HYE#Z (Japan. Jour. Crop Sci.) 58(3) : 342—346 (1989)

BPISEHTICH 1T B KTBEED KSR DKL & % DT

Bk BESRETICBT 2EFELEROER L
T DB A
BEK BN HE-NHE B
(EHIRFRFE)

PRITEE 1 H 25 H32H#

E B ESBRETTABEEONRESROEEBEFAN, ZOXHBERARGS Lz, Z0ORBE, EEGEEN
FEALYENDE LD E, LaL, TGN DEVLEEN 2L DERNERAT L I ENRBEN
7o, EEOHEFIS IS L > TEZ -0, FLAEDEE 0.65calcm™ 2 min~! BLITIAIE L Tz,
F—T—F [ KEREERER, FEIEXEEK, AT, tfafls, BEHEM.

Single Leaf Photosynthesis of Rice Plants under Field Conditions I. Aspects of single-leaf photosynthe-
sis and the regulating factors : Eiki KURODA*, Atsuhiko KUMURA and Yoshio MURATA** (Faculty of Agriculture,
The University of Tokyo, Bunkyo-ku, Tokyo 113 Japan)

Abstract : Single-leaf photosynthesis in sifu were observed under field conditions and the regulating factors
investigated. The light intensity at the leaf surface was shown to act as the leading factor. However, it was also
suggested that there were some other factors greatly affecting photosynthesis. Light saturation points varied from
case to case, but they were lower than 0.65 cal cm™?min™! in most cases.

Key words : Field conditions, Light saturation point, Photosynthesis-regulating factor, Rice plants, Single-leaf

photosynthesis.
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Fig. 1. Diurnal changes of single-leaf photosynthesis (CER) and environmental factors.
Note :
1) Materials: Leaves on the equivalent positions of main stems or vigorous primary tillers.

These were showing very similar appearance at the time of measurement. The leaf

2)

positions are expressed in Roman and Ara
Symbols :

S.r., total solar radiation at the horizontal
R.h., relative air humidity measured at a po

bic numbers (see symbols).

surface measured at a open.
sition neighboring the experimental paddy field.

Temp., air temperature measured at a position neighboring the experimental paddy field.
S.d. and Eva., vapor pressure deficit and evaporation rate, respectively, evaluated using
Piche’s evaporimeter situated above the leaf canopy.

Roman numbers, the leaf positions numbered downward from the uppermost full expand-

ed leaf at the time of measurement.
Arabic numbers, the leaf positions numbere

d upward from the lowermost leaf in the case

of main stems and the equivalent positions in tillers.
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Fig. 2. Dependence of single-leaf photosynthesis (CER) on light intensity at the leaf surface.
Note: 1) Date of measurement: A ; July 16—19, 1981, B; Aug. 30—Sept. 5, 1981.
All the results obtained on various days and at various times of day were combined here.
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Materials: A, the uppermost full expanded leaves (the 13th leaves or the equivalent leaves

when the position is numbered from the lowermost leaf of main stem). B, the 17th (flag leaf)

In each of A and B, leaves showing very similar appearance were used as the materials.
Light intensity at the leaf surface was measured using a silicon photodiode which was
sensitive to visible light. Conversion from the readings to the energy unit was done using the
factor based on the relation obtained in the daylight outside the leaf canopy.

2)
leaves.
r July 16, 7-8a.m. 40 July 19, 1:50-2:10p.m.
1(13) . 1(13)
[ . L)
L] [
| N 20 /rff'
Lo vy ey 0 1y
0 0.4 0.8 1.2 0 0.4 0.8 1.2
I July 17, 7-8a.m. 401 Aug. 26,9-10a.m.
| 1(13) B 1(17‘)///»——7
- 20_
! I | L ! | I L ! L i T
0 0.4 0.8 1.2 0 0.4 0.8 1.2
[ July 18, 1-2 p.m. 401 Sept. 22, 9-10a.m.
| 1(13) L 1(17)
i ff;‘—’—' a0k /_._-'
| L I L L 1l 0 i Il L I B—
0 0.4 0.8 1.2 0 0.4 0.8 1.2
[ July 19, 9-10a.m. 401 sept. 23, 1-2p.m.
| 1013) L 1(17)
":é'.\
20} - 3
i L ]
! L i 1 - QL ! ! S N W
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. Light-photosynthesis curves for
various cases (1981).
Note:
As for Roman number and Arabic
numbers in parentheses, see the note
for Fig. 1.
As for light intensity at the leaf
surface, see the note for Fig. 2.
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