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Combination Effect of elevated 03 and CO2 on growth of larch species and species
diversity of ectomycorrhizae
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We studied colonization of ectomycorrhiza (ECM) fungi and the species abundance
of a hybrid larch F1 (Larix gmelinii var. japonica x L. kaempferi) with elevated C02 and ozone (03).
Two-year-old seedlings were planted in an Open-Top-Chamber (OTC) system with 4 gas fumigations: Control
(< 6 nmol/mol), 03 (60 nmol/mol), CO2 (600 p mol/mol), and C02+03. After 2 growing seasons, ECM
colonization and root biomass were positivelg affected by elevated C02. Ozone impaired ECM colonization
rate and species richness, and reduced stem biomass. However there was no clear inhibition on
photosynthetic capacity by 03. Concentration of most elements (Al, Fe, Mo, P) in needles was reduced by
03 but some increased In roots (K, Mg), which may lead to distinct alteration of ECM abundance. We found
no effects of combined fumigation on all parameters except P concentration in needles. Tolerance to 03
shown in hybrid larch F1 might be potentially related to ECM symbiosis changes.

co



Co,
Fi
(ECM)
ECM ECM
ECM
3 Co,
ECM
Co,
ECM
ECM
F, 2
(ECM)
(OTC ) F,
60 ppb
C0, 600 ppm 2040
0,
ECM DNA
PCR ITS
rDNA ITS
ECM
ECM
ECM
C0,
0

F, 0; C0,(600
ppm) 05(60 ppb)
ECM
F, 2
o, O,
o, €0, O,
>>0, ECM
C0,
Cadophora
0
80 %
ECM
8

Agathokleous E, Watanabe M, Nakaji T,
Wang XN, Satoh F, and Koike T. (2016)
Impact of elevated CO, on root traits
of a sapling community of three birches
and an oak: A free-air-C0O, enrichment
(FACE) in northern Japan. Trees 30
353-362

Agathokleous E, Saitanis CJ, Wang X N,
Watanabe M. and Koike T. (2016) A
review study on past 40 years of
research on effects of tropospheric 0O,
on below- ground structure,
functioning and processes of trees: a
linkage with potential ecological
implications. Water, Air, & Soil
Pollution 227:33-D01:10.1007/s11270-
015-2715-9

(2016)

64:67-70

(2016)
F

) , 64:63-66

Wang XN, L Qu, Q Mao, Watanabe M,
Hoshika Y, Koyama A, Kawaguchi K,
Tamai Y and Koike T (2015) Ecto-
mycorrhizal colonization and growth of



the hybrid larch F, under elevated CO,
and 0;. Environmental Pollution 197:
116-126

Koike T, Watanabe M, Watanabe Y,
Agathokleous E, Mao QZ, Eguchi N,
Takagi K, Satoh F, Kitaoka S, and
Funada R. (2015). Ecophysiology of
deciduous trees native to Northeast
Asia grown under FACE (Free Air CO,
Enrichment), Journal of Agricultural
Meteorology 71: 174-184

Kam Dong-Gyu, Agathoklbous E, Watanabe
M, Takagi K, Satoh F, Kita K, Koike
T.(2015)Production efficiency of
needles of two larches sp. raised under
a free air Ozone fumigation system in

combination with nitrogen application.

Boreal Forest Research 63: 43-44

(2015)
19 60-61

9
Koike T, Wang XN, Qu LY, Fujita S, Sugai
T, Shi C. and Watanabe T. (2016)
Sustainable forest production with
hybrid larch F, under changing
environment: Prediction with a free-
air system and OTC. Joint symposium

between Nanakai  University and
Hokkaido University )
China. , March 28-30, 2016,
(2016) FidD
, 128
2016
3 27-31

Agathokleous E, Kita K, Paoletti E,
Manning WJ, Saitanis CJ, and Koike T.
(2016). Saplings of a hybrid larch F1
(Larix gmelinii var. japonica x L.
kaempferr) grown under elevated O,
levels and treated with Ethylene
diurea: a free air 0; enrichment
experiment in northern East Asia. The
29th Task Force Meeting of the UNECE
ICP Vegetation & ozone workshop. p. 22.
In: The 29th Task Force Meeting of the
UNECE ICP Vegetation for Europe
Convention on Long-Range Transbound-
ary Air Pollution (Dubna, February 29
- March 4, 2016): Programme and
Abstracts. - Dubna: JINR, 2016. - 87 p.
ISBN: 978-5-9530-0433-6,Covensention
center, Dubna, Russian Federation.

Koike T, Agathokleous E, Shi C,
Vanderstock A, Fujita S, Sugai T, Wang
X and Watanabe T. (2015). Sustainable

forest production under changing
environment with a free-air system and
open top chambers. Joint Myanmar-Japan
symposium. Pathein University,

Pathein, Myanmar 5-6 December 2015.
Agathokleous E, Manning WJ, Paoletti E,
Satoh F, and Koike T. (2015). Growth,
photosynthesis and photosynthetic
pigments content of a hybrid larch F,
(Larix gmelinii var. japonica x L.
kaempferr)  saplings exposed to
0;-enriched atmosphere and treated
with  ethylene  di urea. 3rd
International Life-Science Symposium.
26 November 2015, Hokkaido University,
( ), Japan.

(2015)
-, 64

11 12 2015 (
Sugai T, Watanabe T, Kita T and Koike
T. (2015) Effects of Ozone and/or
ammonium sulfate on photosynthesis of
Japanese larch and its hybrid larch ,
The 1st Asia Pollution Workshop, The
Univ of Tokyo, ( ) Oct
31st-Nov 2nd, 2015.
Fujita S, Kita K, Koike T (2015) The
effects of nitrogen deposition on the
rhizoshpere of hybrid F, -A Prelimina-
ry experiment- , The 1st Asia Pollution
Workshop, The Univ of Tokyo,

Oct 31st-Nov 2nd, 2015.
Inoue W, Vanderstock A, Satoh F and
Koike T (2015) The interaction between
insects and deciduous broadleaved
trees under different 0; concent-
rations and soil fertilities. The 1st
Asia Pollution Workshop, The Univ of
Tokyo, Oct 31st-Nov
2nd, 2015.

http://www.agr.hokudai .ac. jp/fres/silv/

index.php?Koike%20Takayoshi

o

(KOIKE, Takayoshi)



@
(TAVAI, Yutaka)

(WATANABE, Makoto)

®



