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Fig. 1 Vertical dist:ibution of each synchronﬁsly emerging
leaf in the canopy (flag leaf is 0).
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Table 1 Time course of the light saturation value of gross photosynthesis
(Pmax, j) of synchronously emerging leaf in each leaf position (j).
Suffix, j indicates the number of leaf position (flag leaf is 0).

number of light saturation value of gross photo synthesis, Pmax j
leaf position
(H Aug.7—16 Aug.17—26 Aug.27—Sept.6 Sept.7—16 Sept.17—26 Sept.27—Oct.5
(mg Coz/d m?/hr)
0 18.3 20.0 11.9 5.1
—1 19.5 21.8 13.5 7.8 5.4
—2 21.5 18.2 13.8 10.2 5.1 3.5
—3 11.6 14.4 8.5 7.4 4.4 2.4
— 4 9.8 10.0 4.1 4.1 2.3 1.7
—5 7.0 5.7 3.7 1.5 1.0 - 1.0
—6 7.0 4.0 3.0 1.5
CRWAT B EREFEI R
0 ! Prmax (F)=Prmax, i—bF (3)
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Fig. 2 Relationship between relative
height (1-z/H) and relative ac-
cumulated LAI(F/LAI). H: canopy
height, Z: height in the canopy.
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Fig. 4 Light attenuation in the canopy.
(a): in the case of exponential law
(I/Ty=exp(—KF)), (b): in the case
of reciprocal law (I/Io=I/(1+kF)).
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Fig. 5 Relationship between short wave
radiation and illumination intensity.
« : solar radiation observed when sun
altitude is above 70°.
o : incandescent light passed through
the water filter of 10cm depth.
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Fig. 6 Relationship between the ac-
cumulative estimated and measured
dry-weight increases in the rice
population. Open circles are the
results obtained by Uchijima’s model
and black cricles are the results
when the light curve of an upper
active leaf was used in the model.
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Table 2 Parameters used in the Uchijima’s semiempirical model for
evaluating the toal photosynthesis of the rice plant population.

T - — Time of day Aug. Sept. Oct.

Parameters T 27 5 15 25 5
Light attenuation coefficient ,
in the reciprocal model k 1.8 1.8 1.8 1.9 2.0 2.3
Light saturated value of photo-
synthesis at the top of the :Pmax, H 18.8 18.8 20.8 19.4 11.5 5.4
canopy (mg CO;/dm?/hr)
Vertical gradient of Pmax in .
the canopy (mgcoy/dm?/hr) ° 1.98 1.93 3.59 3.59 1.87 0.79
Ratio of dark respiration to Ppax : ¢ 0.028 0.028 0.033 0.059 0.043 0.049

. . —0. 4 —4. —1.

Growth rate of LAI (m?m?hr) 1 310‘3 2 5;10—3 2(?8—3 ! >?10‘3 X}g‘a 1><?1’8‘3
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An Improvement of Semiempirical Method for Estimating
the Total Photosynthesis of the Crop Population

II. On light attenuation and vertical distribution

of Puax in rice plant population

Masaharu Yajimma and Tomoshiro Tagepa

(Faculty of Agriculture, Kyushu University, Fukuoka)
Summary

The profiles of light intensity and light saturated value of photosynthesis, Pmax, in the
rice canopy were observed from tillering stage to ripening stage.

Using the parameters obtained from the observation, the theoretical values of dry matter
production estimated by the semiempirical model were compared with the values obtained by
biomass method. 7

Results were summarized as follows:

1. Light attenuation in the canopy was approximated well using either exponential law
(I=I,e"KF) or reciprocal law (I=I,/(1+kF)). Light attenuation cofficient k became larger with
growth stage.

2. Pmax decreased with accumulated LAI, F increasing and linear relation was found
between Prax and F.  Prpax at the top of the canOpy (Pmax,n) and vertical gradient of Pmax in
the canopy became smaller after the heading stage.

3. Using the Uchijima’s model for estimating the total photosynthesis and dry matter
production of rice stand, we found that the theoretical values almost coincided with the values
obtained by biomass method.

But, assumed that the foliage was constructed with upper active leaves, the theoretical dry

matter production was considerably overestimated.
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