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OCong Shi (dbKEE) , Mitsutoshi Kitao (%
Foliar chemical composition of 2 species FHKaHF) , Makoto Watanabe (HUTfE T RE)
oak seedlings treated with free air C0,/0; Hiroyuki Tobita, Satoshi Kitaoka, Ken’ ichi
fumigation Yazaki (ZRAHEAEWIZEFT) , Takayoshi Koikel

ClwN;=))

Ground surface ozone (0;) is increasing in Asia and attacks plants via stomata. Atmospheric
carbon dioxide (C0,) has also been increasing mainly due to rapid economic development. As
stomatal conductance is usually reduced by high CO,, plants have high water use efficiency
and may avoid O; uptake, which may change in uptake of water—soluble elements. Oaks are
representative deciduous broadleaved trees native to northeastern Asia. Among them, Konara
oak (Quercus serrata: Qs) has relatively high susceptibility to 0; compared with Mizunara
oak (§ mongolica var. crispula: Qm). As leaves play an important role of showing some
common symptoms, we studied on nutrients composition of leaves of 2-year—old oak seedlings
treated with free air C0,/0; fumigation system near Tokyo. Magnesium (Mg) in Qs leaves was
significantly higher than in Qm. Qs had less amount of Manganese (Mn) in leaves as co-—
factor in photosynthesis as Qm. Potassium (K) got relatively higher concentration in
August for both oaks. At elevated CO,, starch but not sugar increased independent of Os.
Based on these findings, we will discuss the essential role of physiological function of
elements in leaves of 2 oak species in terms of the combination effects of elevated Oy and
C0,.
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Production efficiency of needle of 2 OKAM Dong—Gyu (dEKJE) , Watanabe Makoto
larches grown under free air Ozone R BT RKE) , Agathokleous Evgenios (dk
fumigation system with/without nitrogen K) , Tagaki Kentaro, Satoh Fuyuki (dbK
loading FSC) , Koike Takayoshi (dbAKPifE)

Due to the tolerance and acclimation to changing environment condition, larch species
especially Japanese larch (JL), are broadly planted in northern Asia. With increases of
ozone (03) concentration in atmosphere and nitrogen (N) deposition, we should know the
growth of larch species. The susceptibility of JL to 0; is lessened by increasing N load to
soil. The high production efficiency of JL needle was shown at elevated O; than that at
ambient. We discussed plausible understanding of 0; susceptibility in both JL and its
hybrid larches with or without N.
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OWang X.N. (b RKE) , Nakaji T. (dbK

FSC) , Watanabe M. (BT RME) |, Fujita
S. (dbXME) , Takagi k., Satoh F. (dhK
northern Japan FSC) , Koike T. (b AKPif)

Fine root turnover of Japanese white birch
saplings grown under elevated CO, in

Increased atmospheric CO, usually enhances photosynthetic ability and growth of trees. In
order to understand how increased CO, affect below-ground of trees, we studied fine root
growth and turnover rate of Betula platyphylla var. japonica (white birch) which is a
typical pioneer tree species in northern Japan. Three—year—old white birch seedlings were
grown in 4 experimental treatments comprised of 2 levels of CO, 7.e. Amb: 380-390 and
elevated: 500 u mol mol™', in combination with 2 kinds of soil: brown forest soil and
volcanic ash soil. Root growth was scanned by Mini-rhizotoron system with three weeks
interval in the growing season from 2011 to 2013. Fine-root turnover was estimated as the
ratio of annual root length production to average live root length observed. Fine root
turnover tended to be increased with elevated CO, comparing with ambient in brown forest
soil first year 2011. But it lowered in volcanic ash soil independent of CO, levels. Median
longevity of fine root increased with elevated CO, in both soils, the highest value showed
in volcanic ash soil. The results suggested elevated CO, does not consistently stimulate
fine root turnover, thus carbon sequestration to root system would be varied by both CO,
and soil type.
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Ethylendiurea (EDU) as a soil drench to OEvgenios Agathokleous, Makoto Watanabe
mediate Os;—impacte on willow (Salix Elena Paoletti, William J. Manning, Fuyuki
sachalinensis) cutting Satoh, and Takayoshi Koike (JLAKjZ)

Ground-surface ozone (0;) is a greenhouse gas and a major problem for flora. Among many
antiozonants, ethylenediurea (EDU) is the most effective. In May 2014, willow cuttings
were planted in pots filled with infertile soils and were placed in free—air 0O; enrichment
(FACE) sites. From early August, three of the sites were daily enriched with 0; at a
targeted concentration of 80 nmol mol-1. Plants experienced 0, 200, and 400 ppm EDU
treatments (0, 200, and 400 ppm) every 9 days. Current pooled SPAD data show that plants
treated by 400 ppm—EDU have significantly higher SPAD value
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