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Fig. 1. Soybean structure 8 days after seeding.
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Fig. 2. Soybean structure 14 days after seeding.
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Fig. 3. Soybean structure 23 days after seeding.
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Fig. 4. Soybean structure 31 days after seeding.
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Fig. 6. Soybean structure 48 days after seeding.
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Fig. 8. Soybean structure 71 days after seeding.
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Fig. 10. Soybean structure 114 days after seeding.
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Fig. 11. Schematic presentation of an unit area between two rows. The area was divided into 24 pieces

of mesh sized 10 cm X 10 cm for the calculation.
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(a) (b) (a) (b)

Fig. 12. Soybean canopy models of different growing stages as viewed hemispherically from the soil
surface, at {a) the directly below the canopy and (b) the center of the two rows. (8, 14, 23, 31, 41, 48, 38,
71, 104, 114 days after seeding)
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Fig. 13. The areal distribution of view factors of the sky from the soil surface during the growing
period.

(a) —— Observed Canopy top
o Observed
) _7_ Simulated COReT
O Observed

1.4 4 @ ... Simulated 10cm east

1.2 ]
E 1.0
E
&
-~
—
S
=1 0.8 1
o
o
i)
3]
o
T
N 0.6 \
(3 ® |
5
-
5
2 0.4 ]

0.2 4

0 . , . ) i .
5 7 9 11 13 15 17 hr 19

Time of day

Fig. 14. Simulated and observed diurnal variation for 21 July of shortwave radiation at (a) the canopy
top, and the soil surface of (b) the center between the rows and (c) 10 cm east of a row.
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Fig. 15. Simulated and cbserved diurnal variation for 3 August of shortwave radiation at {(a) the canopy
top, and the soil surface of (b) the center between the rows and (c) 10 cm east of a row.
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Fig. 16. Simulated and observed diurnal variation for 31 August of shortwave radiation at (a) the
canopy top, and the soil surface of (b) the center between the rows and (c) 10 cm east of a row.
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Fig. 17. Simulated and observed diurnal variation for 16 September of shortwave radiation at (a) the
canopy top, and the soil surface of (b) the center between the rows and (c) 10 cm east of a row.
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Fig. 18. Simulated and observed diurnal variation for 15 October of shortwave radiation at (a) the
canopy top, and the soil surface of (b) the center between the rows and (c) 10 cm east of a row.
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Summary

To estimate spatial distribution of direct and diffuse radiation, an attempt was made to
describe the soybean canopy architecture by eleven parameters. The morphological measure-
ment were pursued periodically throughout the growing season from July to October. These
prototype soybean models constructed in the computer were arranged as the planting pattern
in the field. A rectangular net of mesh size 10 cm < 10 cm was constructed over an unit region
(80 cm x 30 cm) between the rows as shown in Fig. 11, and the view factors from each of the
nodes to the sky were calculated using hemispherical figures as shown in Fig. 12, 13.

Spatial distribution of shortwave radiation of each stages was calculated. The calculated
shortwave radiation at the ground level agreed well with the measurement by tubetype
solalimeters distributed on the soil surface as shown in Fig. 14, 15, 16, 17, 18.

This procedure can easily be expanded to estimate radiational environment of any crops,
plant densities and growing stages.



