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Effect of biochar amendment to structure and function of soil organic lager in
forest ecosystem
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Addition of biochar to forest floor have been focused as an effective
strategy for controlling global warming. This study evaluated the effect of boichar amendment to
structure and function of soil organic layer (litter layer) in a temperate deciduous forest. In our
study, biochar largely changed the physical, chemical and biological structure of litter layer, and
increased the leaf litter decomposition. This result indicates that amount of added biochar carbon
was canceled by increased carbon emission with leaf litter decomposition. In addition, the released
nutrients with the decomposition increased the net primary production of dominated trees. Therefore,

biochar was largely effect the carbon balance of ecosystem, and then the dynamics of soil organic
layer was important factor for carbon sequestration on the forest ecosystem.



cop21 DEBHEIZED

) CO2 wan | 5 BREREEEROREM
2 m:w:rv
30% ; ":'"7 i*: ‘
( )
CO2
(1
( NEP)
1
( NPP)
(1 ) ( SR) (1 )
NPP
( 36°12° 577 139°10° 18”
105.5 m) 15.9 1221.8 mm  ( )
50 (Quercus serrata) (Styrax

ot 5t 10t

Jjaponica) (Pleioblastus chino)



(Alic Hapludands; USDA)

20mx 20m 12
ot (C0 ) 5that 5t (C5 ) 10t ha
! 10t (C10 ) 4 (
C )
( 2mm,
) 39
(
) (Osono et al. 2914)
pH
C0,
CO, MicroResp
100 & (n=9, =£SE, p <0.05) O CO
co 80 -
co 10
C 3 € o0y
Co a
« 40
S
5% E’ 20 A
.% a
£ 0
e
o 100 &
Co0 C5 C10 4.4 5.2 & ab
5.4 (MgC ha ' yr ') _% 80 1
0.80 0.98 (MgC ha™' < 4| \
yr')
23 14 % 40 +
20 -
b
0

Jan  Jul Jan  Jul Jan Jul Jan

50%
50%
( 4) CO C5 C10

(p <0.001)
50%
50%
Co C5 C10



(p <0.001)

100 A (n=9, £SE, p<0.05) 0O co
Xa C5
80 - Qb A CI0
N\ oad
a-la
60 \i‘;{iabvo_al?.
> B 'bﬁéb\-%\ )
~ 40 1 \;}\
» =
3 e
£ 20 1 .
g" a
<€ 0 . 5 . - , :
.g X
s 100 1
S 801
Q
[
@©
O 60 1 o
o Nl
| éb\x 211:;.. '
20 - N a8
b o
0 T T T T T
Jan  Jul Jan Jul Jan Jul Jan
Time (month)
4
Co 10.2 64.7% C5 7.90
68.5% C10 11.8 68.5%
50% C5 C10
50%
C5 C10 Co
C10
CO 18.4 59.7% C5 20.2 61.2%
C10 24.9 63.8% Cco
50% C5 C10 Co
50%
C5 C10 Cco
C10 Cco
Co
3
3
pH

Lignin remaining mass (%)

co
co

co

co

(n=9, £SE, p <0.05)
100 A,N‘;h: . 0 co
\5\‘ b C5
80 - N A CI0
\ N
R
60 - oy ib
[ e A
*b l‘-}..g\Y
40 LN
20 1 a .
0
100 Ay
A\
80 - a
Y
\
\
o] %
A e
\ #ab
40 - - N Y
kb
i N ~
20 b Eaa
0 . . . . .
Jan  Jul Jan  Jul Jan  Jul
Time (month)
& 80713 (=9, +sE) /
b4 Ao
.9 7
Q B i 3
S 60 . 2%{
= At :
s 1 3*%§7/
3 40 ol
(2] —
] Z
Nel 20 1 LR Rk
% A',/ c5
® . A CI0
B 0
"5 80 1
3 b
s i T
£ 60 g A
£ a2
8 40 =it i
[ 1771
[
..(-U' A***
E 20 y P
S p
) A
O o
0 20 40 60

Jan

Litter water content (% wet weight basis)

without biochar

5



3 Co C5 C10

¢ 6
3 co
Cc5 C10
Microresp
3 C5 C10
HR 3
1 HR C5, C10
0.9, 1.0tC

1. COP21 (2013) Paris Agreement
2. Lehmann et al. (2013) Soil Biology & Biochemistry

Respiration rate (mgCO. gD.W.”" h™)

b (=3 +SE p <005

an Jul Jan Jul Jan Jul Jan
Time (month)



4 4 0 2

Minamino Y, Fujitake N., Suzuki T., Yoshitake S., Koizumi H., Tomotsune M. 9

Effect of biochar addition on leaf litter decomposition at the soil surface during three years 2019

in a warm-temperate secondary deciduous forest, Japan.

Scientific Reports 16961
DOl

10.1038/s41598-019-53615-2

Tomotsune M., Suzuki Y., Kato Y., Masuda R., Suminokura N., Koyama Y., Sakamaki Y., Koizumi 10

H.

Comparison of carbon dynamics among three cool-temperate forests (Quercus serrata, Larix 2019

kaempferi and Pinus densiflora) under the same climate conditions in Japan

Journal of Environmental Protection 929-941
DOl

10.4236/jep.2019.107055

limura, Y., Natsuhara, M., Ohtsuka, T., Tomotsune, M., Yoshitake S., Koizumi, H. 65

Priming effect of Miscanthus sinensis derived biochar on brown forest soil. 2019

Soil chemistry and soil mineralogy 550-556
DOl

10.1080/00380768.2019.1672101

Tomotsune M., Arai H., Yoshitake S., Kida M., Fujitake N., Kinjo K., Ohtsuka T. 43

Effect of crab burrows on C02 efflux from the sediment surface to the atmosphere in a 2020

subtropical mangrove forest on Ishigaki Island, southwestern Japan

Estuaries and Coasts 102-110

DOl
10.1007/s12237-019-00667-2




15 0 6

Tomotsune M., Yoshitake S., Ohtsuka T., Fujitake N., Tsukimori Y., Masuda S., Enichi K., Koizumi H.

Effect of biochar amendment on biometric net ecosystem production during three years in a secondary warm-temperate deciduous
forest, Japan.

2019 American Geophysical Union Fall Meeting

2019

Yoshitake S., Tomotsune M., Koizumi H., Ohtsuka, T.

Three-year®s responses of soil nutrients and microbial community to the biochar amendment in a warm-temperate deciduous
forest in Japan.

2019 American Geophysical Union Fall Meeting

2019

Tanazawa Y., Tomotsune M., Suzuki T., Koizumi H., Yoshitake S.

Effects of biochar amendment on photosynthesis of oaks in a warm-temperate climate, Japan.

2019 American Geophysical Union Fall Meeting

2019

Enichi K., Tsukimori Y., Tomotsune M., Koizumi H., Yoshitake S.

Effects of biochar amendment on soil carbon flux for three years in a warm-temperate deciduous forest in Japan.

2019 American Geophysical Union Fall Meeting

2019




67

2020

67

2020

CNP

67

2020

67

2020




67

2020

Tomotsune. M, Yamada R., Tsukimori Y., Minamino Y., Fujitake N., Koizumi H.

Effect of biochar amendment to soil respiration during three years in a secondary warm-temperate deciduous forest, Japan.

American Geophysical Union Fall Meeting

2018

Minamino Y., Tomoki C., Fujitake N., Suzuki T., Tomotsune M.

Effect of biochar amendment to soil respiration during three years in a secondary warm-temperate deciduous forest, Japan.

American Geophysical Union Fall Meeting

2018

2019




66

2019

66

2019

66

2019

(FUJITAKE Nobuhide)

(50243332)

(14501)




(YOSHITAKE Shinpei)

(50643649)

(32689)




