SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

P EOHIEIL E MREZHAEDHIIEFEET

25, %ﬁﬁ
FUM RS B BRI K T8 5
R, &

NUNKRZBZ2EERA K T2

https://doi.org/10.15017/22252

HIRIEHR : DN KEEEBIMEBEMEE. 42 (1/2), pp.67-78, 1987-12, HMNKBEEE
N—o30:

HEFIBAMR



oA BT (Sci. Bull. Fae. Agr., Kyushu Univ.)
#4285 E1-25 67-78 (1987)

eI RE D BfE b & iR E 2= A 1
(HEETT V)

b OB K OE-R

5EEII:1

H

NNKFEBF BB A TERRE
(198747 A 15 H 3#)

A Numerical Treatment of a Crop Architecture
and the Areal Distribution of Shortwave
Radiation on the Soil Surface Il

Y osHisuke Nakano and TosIo Cho

Laboratory of Irrigation and Water Utilization, Faculty of Agriculture,
Kyushu University 46-05, Fukuoka 812

=

o3

EVREE FO L ERARELY TR T 50011,
HIEECEE S S5 KBOBEERE, KEH S OWER
B, fE#tED & OIREEFELRHE O © 4 v FREEOE
BrLETHSL, Jhe3ABEE, Alifas L fF
VRO BRI AEESZ L2 TET 2 /- 1Ak
DIANFIHE 2RI LEECREEET 5. B
S NFYREE O RN ERPRBREFHT
FEARREASL <, AW LIREETH 548, &
RiZONTETBARMOERBSEML TIREET 2
£ RD, ESKFEARCY—RERHEALE
795, e BEOREI AL FES KE L
25, Z5 Lok, ERMcERCERT 2

TRAVFEREEPIETZ L IEEMCEI > TIZEL <,

ZOHHhE - K (1987) B KB DWW ITEETFL
DEAERA, TEDEEL SR HEECEE T
BHELANEDHEAHEIZ>WTwRIUT, ABTIRC
NEREICERAL T, SBHEOE FARE © i E#

WEDTHBEL, BFHRBOBZERHEDOHELIT .

E - ORI

JTNREBANEEREESO/NREIAE (E8) 28
BL, £FHNCEERAEfTo> R, BEHRTHT
HTH 2, ERIREIZ 80 con TRIILAMICE D, BEHM
DIEYIRRIL 30 cm O —A7 T & Lz, ERICHED -
RERIE S HF W, o BRI E 203 7 B0, &

67

fboR & GEFEEE I, R EE 10 BT, 8l
EHEEEEWNEIRS, EWAMA, EWoE, W
R, HEOE#H KA, &R, o3 2000h
f, EHOEE, BIEOH 11EHETH L. Az 10
FEE(ID 36 Fhr L Bic U, B G -8 HIE,
RO ) A5, SFEH, AT—LOIWTHD,
BRI SO NG E, REHIREE, RER
FEratdE, HEEFEEEBRHEO4BBIZOOTH
ELl, REMEBEEORE I v Py 7%
Fwi:, KBOBEERERIE, £EEREsL Y K7E
BEAMHEEZZ LS| 2L D TRDDL I EWT S
%, B FEGE ARG b ADER QAT 2B
(2 15 cm MIRRICHEAR T, BT L 2 MEFEOHEIE %A
7z, BLEOME R ARSI Lo T HRRE L 7,

A 7 —Y RERE & € 71l

ﬁ?ﬁﬁfﬁﬂﬁ{ﬁ%iaziﬁ%%“fw)f’ﬁﬁi%ﬁ'?f* i
HBE (W), FE (W) 220 088 (Y &), G
LX%)&T%%H,

AZ

W+W. 1 (1)
WL DGEUL o, BiEsoEE, FITREIAED R

LT, BE70EE, THOFTERS & T 2 i
AR,

BT, £B5#MEOFEEM, HEKETT,
(BEH7HISH) : TH7THHBEL
RIS BB 10 cm OB SITER L 2, R

25—y 1



o

68 BB E

i o

E=3

%:I

7

HoFENRERE LT, 2HOTEL - IZEDBT
CHETERAREL TS, EEEIR 31on® THD,
(Fig. 1),

AF—92 (MERT7H?2IH) | oS TETE
FIEEL, Bl 3EEIERE T, KEOBE,
1HEL IMOIRE L 2KHOBEDET IWD/NEL S
HElEhg, hs 9RONEEFE2KEEDbEE
NHOEEFTEDH L 2 Lok, FHE3#8 15cm &
EL, 2Ok 2EREMKIT 103em? THDO, (Fig.2)

A7F—23 GEHTH30H)  2EENH I P38 MD/NEL ot R 43 om 2 DT,
€ g
81 ¢cm g
g N
g 7 c
(=] Ll
8 E
3 € 1
w -5C. 00 =30, 00 -10. QU 10,00 30. 00 so. oe
4 N [ L 1 I I3 1 1 L 1 E
2 g cm
S 7 S 7
- n
g g
£ &
<0
«~50. 00 ~30. 00 -10.00  10.00 30.00 50.00 [
E [t L i 1 2 1 A L i 1 N c: -
é & 5
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.
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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.



