D, see the note 4) for Fig. 2.
3) As for leaf positions presented in parenth-
eses, see the note 2) for Fig. 1.
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Fig. 4. Changes in light-CER curves (A-1~3)
and in gs-CER lines (B-1~3) with time in the
uppermost three leaves.

1) Light-CER curves presented here are equiv-
alent to those in Fig. 2.

2) g.-CER lines presented here are equivalent
to those in Fig. 5.

3) Closed circles on g.-CER lines show the
means for data collected in 9-10 a.m.

4) (1)~(4) in the figure denote growth stages.

(1) : booting stage, (2] : milky ripe stage,

(3] : yellow ripe stage, (4] : full ripe stage.
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Fig. 5. Dependence of CER on gs.
1) CER, single leaf photosynthetic rate under saturation light intensity.
2) g, stomatal conductance when CER was measured.
3) Each solid circle denotes one leaf.
4) Experimental year, 1980.
5) As for A~D, see the note 4) for Fig. 2.
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