(®)
2019 2021

Bamboo forests can be a significant carbon sink?: Carbon cycling in Moso bamboo
forests and their future changes

Kume, Tomonori
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Althou?h people regard Moso bamboo forests as significant carbon sink for
mitigate climate changes, still few studies are available for quantifying carbon sequestration
ability in Moso bamboo forests. Our study aimed to clarify Moso bamboo carbon cycling including
above and belowground processes and main factors determining the components of the carbon cycling
based on some-year field observation conducted in several sites covering Taiwan, Fukuoka, and Kyoto
sites. As well, we developed simple and mathematical models reproducing carbon cycling in Moso
bamboo forests, which are available for quantifying Moso bamboo carbon fixation ability and possible
changes in response to climate changes.



CO;

IPCCARS5 2014
2017
Pan et al. 2011
Baldocchi et al.
2018
Songeta. 2011

Takano et al. 2017

2014

10
1
13
2
BvOC
3
10
3
(613C) 3 513C
313 10
€ )
10 1 4
BvOC 4
BvOC 3

BVOC



BvOC

12 5-20 nmol/m?/s

BvVOC
PPFD
PPFD
23°C
PPFD=1000pmol/m?/s1)
LMA
LMA

LMA(=28-48 g/m?)

LAM

LMA

CO;

Q10

PPFD

=30°C

13

93

LMA

30



2) 2
3)

NPP
NEP Luyssaert et al. 2007, Luyssaert 2009
Li et al. 2006, Yan et al.2006; Huang et al. 2007, Yang et al. 2007, Ma et al.2008, Xiao et a. 2010,
Chen et a. 2011a, Tan et al. 2011, Tang et a. 2015, Chen et al. 2016, Song et al. 2017
NPP 247 NEP 256

NPP  NEP

Baldocchi DD et al. 2018 Inter-annual variability of net and gross ecosystem carbon fluxes: A review. Agric
For Meteorol 249,520-533.

Chen D et al.(2011a) Subtropical plantations are large carbon sinks: Evidence from two monoculture
plantations in South China. Agric For Meteorol 151:1214-1225.

Chen TH et al. (2016b) The trend of growth characteristics of Moso bamboo (Phyllostachys pubescens)
forests under an unmanaged condition in Central Taiwan. Taiwan. J For Sci 31:75-87

Huang M et a.(2007) The ecosystem carbon accumulation after conversion of grasslandsto pine plantations
in subtropical red soil of South China. Tellus B 59:439-448.

Li ZJ et a.(2006) Silicon’s organic pool and biological cycle in moso bamboo community of Wuyishan
Biosphere Reserve. J Zhejiang Univ Sci B 7:849-857.

Luyssaert S et a.(2007) CO2 balance of boreal, temperate, and tropical forests derived from a global
database. Glob Change Biol 13:2509-2537.

Luyssaert S et al. (2009) Global Forest Ecosystem Structure and Function Data for Carbon Balance
Research. Data set. Available on-line [http://daac.ornl.gov/] from Oak Ridge National Laboratory
Distributed Active Archive Center, Oak Ridge, Tennessee, USA

MaZ et a. (2008) Observation and modeling of NPP for Pinus lliottii plantation in subtropical China. Sci
China Ser D Earth Sci 51:955-965.

PanY et al. (2011) A large and persistent carbon sink in the world’s forests. Science 333:988-993.

(2014) :
96:351-361.

Song X et a. (2011 Carbon sequestration by Chinese bamboo forests and their ecological benefits:
assessment of potential, problems, and future challenges. Environ Rev 19:418-428.

Song QN et a. (2017) Accessing the impacts of bamboo expansion on NPP and N

cycling in evergreen broadleaved forest in subtropical China. Sci Rep 7:40383.

Takano et al. (2017) Detecting latitudinal and altitudinal expansion of invasive bamboo Phyllostachys
edulis and Phyllostachys bambusoides (Poaceae) in Japan to project potential habitats under 1.5°C—
4.0°C global warming. Ecol Evol 7, 9848-98509.

Tan ZH et al. (2011) An old-growth subtropical Asian evergreen forest as a large carbon sink. Atmos
Environ 45:1548-1554.



Tang X et al. (2015) Soil respiration and carbon balance in a Moso bamboo (Phyllostachys heterocycla
(Carr.) Mitford cv. Pubescens) forest in subtropical China. iFor Biogeosci For 8:606-614.

Xiao FM et a. (2010) Estimation of the carbon balance in Moso Bamboo and Chinese Fir plantation
ecosystem. Sci Silvae Sin 46:59-65.

Yan J et a.(2006) Estimates of soil respiration and net primary production of three forests at different
succession stages in South China. Glob Change Biol 12:810-821.

Yang YS et al. (2007) Soil respiration and carbon balance in a subtropical native forest and two managed
plantations. Plant Ecol 193:71-84.



Chang Tingwei Kume Tomonori Okumura Motonori Kosugi Yoshiko 211

Characteristics of isoprene emission from moso bamboo leaves in a forest in central Taiwan 2019

Atmospheric Environment 288 295
DOl

10.1016/j -atmosenv.2019.05.026

Komatsu H, Kume T. 585

Modeling of evapotranspiration changes with forest management practices: a genealogical review. 2020

Journal of Hydrology 124835
DOl

10.1016/j . jhydrol .2020.124835

Kawakami Erika Ataka Mioko Kume Tomonori Shimono Kohei Harada Masayoshi Hishi Takuo 17

Katayama Ayumi

Root exudation in a sloping Moso bamboo forest in relation to fine root biomass and traits 2022

PLOS ONE

266131-266131

DOl
10.1371/journal .pone.0266131

Uchida Eiko M. Katayama Ayumi Yasuda Yuko Enoki Tsutomu Otsuki Kyoichi Koga Shinya Utsumi 5
Yasuhiro

Age-Related Changes in Culm Respiration of Phyllostachys pubescens Culms With Their Anatomical 2022
and Morphological Traits

Frontiers in Forests and Global Change XX

DOl
10.3389/ffgc.2022.868732




Nagano Nao Kume Tomonori Utsumi Yasuhiro Tashiro Naoaki Otsuki Kyoichi Chiwa Masaaki

Negligible Response of Transpiration to Late-Summer Nitrogen Fertilization in Japanese Oak 2022

(Quercus crispula)

Nitrogen 76 89
DOl

10.3390/nitrogen3010006

Chang T-W, Kosugi Y, Kume T, Katayama A, Okumura M, Chang KH. 78(1)

Dependance of isoprene emission flux on leaf mass per area of Phyllostachys pubescens (moso 2022

bamboo) .

Journal of Agricultural Meteorology 1-7
DOl

10.2480/agrmet.D-21-00030

Shimono K, Katayama A, Kume T, Enoki T, Chiwa M, Hishi T. 27(1)

Different responses of net primary production allocation and nitrogen use efficiency along a 2022

slope between a Moso bamboo and Japanese cedar forests.

Journal of Forest Research 28-35.

DOl
10.1080/13416979.2021.1965280

18 1 3

2020




Tomonori KUME, SJ LIN, IH CHEN, Sophie LAPLACE, WL LIANG

Culm age impact on transpiration estimates in a Moso bamboo forest, central Taiwan

2020

2020

Orrego M, A Katayama, M Hasegawa, T Enoki .

The role of culm debris and soil biota on leaf litter decomposition in Moso bamboo stands.

2021

Kume T, SJ Lin, IH Chen, Sophie Laplace, WL Liang.

Culm age impact on transpiration estimates in a Moso bamboo forest, central Taiwan.

2021




2021

2021

2021

Chang TW, Kume T, Katayama A, Okumura M, Jiao L, Chen S, Kosugi Y.

Effects of hillslope position on isoprene emission in an abandoned Moso bamboo (Phyllostachys pubescens) forest.

AGU General Meeting 2020 Online

2020




Chang TW, Okumura M, Chang KH, Kume T, Jiao LJ, Chen SY, Xu DK, Liu ZN, Kosugi Y.

Comparison of Seasonal Response of Isoprene Emission from Understory Type Bamboo and Canopy Type Bamboo Species.

EGU General Meeting 2020 Online

2020

2022

Kume T, Lin MY, Lin PH, Laplace S, Hsieh IF.

Carbon cycling in Moso bamboo forests.

2022

2022




2022

co2

2022

2022

2021




Kume T.

Inter-annual variations in carbon balance in Moso bamboo forests.

The 3rd International Symposium on Carbon Cycling, Sequestration and Emission Reduction in Agricultural and Forest
Ecosystems, Zhejiang Agricultural and Forest University

2021

(Enoki Tsutomu)

(10305188) (17102)

(Okumura Motonori)

(20649636) (84410)

(Ohashi Mizue)

(30453153) (24506)

(Ichihashi Ryuji)

(60594984) (17102)

(Takanashi Satoru)

(90423011) (82105)




(Tsuruta Kenji)

(Katayama Ayumi)

(Endo lzuki)

Workshop on interection between forest and atmosphere in East Asia

2020

2020




