SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

VEMIDEEXREE B EE : B LVC0 2458 -
I1. KFEH L O KSEEEFDCO 2HLEUVRE R S NI EY
SEIEE R

a5,
 H
o

>|_
i
Pl
i
%-
A
oH
i
S
i

+
xt
5
=

>|_
i
Pl
i
%
A
o
i
S
i

https://doi.org/10.15017/22238

HARIEER « UM REBEBmEEME 41 (3/4), pp.123-131, 1987-03. S KBEELR
N—o30:

HEFIBAMR



JLAEEE 3 (Sd. Bull. Fac. Agr., Kyushu Univ.)
415 345 123-131 (1987)

TEVIDBEERE L B A E KB L U CO, B —

I AFgEB X OKEEEEED CO, L8155
76 NCHEE AR
[ H &8 H KMNES
TUNKF RIS FHE

(1986 £ 7 H 31 B 32#)

Relationship between Canopy Architecture and Crop Production
with Reference to Light and CO, Environments

[l. CO, Diffuson Coefficient and Canopy Photosynthesis
of Rice and Soybean Populations.

OsaMmu HiroTa and TomosHIRO TAKEDA

Laboratory of Crop Husbandry, Faculty of Agriculture,
Kyushu University 46-01, Fukuoka 812

1

[ R TEARE & KEBEEBEORBE LRI AR %
Lles T RELE LT, FIREHEZOLTRAL, K
BTIRIEMBEEBEONAR « EYEECREEL52 2
HmOERLERTH 2 CO, BEIC DLW 3, K&
o CO, BRI, B IZIFIZT—EDEL £ 5 2 L5
STV, BN TIREERERI L D Brids,
ZOETT 2 (@A« AN, 1972 ; Uchijima ef al,
1966 ; Wright and Lemon, 1966), 7%, {AED%E
W E I KEADCO, BETH S 300 ppm T TR G
1EY, CHEY£Rb T CO, BEITHA L TnT 2
@235 5 (Akita el al., 1969), Li:#>7T, HiE
ND CO, BERIEMEBEIZE D TEELRERTHD,
IOREBBIOWTHEYEOERZZHL T E 2
FREBETHL, IOBBUCEELLZERELT, Lk
EOXEREAOMIzHIFE L UORKE2» 50 CO, O
tamBEiFons, Zm3 b, BEMICLEELRDIEX
L sOMETH D, AT Lo REE < B
BLTHED, BEMNET I LI L D HEECEEREED
BT 32 EEIoN TS (RKRS, 1974). —H,
HEFOBRESFEUCZEL TS, BEENOBEITEEE
OB Ex 2 (Cionco, 1965 ; 258 S, 1970,
L 72532, Lemon (1960) IZEMHEAREEOEE IR

il

123

KEBD AT, TATHROE» & DEENLET
HDHIEREMLTVS, 20X RBEA»ABY
5iF, AR TID L KED &S 4 AR s
FOERIZIFAFICRE L T s R, KO X
DI RWERIZIZEE ICEE L T 2 EEEEE T,
BOETHS CO, MEOEBEIZR LD, DT L HEN
BRI hOEER b TV D EEZOSNS, O
D& RBEEIZ LD, KW TIKFREEE L KEHEE
B CO: R = B G R, 1968 Hl
5, 1965) K& TKRD, ZOBOPEELARICE
BTEHEIZOWTHENL,
MRB L UHE

1. MHOBFR

AFGIE 1978 FITHE L A R 2 KEBFEE» 55
2km BN 7OKHIE O —EICR I - EEHIZER L
7o, BHEREEUE 20X 20em? i 1 BR 3 RAE Z & L, BEEE
FHEITET IR D72, KEIE 1978 Fi2 UK B2 ER IR
BHIZ BT 20X20m? ODEBRK 3%, SET7 ¥
YEBRL 72, #iEERIL 2040 cm? 12 1 ARSI B & L
2o BB, EBROBEICE yv T2y, HEB L
UREZEDBEEL Tz,

2, HEUHFERSIUBRZTASHROELZE

RERE BB 5 BUNE 3, RN OFERE LU



124 n =

TR B K M B

HERIZELN L BEEE L 2T,
Se= Lot IEe+G (1)
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Fig. 1. Vertical distribution of leaf area
density of rice (var. Reiho) and soybean
(var. Akazaya) plant populations.
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Fig. 2. Dirurnal changes of net radiation
within rice plant (var. Reiho) population.
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Fig. 3. Diurnal changes of not radiation within soybean plant (var. Akazaya) population.
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Fig. 4. Diurnal changes of soil temperatzure at different depths under rice plant (var. Reiho) population.
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Fig. 5. Diurnal change of soil temperature at different depths under soybean plant (var. Akazaya)

population.
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Fig. 6a. Air temperature profile within rice plant (var. Reiho) population.
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Fig. 6b. Water-vapor pressure profile within rice plant (var. Reiho) population.
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Fig. 7a. Air temperature profile within soybean plant (var. Akazaya) population.
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Fig. 7Tb. Water-vapor pressure profile within soybean plant (var. Akazaya) population.
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Fig. 8. Vertical distributions of turbulent diffusion coefficients within rice and soybean plant popula-

tions. @, rice; O, soybean.
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Fig. 9. Attenuation coefficient of tur-
bulent diffusion coefficients within rice and
soybean plant populations.
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Fig. 10. Turbulent diffusion coefficients within rice and soybean plant populations.
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Fig. 12. CO, fluxes within rice and soybean plant populations.
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Summary

The characteristics of CO, diffusion within canopies of rice and soybean were investigat-

ed by the heat balance method.

There were differences between CO, profiles within rice and soybean stands. The
minimum CO, concentration within the rice stand appeared in the lower layer but that within
the soybean appeared in the upper layer of the canopy. And in spite of the rice stand having
larger leaf area index than soybean, CO, source activity in lower layer of rice canopy was

smaller than that of snybean stand.

These differences might be resulted because light extinction coefficient of rice stand was
so smdl that rice leaves could recieve more light energy than those of soybean and then lesf
photosynthesis at the lower layer of the rice was higher than soybean stand.

Canopy photosynthetic rates at noon were 8.8 g CO,/m?h in rice and 6.8 g CO./m*h in

soybean stands.



