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Fig. 4 Application of Ogawa’s (2012) model (Model I) to the leaf
biomass data on mature (a Sumida et al. 2013) and young (b Ogawa
et al. 1988, 2010) Chamaecyparis obtusa stands

(Ogawa 2007, Journal of Ecology; Ogawa 2017, Trees)
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Fig.5. Age-related changes in stand respiration (woody + foliage respiration) R(t) in
C. obtusa plantations. The solid line is drawn after Ogawa et al.(1985), and the broken
line shows the potential for decreasing stand respiration after canopy closure. Data
sources: A, Tadaki et al. (1966); A, Ogawa (1981); B, Hagihara and Hozumi (1983);
O, Mori et al. (1984); @, Ogawa et al. (1985); O, Ogawa (1989) ; v, Saito (1977).
Stand respiration expressed as a dry weight basis was converted to a 50% carbon
content of the dry weight (Agren et al., 1980). (Ogawa 2007, Ecological Modelling)
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» CUE (Carbon Use Efficiency,
mERFARE) (Amthor
2000; Cannell and Thornley
2000)
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(Production efficiency) Fig. 3. Changes in carbon use efficiency (CUE) with stand age (t). Smooth curve

is given by Eq. (5). The values of coefficients, standard error (SE) and the coeffi-
GMOEEEDIERL cient of determination (R?) are given in Table 2. Circle, aboveground only; square,

aboveground and belowground. (Ogawa 2011, Ecological Modelling)
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Fig. 6. Time trajectories of mean dry weights w; of leaves (O);
stems (A) and roots ([J) and density p. The curves are fitted by
Eq. (6) of wi=gK"p~"(1—plpo)*". For the values of coefficients g,
h, K, po, a and b, see Figs. 3 and 5.

(Ogawa 2001, Forest Ecology and Management)
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The Seasonal Course of Respiration and
Photosynthesis in Strobili of Scots Pine

SUNE LINDER
ERriIK TROENG

ABSTRACT. The respiration of current and 1-year-old cones of Scots pine was investigated on
excised cones during one season. The cones were collected in a 20-year-old stand of Scots pine
in central Sweden. The respiration rate at 15°C showed pronounced seasonal variation and in
light some of the carbon dioxide released in respiration was refixed. The average refixation
capacity of 1-year-old cones was 60 percent and of current conelets 79 percent at light saturation.
The seasonal performance of cone respiration was estimated, using records of air temperature
and photon flux densities from the stand from which the cones were collected. The refixation of
carbon dioxide reduced respiratory losses by 31 percent. Calculated on a carbon basis, the
respiration cost of cone production was 50 percent of the final cone weight after correction for
carbon refixation. Cones covered with aluminium foil in mid-July had lower seed weight than the
controls had when harvested in late October. FOREST Sci. 27:267-276.

ADDITIONAL KEY WORDS. Pinus sylvestris, cone respiration.
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Fig.5. Light-response curve of photosynthetic
refixation of CO: released by dark respiration
at 25°C in cones

The photosynthetic CO2-refixation refers to the reduction in

CO, release measured in light, expressed as a percentage of

CO, release in darkness (LINDER and TROENG, 1981 ; KOPPEL

and others, 1987). The dark-respiration rate was estimated at

0.57mg (CO:) g (dry wt)~'h™" on July 11, 1987 (—®—), and

0.43 on July 13 (- -A--).
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Fig. 6. Temperature response of photosynthetic
refixation of CO: released by dark respiration
at 700 h.Em™>s™" in cones

The values are given as the percentage of the dark respiration.

Symbols are the same as in Fig. 4B.

(Ogawa et al. 1988, Journal of Japanese Forestry Society)




9 X /% (Ogawa and Takano 1997, Tree
Physiology; Imai and Ogawa 2009, Journal
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(1) A /\—FET

)l/ 0) F}ﬁ % (Ogawa and Takano 1997, Tree Physiology; Imai and Ogawa 2009, Journal of Plant Research)

ATr, — mg ——— ATrou AT, = AT, —AT,, ,
=Ar —Ap + Aw + AD + AG
Ar = Ar — Ap + Aw

Aw — AD
Ap  — —— AG

Aw:BRE AT, RBEANADEGRE, ATr,w EENLHDIERE, Ap: XEREE
EE, Ar: BEMEIRE, AD: #5EE, AG: B E

(2) %h\bmi_;ﬁmﬁﬁkr— X/#'o)iﬁ’é" ( Imai and Ogawa 2009,
> IE_I H#( h%0) ﬁlﬁé EZ/,J] E Journal of Plant Research)
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Figure 3. Time trends of the pruning/control and girdling/control

ratios of mean stem respiration rate.
(Ogawa 2006, Scandinavian Journal of Forest Research)

> IR = BRI + HEEIFIR
(Amthor 1989; Ryan 1990;
Sprugel and Benecke 1991; Ryan
et al. 1995)
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(Ogawa et al. 1995, Trees; Ogawa et al. 2005, Journal of Plant Research)
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) SBEOREABRRAOSEE

dTr/dt : ERiiEE

dr/dt : BEIFIRERE
dp/dt : HERBORE
w: FUZ7VDRESE

d7r/dt, dp/dt, dr/dt [g fruit ' day ']

10
w [g fruit_1] (Ogawa 2009, Ecological Modelling)
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(Ogawa et al. 1996, Tree Physiology)
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