
  
  

 

 
  

 
 
 
 

 
 
 
 
 
 
 

 
 

 
 

   

 
Soil carbon efflux in a cool-temperate forest 

dominated by Quercus serrata 
 

 Seasonal and inter-annual variations in soil respiration caused by responses of 
heterotrophic and root respirations to environmental factors  

 
 
 

 
 

 
 

 
 

Mitsutoshi 
 

TOMOTSUNE 
 

 
 
 
 

2013 12  



  
  

 

 (C O 2 )  

C O 2 C O 2  ( )  
 (G iard ina  and  Ryan  2000 )

MRI
1 5  

1  
 

IPCC 5  (2013 )  3 0 0 .85  ( 0 .65
1 .06 )  

C O 2

C O 2

 
C O 2

30%  
(Whit taker  e t  a l .  1974 )

 (Ohtsuka  e t  a l .  2007 )
2  (

)  
1

 

MRI

 
2 3

No .1  



  
  

 

23% (
16   46%)  

2
11% ( 19   61%)  

115% (20   3 93%)  2

 
3

 (60 100%)  2010
1 .56  kgCO 2  m – 2  yr – 1

1 .50 2 .51  kgCO 2  m – 2  yr – 1

2 .01  kgC O 2  m – 2  yr – 1

 
4 MRI

MRI

No.2  



  
  

 

MR I  ( )  
 ( )  

MRI

MRI in  s i tu

 
5

3  

 ( IPC C 2013 )
CO 2  

1
MRI C O 2

4

 

1

 

No .3  



  

 

 
 

1.  TTomotsune M., Masuda R., Yoshitake S., Anzai T., Koizumi H. (2013) Seasonal and 
inter-annual variations in contribution ratio of heterotrophic respiration to soil 
respiration in a cool-temperate deciduous forest. Journal of Geography, 122:745-754.  

 

2.  TTomotsune M., Yoshitake S., Watanabe S., Koizumi H. (2013) Separation of root and 
heterotrophic respiration within soil respiration by trenching, root biomass regression, 
and root excising methods in a cool-temperate deciduous forest in Japan. Ecological 
Research, 28:259-269. 

 

3.  , , , ,  (2013) CO2

. , 122:733-744. 
 
1.  , , , ,  (2013) 

. 60  ( ). 
 

2.   (2013) MRI . 15
 ( ). 

3.  TTomotsune M., Tadashi A., Yoshitake S., Koizumi H. (2012) Seasonal changes in 
diurnal patterns of soil, heterotrophic and root respiration in a cool-temperate 
deciduous forest. 14th Takayama seminear held jointly with JSPS-NRF-NSFC A3 
foresight program seminar (Gifu). 

 
 

4.  , , ,  (2011) 3
. 58  ( ). 

 

5.   (2011) 3 . 31
 ( ). 

 

6.  , , ,  (2011)  ~
~. 13 , ( ). 

7.  TTomotsune M., Yoshitake S., Sekine Y., Koizumi H. (2010) Observation of forest soil 
structure by micro MRI. A3 foresight program Gifu seminar (Gifu).  

 

8.  TTomotsune M., Baba S., Yoshitake S., Sakamaki Y., Koizumi H. (2009) Relationship 
between carbon or nitrogen stock and community structure in a cool-temperate 
deciduous forest located on Mt. Asama. A3 foresight program Gifu seminar (Gifu).  

 
9.  TTomotsune M., Yoshitake S., Koizumi H. (2013) Non-destructive analysis of soil organic 

layer by compact MRI in cool-temperate forests. The synthesis workshop on the carbon 
budget and forest ecosystem in the Asian monitoring network (Gifu)  

 

10.  Tomotsune M., Anzai T., Yoshitake S., Koizumi H. (2012) Diurnal and seasonal 
variations of soil, heterotrophic and root respiration estimated by automatic open/close 
chamber and trenching method. Awarded at joint meeting of the 59th annual meeting 
of ESJ and the 5th EAFES international congress (Shiga). 

 

11.  , , ,  (2011) 3
. 5 TWIns  ( ). 

 

12.   , , ,  (2010) MRI . 
57  ( ). 

 



  

 

 
13.  , , , ,  (2009) 

. 56  ( ). 
 
 
1.  Excellent Poster Award: TTomotsune M., Anzai., Yoshitake S., Koizumi H. (2012) Diurnal 

and seasonal variations of soil, heterotrophic and root respiration estimated by 
automatic open/close chamber and trenching method. Awarded at joint meeting of the 
59th annual meeting of ESJ and the 5th EAFES international congress (Shiga). 

 

2.  : , , ,  (2010) MRI
, 57  ( ). 

 

3.  : , , , ,  (2013) 
. 60  ( ). 

 

4.  : , , ,  (2013) 
CO2 . 60  ( ). 

 
1.  Matsushita K., TTomotsune M., Sakamaki Y., Koizumi H. (2013) Management of a 

cool-temperate broad-leaved deciduous forest and its possibility as an energy source  
from the view point of the carbon cycle. The synthesis workshop on the carbon budget 
and forest ecosystem in the Asian monitoring network (Gifu).  

 

2.  Suzuki M., Yoshitake S., Suminokura N., Tanami K., TTomotsune M., Koizumi H. (2013) 
Effect of experimental warming on soil microbes and nutrients in a cool temperate 
grassland. The synthesis workshop on the carbon budget and forest ecosystem in the 
Asian monitoring network (Gifu). 

 

3.  Suzuki Y., TTomotsune M., Koizumi H. (2013) Comparison of biometric based NEP in 
three cool-temperate forests; Larix kempferi  Quercus serrata and Pinus densiflora. 
The synthesis workshop on the carbon budget and forest ecosystem in the Asian 
monitoring network (Gifu). 

 

4.  Tanami K., Suminokura N., TTomotsune M., Yoshitake S., Koizumi H. (2013) Non- 
destructive observation of root system dynamics under experimental warming in a 
cool-temperate grassland. The synthesis workshop on the carbon budget and forest 
ecosystem in the Asian monitoring network (Gifu). 

 

5.  Suminokura N., Tanami K., Yoshitake S., TTomotsune M., Koizumi H. (2013) Non- 
destructive measurement of soil respiration in a grassland ecosystem using 
multi-micro chamber system. The synthesis workshop on the carbon budget and forest 
ecosystem in the Asian monitoring network (Gifu). 

 

6.  Moriya Y., TTomotsune M., Koizumi H. (2013) Measurement of leaf litter respiration in a 
cool-temperate broad-leaved forest using three different methods. The synthesis 
workshop on the carbon budget and forest ecosystem in the Asian monitoring network 
(Gifu). 

 

7.  Shinkai H., Chiba K., Higashi S., TTomotsune M., Koizumi H. (2013) Carbon dynamics 
of evergreen coniferous and deciduous broad-leaved forests in warm-temperate zone. 
The synthesis workshop on the carbon budget and forest ecosystem in the Asian 
monitoring network (Gifu). 

 

8.  Tsukasa K., Nemura M., TTomotsune M., Koizumi H. (2013) Comparison of water cycle 
between two forests (P.densiflora and Q. serrata) in cool-temperate zone. The synthesis 
workshop on the carbon budget and forest ecosystem in the Asian monitoring network 
(Gifu). 

 



  

 

 

 

 9.  , ,  (2013) 
. TWIns

 ( ). 
 

10.  , , ,  (2013) 
. 60  ( ). 

 

11.  , , ,  (2013) 
. TWIns

 ( ). 
 

12.  , ,  (2013) 
. 60  ( ). 

 

13.  , , ,  (2013) 
. 60  ( ). 

 

14.  , , ,  (2013) CO2

. 60  ( ). 
 

15.  , , , , ,  (2013) 
. 60  ( ). 

 

16.  Masuda R., TTomotsune M., Yoshitake S., Koizumi H. (2012) A method for continuous 
measurement of leaf litter water content in various forest types. Awarded at joint 
meeting of the 59th annual meeting of ESJ and the 5th EAFES international congress 
(Shiga). 

 

17.  , , , ,  (2011) 
NEP . 58  ( ). 

 

18.  , , ,  (2011) 
. 58  ( ). 

 

19.  , , , , ,  (2011) 
. 58  ( ). 

 

20.  , , , ,  (2009) 
. 56  ( ). 

 


