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Abstract - Biochar amendment to agricultural soil isregarded as a promising option to mitigate
climate change and enhance soil quality. It could sequester more carbon within the soil system
and increase plant yield by changing soil physicochemical characteristics. However, sustainable
use of biochar requires comprehensive environmental assessment. In this sensg, it isimportant to
measur e additional greenhouse gas emission from soils after biochar addition. We investigated
emissions of CO2, N2O, and CH4 from incubated soils collected from rice paddy and cultivated
grassland after amendment of 3% biochar (wt.) produced from rice chaff. During incubation,
soils were exposed to three wet-dry cycles ranging from 5~ 85% soil gravimetric water content
(WC) toinvestigate the changesin effect of biochar when influenced by different water levels. The
CO; emission was reduced in biochar treatment compared to the control at WC of 30~ 70% both
in rice paddy and grassland soils. Thisindicates that biochar could function as a stabilizer for soil
organic carbon and it can be effective in carbon sequestration. The N2O emission was also
reduced from the grassland soil treated with biochar when WC was greater than 30% becausethe
biochar treated soils had lower denitrification due to better aeration. In the rice paddy soil,
biochar addition resulted in decrease in N,O emission when WC was greater than 70%, while an
increase was noted when WC was between 30~ 70%. This increase might be related to the fact
that available nutrients on biochar surface stimulated existing nitrifying bacterial community,
resulting in higher N2O emission. Overall results imply that biochar amendment to agricultural
soil can stabilize soil carbon from fast decomposition although attention should be paid to
additional NoO emission when biochar addition is combined with the application of nitrogen
fertilizer.
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Table 1. Physicochemical analysis on soil and biochar
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Fig. 1. Temporal change in CO. evolution from biochar added and
control soilsin a) Rice paddy and b) Cultivated grassland.

£ vloloxtz EHe] GHa] FAEQ] vlo]2 2 Fo
7144 BA-C] glo] o]F EgmIAEE] o4 4 3l
7] @ ftolgt mAsIH T B AT AReE A 2=
o] 7% sbAn)7} 3984 of2 vle|exlz mo) wl$-
2 Aoz 7}43 v Bl 7FEs A Fefe] o
W@7) ol o] Fs)o whel o]AbstelA Aol
=2 ka1, 038 = dEA SHlov e} obA
3} 7)zbell whe} (Yoo et al. accepted) o] Al3telA wha)-S

¢

oF
0
.,

© 3 2 =gl oisaed Byt =
gepe] Wskel 2 AEE 7o) som Ao 4
9\:}\

i r-{m

741

Fol A Shpskiae) Wyl Ve FUFA
EopolA S obars



GHGs Emissions from Soils with Biochar 475

(@ 20 - 100
-~ Char —&= SWC

— Nilchar

- 80

=
E S
L 3
3 &
(@)}
=
-5 —40
Day
(b) 200 - 100
—&— Char
0~ Nilchar
150 1«
‘C
= 100 -+ <
\E %
Q
=z 50+
(o2}
=1

-50 - -20
Day

Fig. 2. Temporal change in N2O evolution from biochar added and
control soilsin a) Rice paddy and b) Cultivated grassiand.
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