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Contributors to the FACE studies 2002~
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Photosynthetic rate was the same determined at
growth CO, concentration.

Photosynthetic response - adjustment

Down regulation

Why did photosynthetic adjustment occur?

1) Dilution of nitrogen in plant body
2) Extra-accumulation of starch
3) Depression of enzyme activity of amount



All “physiological adjustment” were artifacts!
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FACE (Free Air CO2 Enrichment
11 deciduous tree species native to temperate region

RR2002 Mini-FACE
ﬂ“ - (Free Air CO, Enrichment)

Sapporo =08
Experimental Forest
Eguchi et al.. 2004



FACE Control 370ppmv
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Brown forest soil Volcanic ash soll

Soil condition (Fertile soil Infertile, P deficiency)

We prepared two soil conditions because
the effects of high [CO,] on plants depend
on solil nutrient conditions.



Volcanic ash soll
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Even in FACE, birch showed clear down regulation,



Photosynthetic down regulation

Even in

without any restriction of root growth at FACE,
photosynthetic down regulation was found in
Birch grown at nutrient poor soill.

However, no down regulation was found in
Alder, which may be attributed to the activity of
symbiotic microorganisms, Frankia sp.

Frankia sp. may provide nitrogen to the root.
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N B LI With increasing CO,, stomatal

conductance (gs) decreases.
It iIs expected that transpiration

At 370ppm  500ppm rate may decrease at high CO,.




CO: affected only at sunny crown and reduced

Transpiration rate in both species and soills.
(Eguchi et al. 2008 Trees)

It is expected that specific gravity of xylem at high CO2
may increase because
the proportion of “air” of vessel decreased.

Vessel diameter at 500ppm was smaller!

Stem mass increased only at fertile soil condition
(brown forest soll).

No clear increase was found in specific gravity of stem



Water relations may be changed by CO:..

With increasing COz2, stomatal conductance
Decreased, which may change the xylem
structure through the change in vessel diameter.

Decrease In vessel diameter was found at
netiole and shoot level but not at stem level
pecause an increase of leaves at high CO:z.

Increase of biomass of stem and branches
was only observed at fertile soll conditions.



Thank you for kind attention !
Grazing

2 Damages by
Insects?

Decomposition
by macro-
Fauna?
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