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Fig. 1. Leaf photosynthesis measuring system used at the field condition.
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Fig, 2. Changes in dry matter weight and crop growth rate of grain sorghum (var. Plainsman).
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photosynthesis. O, leaf ; A, air



140 7A€

-k

-]k

SRS T, R e B0 NI AR
SRS A BDTOT, SENLTH & KN 3

Jez A

#
WmEo b

x7, G ﬁ&i”r”/}@i&@h‘ﬁ‘z AERELD b 2~CEY
B e A (R R, 1978) SIS TS0,
AWFE I BV -4 SRR TCRELL, Ly
Lahis, HERHECEY M3 fThor
DT, BHNE T OMN, BERMLEICE 2 SEHIEK
EL LWL, CoARBLTE, 55718 T
®TERT A,

9, 8 A 17 HORERIZ D WT, Fig. 6 WM
> EEESC G R 5 J U IS O IR R R L, Fig.

7 R (AR B & VBB OB E

Al e, 131G
BlEobonid

ﬁ?ﬂ LS

sz,

gf e A«L(ﬂxx \Jf) ln.‘

(Fig. 8),

&7, Fig 6 BLUT

A3 ES)
oA D
(1976)
dm*h
WSS
i & B

PN AR BLE: TS
O o,

R

HLTH?

THRE & D
& AR 100 mg COx/dmh L/U,@fll!fﬁ »
G & LT, Nobel
%4 Hzlmlm rzgzda (Co i) #3115 megCOy/f
ZEeERELTHD
mgﬂmmwmmw@nn@@m@x:
LOTHAD, £ THSRET
RO K &

A I 100 mg/dimth
WL & A U O BRI 13
%A ﬁj(,l"ﬂfﬁ 3 w)\' a

2T w»5b

AT

R N i

TriilE s

A, BOREHET

EoIERS AR DES DD

200 10
O » O
& 150} e 8
E £
< ) °
Ry i S 6k O
© 100} © N = 8
o o) o @ O¢
- o) E:—J' 4L
A O 0] xR
50} ' A O
& 2.; A %
A o @ @ A
A A
7N A
0 “ i | 0 1
0 05 1.0 1.5 0 0.5 1.0 1.5
1y(SW)/min

Fig. 6. Relation of light intensity with a leaf photosynthesis and transpiration of grain sorghum.
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Fig. 19. Simulated CO, profile of grain

sorghum plant populations, using leaf
photosynthesis obtained at the laboratory.
LAI is 5.21 in short type and 6.27 in tall
type.

N
()

8/5

m short type
T o tall

2
net photosynthesis gCOz/m h

10 |
2
~ &
a
0 g~ i |
¢ 0.5 1.0 1.5
ly(S.W)/min

Fig. 20. Simulated canopy photosynthesis
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leaf phottosynthesis obtained at the labo-
ratory. LAl is5.21 in short type and 6.27 in
tall type.
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Fig. 22. Simulated canopy photosynthesis
of grain sorghum plant populations, using
leaf photosynthesis obtained at the field
condition. LAl is5.21 in short type and 6.27
in tall type.
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Table 1. Estimated canopy photosynthesis and crep growth rate of grain sorghum plant population.

Incident 0

Dry matter w. L. . P.* Pred® Eeox®
v me radiation®  Single leaf n ned cox

Strain LAl g(D. W) cal (5. W) o 2CO, gCO, g (D. W)
m? m? day photosyn. al (5. W) m? day m® day
\ Ly 5.39X (60109 39.05 18.5
Sh Ly L 4 34.7x 10 \
Short type 5.21 150 434.7%x10 o 11.88 P 86.07 3.6
L 5.71 " 41.36 19.2
Tall ty ; 34.7X%10*
all type 6.27 522 434.7X10 F 13.44 ” 97.37 49.1

Note, 1) Calculated from Eq. 14
2) Fig. 4, (=1 leaf) in Hirota and Takeda (1988)
3) Fig. 13 (B)
4} Net photosynthesis of a canopy (gCO,m?h)/incident radiation (1y(S. W)/min), in Fig. 20. and Fig.
22
5) Net photosynthesis of a canopy in daytime.
6) Estimated value of CGR (Eq. 15).
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7, FEHE S &SRR P OB O B 7RL DB ERE LBV A LERH ST & Iwaki
P % Fig. 20 & 22 Lok (Tablely, S & Py & (1975) & & UHHIT (1981) ihﬂ LT3
0 1EHYOEPOMMEHHIE Poea % (14) &M FRTHC.HPTH L7 vaﬁA@mﬁﬁ
WTER L HE L BOTHERS }&%fﬁfﬁtt. HZEE AR
Poava 55 P08 reeeriii e D WS THIE L 220, PR DEVERZEL, JoBHE

LT, TTRlAE LS CEoR - WHRABKE NS
Ik, —HOEDAHMEE SR D DT SR
HENLRERHT SRS, S5, SEOMETH

P72, Pueas B0 06 G B, gCOJf
midaytime | Poy, ST % P O 88 R B
g2COfcal(SW)

L EH D O E RO . McCree (1974) 5t SERSIFUICHE D OT: (Fig. 8. CoOMEIOEAH il
DA 2 N b B TR R OB R 1 B m”wﬁcj“T@mem“a“B”W(mn)@
(10) SR A 10>, WEASISE A 0.62(= Co1.05/6C0,) BEiCH BN & ILRIR THENBR R *
LFAE, (15) RiCEDTITS ZEHTE S, ﬁﬁﬁﬂ-wm(wm)@~u%§ay@%%iwﬁ
Fcor = (0.86Paa ~ 0.0051 WJ0.62  wervveves (15) e CORRPRIRIE DL€, SIOFHE =X

CO BB L EYEERE B E DRI 2R
ARG Ecor, RATRMOGEN, DW)/miday ey coap, 2oz L kB0 28 TH 5 CO. il

(15) z-tmaom Snpchiit s Table 1 TR Y EWEE L E OB 0B D% 5 WHKDH S 2 LT

. BERETHE L ERRES R Y S a v v e v B2
(b B0 BTN Frr (VD AR TS CHIE L 72 150 (B A % b B 1>
T18.5gDW/m* day, BEH T 19.2g THD, Ihbd T BEEARA Y 2 o — b LEBIC S 4L CO.
BHENMOEhER g L BB LEan, —%, P A I E & S L7 (Fig. 17, 21),
W TOMBENAROWMET — 5 £ BuTls i, Ui L2ests, Fig 22 10y & 5 S RO
HSES AL SR C 43,6 2, RAT 49.1 ¢ P NARO A Fig. 2 TR L7 8 A D COR 12
THDI, TOEDHVE, WEETOMATIA Y HHNATHOR GRMIZEREL 0 CGR 1 10%
o, PLLO H BRI o B R b s KEW) BErAEADTuEn, b, BFs
mg,umw; R EOEBEHBIEANTOE O (1978) 12X B EABET & B L7 b O LR LT

o MBS LOEERA GO, L LATs, JHE e g IEERI L D b COR I 30% 0. &

f?’}f (MBENE B e 1 5 C 18 S L1 SRR A PEE WOy tarv—yvarBRTE Fig22 BLU
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Summary

The field experiment was carried out to study the effect of canopy height on CO, diffusion
and canopy photosynthesis using the isogenic line of grain sorghum with different canopy
height. Using the data obtained from the field experiment, CO; profile and canopy photosyn-
thesis of grain sorghum were simulated. The results of the study are summarized as follow-
ing;

Canopy architecture of tall type grain sorghum was superior to the short type in all the
factors concerning the CO, diffusion (wind speed at canopy surface, drag coefficient, attenua-
tion coeflicient of wind speed, mixing length and leaf width).

High leaf photosynthetic rates (more than 100 mg CO./dm®h) were observed under a field
condition. The CO; profiles simulated by using these values of leaf photosynthesis coincided
with CO. profiles measured in the canopy.

Crop photosynthesis of tall type grain sorghum which has a LAI of 6.27 was 12% higher
than that of short type which has a LAI of 5.21.

Under the condition of a LAI of 6.0, the crop photosynthesis of tall type was 8% higher
than short type canopy.
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