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Table 1 Summary of linear regressions relating to model parameters of photosynthesis

at leaf scale.

Dependent variable InSgLr)iearﬁgnt y-intercept Slope 7 p<
Prax Nz (gN m™?) 2.573 3.321 0.795 0.001
(#molCO; m™%7") RLI (%) 9.557 0.0652 0.650 0.001
R Nz (gN m™) -0.416 0.451 0.752 0.001
(#molCO; m™%7") RLI (%) 1.188 0.0151 0.523 0.001

a Nz (gNm™) 0.0347 -0.000121 0.010 ns
(#molCO; pmol™) RLI (%) 0.0384 -0.0000885 0.313 0.05
1% Nz (gNm™) 0.938 -0.110 0.338 0.05
(Dimension less) RLI (%) 0.783 -0.00333 0.488 0.001

Pmax and R represent gross photosynthetic rate under the saturating light density and dark

respiration rate. @ and & represent initial slope and convexity of light response curve of leaf

photosynthesis. Nz and RLI represent leaf nitrogen content and relative light intensity.

MSEE B B 13— A R AR % FEE AR ©
LUz, R, RDSNEY,

Po=[alz+Pmax—{(alz +Pmax)’

—4a01;Pmax}*?]’—R (4)

22T, PadfitARH#E (umolCO,m™s™),
21365 E (umolm™%s™) TH %o Pmax, @, 0
AR DRI T, Pax 3 GEIRI T O HRA
WSS EROEE (pmolCO.m™%7™Y), a & f13H—%
B HER D WA (#molCOz pmol ™) & fizE T
b, 0105 1EFTOERZED, H—NERH
BT 0000 SEANHEE, 1OL&7Iv 7~
CHNZ D, RIZEEMEIRIEE (4molCO.m™%s™)
Thb, WRDH—HERIED 3EH (Poaxs @,
0) CHEMRHEE (R) 2E0EHRESE (N2) &
DBEBRTERT I LICE>T, EHESEISHEED
HFRED b & TONEHEEEHET 2 2 kK
%2,

R O NA R, MOLEREE (Py) %R
(t) HATERMBER (F) TEEBES LXK
Aok nsd?,

24 Ft
Hzﬁ_LF“FmMEm (5)

22T, PdItfEONGHE, FUIMESEOH
HIEHEIERTH 5,
2. ETIDING A—4H

A2 FBHEICBWTIE, )FRNOK, WOLHRE) 12X
0.3 50.6DFMHICH S I ENTNETIIIHE SN
TV B89 KIS TIE, 7 HE45RAFHOTHES
N720.51% fviz, (2)3 D Inax (B HHF D GEREE)
131800#mol m™*s™' & L7z, (3D No (1 THm 3E
BT 2HEEDIDDERER) LKy (BEOWR
Fi) 1, KieFRUCAXHTI HIicHllE s h il

(No:5.94gNm™> Kn:0.145) % H iz, (4)=

DIAEENERD /N T X =5 1%, HELEAFHLA
O TIHICHE S N EE v, £112, NG
DHNT A= 2TEOEHFEGE (N) L UM
PHEIEE (RLD) &—X[ERE L fERE2R LIz, [
JRORER, SR T DRARKNELEE (Prax) &
EFRHE (R) BEOEREE (N2) »oHE
L, JSe—taRMiowIHAR (o) ik (0)
AEEEREE (RLD »o#ET 2 2 iz L,

TR EE

1. AF¥BBOXENE
B D EE 2, BMERERFELS 8 m* m 1
B ETRELE (K1), XERERZHD, HE

= T 1000 y T 7100 g
83 \
S g 8001\ 180 &
£ £ EA 1 &
@ \ 2
272 600F \ 160 =
23 LN i =
a2 N =
&l
20 400 - < 140 =
SE /N |2
8¢ 2001 Y 120 F
~ L
2% " S &
CDU E L | | L 1 ==
E 0 2 4 6 8

Cumulative leaf area index (m?m=)

&
'S
i

Relationship between cumulative leaf area
index and daily canopy photosynthesis,
relative light intensity.

Solid and broken lines represent daily canopy photo-
synthesis and relative light intensity. Daily canopy
photosynthesis was calculated at Imax (maximum
photosynthetic photon flux density at midday) 1800
#mol m~2s™*. Optimum leaf area index is shown in a
black circle.
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Table 2 Changes in daily canopy photosynthesis
due to thinning.

Ry t c
(m*’m™?) (mmolCO, m2day™)

1.0 6.0 769 —
0.9 5.4 763 (0.99)
0.8 4.8 749 (0.97)
0.7 4.2 722 (0.94)
0.6 3.6 680  (0.88)
0.5 3.0 620 (0.81)
0.4 2.4 539 (0.70)
0.3 1.8 437 (0.57)
0.2 1.2 312 (0.41)
0.1 0.6 166  (0.22)

Ry, Fi and P. represent yield ratio, cumulative leaf
area index and daily canopy photosynthesis. Num-
ber in the parenthesis indicates relative value
against maximum daily canopy photosynthesis.
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Effect of thinning on carbon dioxide absorption in a Cryptomeria japonica canopy.

Valuation using canopy photosynthesis model

Hajime KOBAYASHI

Education and Research Center of Alpine Field Science, Faculty of Agriculture, Shinshu University

Summary

Canopy dioxide absorption was calculated using a canopy photosynthesis model in a Cryplomeria
japonica canopy. Canopy photosynthesis increased with increasing cumulative leaf area index with
diminishing returns. Canopy photosynthesis began to decrease after reaching a maximum at a cumulative
leaf area index of 6.24 m®>m~2. Relative light intensity at the bottom of the canopy was 4.17 percent when
canopy photosynthesis reached its maximum. This was comparable to values often observed for closed
Cryptomeria japonica canopies. There was little decrease in carbon dioxide absorption with decreasing
canopy foliage due to thinning. Canopy photosynthesis decreased only 3 to 7 percent, when canopy foliage
decreased 20 to 30 percent by thinning. Canopy photosynthesis decreased 12 percent, when canopy foliage
fell to nearly half of the original value. I concluded that thinning for commercial harvest does not spoil

the public benefit of carbon dioxide absorption in Cryplomeria japonica plantations.

Key word : canopy photosynthesis model, commercial harvest, optimal leaf area index, public benefit,
yield ratio





