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Table 2 Values of A1, BT, CT, and RT in the equation representing the light-photosynthesis
relations and the initial gradient « of the curve of the equation (1) at different

temperatures in the current-year shoots detached from the plot O

S e a
nﬁﬂbkiﬁlﬁ/ﬁ T ATt Br Cr Rt (U= 5 1)
Sampling date () (%) (%) Initial gradient
8,14 5 - 2.16 - 0.234 —
Aug. 14 10 0.125 3.10 0.001 0.350 0.431
15 0.097 3.60 0.000 0.756 0.423
20 0.105 3.06 0.007 1.152 0.442
25 0.216 1.53 0.008 1.602 0.677
9,720 5 0.127 2.45 0.000 0.148 0.330
Sep. 20 10 0.098 2.95 0.003 0.251 0.314
15 0.105 2.88 0.004 0.516 0.357
20 0.164 1.83 0.000 0.964 0.458
25 - 1.18 - 1.451 —

* : mgCO,-gd. w.'-hr!

Ar=A- {Puax+F-exp, (D Topr)}/(BT+RT)

Br=Pwmax: {1 —B(T —Torr)?}

Cr=C+(T—Torr)

Rr=F-expo(D-T)
2L,

T :5&(C)

Torr . BEROBBEIEE (C)

Puax: Y4 8EE S (mgCO,-g d. w.='-hr!)
A, B, C D, F:.&#

MRIZ@~ORERAT UL, FE - CARME 4 K3 TE 2 MUMER» T2 2,
X—13i2, 9 H20HIZf8 6 N GHlIRE RS 53Kk 72 Torr, Puax, A, B, C, D, FOfR# % R

W, MABLUB)~6ORic L 2RE-RR-EERBEZMULLZLNTH S, 3 RITHIIC

ZbLLRRRICC W, lEZERICAL CTERBRLL, 2220, iEEROXE

BELRTVEIIR, APTOREBREENBGHRTRL 7,

S, 1, ORxd, ME-RE - LesiERIC & 53t HEIZ, EAMEL L HH, BE-
AR —HABRMEORRORERIZ, HEMRE - REREMEEL, X520 ENEIT, 2
Nk VKRR S & UERAIZEZ ) IXV0FATRIE, EREMIRRROME TS 5, KRE

RORIE L, BBBEMEHE Gzt ) MU RBRE R, (EHE - (R0 L ) b RRE -
BRI re#ac TRMELZRF > Tw5b,

=X
=)

C=T LT B OB RRBETH B A,
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Fig. 13 Isograms of relative apparent photosynthesis rates in relationship to the light intensity
and temperature in the current-year shoots based on the equations (1) and (3) to (6)
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Summary

CO, exchanges in shoots detached from Abies veitchii LinoL. advance growths were
compared among the shaded plot (Plot S) under the deep canopy of the subalpine natural
forest, the intermediate plot (Plot I) near the forest border, and the open plot (Plot O) on
a cut-over area where clear-cutting had been made with expectation of natural regenera-
tion in 1970. The measurements were made under the controlled light and temperature
conditions throughout a growing season of 1979.

The photosynthesis and respiration rates and the responses of photosynthesis to light
intensity and temperature differed with plots, shoot ages, and seasons. The photosyn-
thetic capacfties of the current-year shoots sampled on August 30 were 5.8, 5.5, and 3.2
mgCO,-g d. w.”'-hr~! in the plots S, I, and O, respectively.

On the A. veitchii shoots, the needles are usually arranged for effectively utilizing light
from various directions. In the current-year shoots the gross photosynthesis rates under
the horizontally incident light were about 559, 75%, and 93% of the rates under the
vertically incident light, in the plots S, I, and O, respectively.

The light intensity at saturation of photosynthesis at favorable temperature occurred
at about 12 to 14klx in the plot S, at 22 to 30klx in the plot I, and 25 to 35klx in the plot
O. The saturation light intensity slightly changed with seasons, and decreased with shoot
ages. The photosynthesis rate became higher with increase of shading. The optimum
temperature was about 16°C in the plot S, and about 14°C in the plots I and O in all ages
of shoots throughout the growing season.

Dark respiration rates had logarithmic relation with temperature. The Q,, was about
3 in each plot and season. Dark respiration rates in the current-year and 1-year-old shoots
were the highest in early summer when the flushing took place.

The photosynthesis-light-temperature relations were represented by the following equa-
tions,

Prn =(Bt+Rt) {1—Cr—exp(—Ar-L)}—R71 (
and At =A- {Pwax+ F-exp(D-Torr)}/(BT+ RT) (3

Bt =Pwmax {1 —B(T—Topr)?} (

Cr =C-(T—Torr) (

Rt =F-expo(D-T) (6)

where Pa . apparent photosynthesis rate (mgCQ,-g d. w.”!-hr™),

L light intensity (klx),

T :temperature(C),

Pwmax : photosynthetic capacity (mgCQ, g d.w."*-hr™?),

Torr : optimum temperature('C), A, B, C, D, and F : coefficients
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These equations gave good approximation of photosynthesis rate under any light and
temperature conditions. The analysis of coefficient showed that ; Pysx and F varied with
shoot ages, seasons and conditions of shading, 4, B, C, and D varied with shoot ages and
conditions of shading, while Typr did not change.



