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Abstract under field conditions, reflecting accumulation of recalcitrant
black C in the biochar. However, The changes in soil C contents
BACKGROUND: Biochar is a solid material converted per C input from biochar (% per t/ha) were 6.80 in field
from agricultural biomass such as crop residues and pruning condition, and 12.58 in laboratory condition. The magnitude of
branch through pyrolysis under limited oxygen supply. increment of soil C was lower in field than in laboratory
Biochar consists of non-degradable carbon (C) double conditions due to potential loss of C through weathering of
bonds and aromatic ring that are not readily broken down by biochar under field conditions. Biochar production condition
microbial degradation in the soils. Due to the recalcitrancy also affected soil C increment; more C increment was found
of C in biochar, biochar application to the soils is of help in with biochar produced at a high temperature (over 450C).
enhancing soil carbon sequestration in arable lands that CONCLUSION: This review suggests that biochar appli-

might be a strategy of agricultural sector to mitigate climate cation is a potential measures of C sequestration in agricul-
change. tural soils. However, as the increment of soil C biochar was
METHODS AND RESULTS: Data were collected from affected by biochar types, further studies are necessary to find
studies on the effect of biochar application on soil C content better biochar types for enhanced soil C storage.

conducted in East Asian countries including China, Japan and

Korea under different experimental conditions (incubation, Key words: Biochar, Carbon Storage, Climate Change, Low

column, pot, and field). The magnitude of soil C storage was Carbon Agriculture
positively correlated (p <0.001) with biochar application rate
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Table 1. The reaction conditions and product distribution of various modes of pyrolysis

Product yields %

Process Temperature (C) Residence time - ——
Biochar Bio-oil Syngas
Gasification 750 to 900 10 to 20 s 10 5 85
Fast pyrolysis 500 to 1000 ~2s 12 75 13
Slow pyrolysis 300 to 700 hour to days 35 30 35
Torrefaction ~290 10 to 60 min 80 0 20

Source: Qambrani et al., 2017
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Table 2. Summary of the studies to investigate the effects of biochar applications on soil carbon content and CO, emission

conducted in China, Japan, and Korea

Initial soil Biochar Changes in Changes in
Experimental Soil carbon C/N Stock .. soil carbon CO, emission
Country .. . . application . . References
conditions Texture content ratio material rate (t/ha) relative to the relative to the
(g/kg) control (g/kg)  control (%)
China Pot Silt loam 15.4 6.4 Rice straw 5 +1.61 NA? [56]
China Field NA 9.9 10.5 Wheat straw 20 to 40 +2.9 to +4.9 -2.5 to +1.2 [57]
China Field Sllléacr;ay 15.6 82  Wheat staw 20 to 40  +13.3 to +25.9 NA [58]
China Field Lso;féy 6.3 158  Corn stalk 32 to 32  +1.0 to +103 +2.1 to +14.9 [59]
. . Silty clay
China Field loam 15.9 7.6 Wheat straw 30 +9.4 NA [60]
China Field NA 9.9 11.0  Wheat straw 20 to 40 +3.0 to +4.0 +6.8 [43]
China Field NA 4.4 11.0  Wheat straw 20 to 40 +2.0 to +2.0  No difference [43]
China Field NA 8.4 10.5 Wheat straw 20 to 40 +3.0 to +4.0 No difference [43]
China Field NA 43 10.8  Wheat straw 20 to 40 +1.73 to +3.14 +6.5 to +8.0 [28]
China Pot Sandy 76 63 Wheatstraw 40 76 NA [61]
oam
China Pot Sandy 76 63 Swine 40 1108 NA [61]
oam manure
China Pot Slllt clay 9.8 7.0  Wheat straw 40 +5.9 NA [61]
oam
China Pot Silt clay 98 7.0 Swine 40 +7.8 NA [61]
loam manure
China Pot Silt loam 8.2 8.2  Wheat straw 40 +6.3 NA [61]
China Pot  Silt loam 82 82 Swine 40 7.6 NA [61]
manure
China Pot Silt loam 26.8 128 Wheat straw 40 +6.1 NA [61]
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Initial soil Biochar Changes in Changes in
Experimental Soil carbon C/N Stock .. soil carbon CO, emission
Country -, . ) application . . References
conditions Texture content ratio material rate (t/ha) relative to the relative to the
(g/kg) control (g/kg)  control (%)
China Pot  Silt loam 268 12.8 Swine 40 182 NA [61]
manure
China Field S‘L“O;lsy 15.6 82  Wheat straw 20 to 40  +5.4 to +6.1 NA [15]
China Field NA 110 9.2 Maize 263 120 +37.5% [62]
stover
China Field Slllct)a‘;lnay 8.1 86 Wheatstraw 8 to 16  +29 to +40  -25 to -5.3 [63]
China Field Clay 48 88  Sawdust 24 131 NA [64]
oam
China Field Cay loam 48 8.8 Chicken 24 +2.7 NA [64]
manure
China Field Silty 12.4 Na  Mixed crop 8 +0.4 to +11.6 NA [20]
loam residues
. . Sandy .
China Field loam 9.6 12.6  Maize straw 10 to 50 +0.6 to +4.6 -12.5 to +0.8 [49]
China Field NA 20.3 112 Wheat straw 7.5 to 15 +3.2 to +4.9 NA [65]
China Column NA 21.8 12.2 Rice straw 225 to 11.3 +15.8 to +80.9 NA [48]
China Column NA 16.4 79 Rice straw 225 to 11.3 +15.5 to +80.3 NA [48]
China Column NA 6.8 9.6 Rice straw 2.25 to 11.3 +14.7 to +74.0 NA [48]
China Column NA 73 11.2 Rice straw 2.25 to 11.3 +15.2 to +79.9 NA [48]
China Column NA 42 10.1 Rice straw 2.25 to 11.3 +14.9 to +77.9 NA [48]
China Column NA 7.9 10.6 Rice straw 2.25 to 11.3 +14.4 to +73.5 NA [48]
. Incubation  Silty clay Banana +133.3 to
China (WHC60%) Loam 8.9 8.8 peels waste 1to?2 +7.4 to +12.9 +166.7 [50]
. Incubation  Silty clay Orange
China (WHC60%) Loam 8.9 8.8 peels waste 20 to 40 +8.5 to +16.0 +87.5 to +150.0 [50]
Pot Silty
China (WHC70%) Clay 19.7 10.9  Banana peel 1to2 +8.4 to +12.9 NA [65]
Loam
Pot Silty
China (WHC70%) Clay 19.7 10.9  Orange peel 1to2 +5.9 to +8.9 NA [65]
Loam
Silty .
. Pot Milk tea
China (WHC70%) Clay 19.7 10.9 waste 1to?2 +9.9 to +15.3 NA [65]
Loam
Japan Field NA 6.3 9.0 Bamboo 20 +7.5 +6.1 [66]
Japan Field NA 14.1 8.8 Bamboo 20 +7.7 -5.5 [66]
Incubation .
Japan (WEPS80%) Silt clay 57.7 89 Bamboo 5 to 20 +4.2 to +30.3  -2.6 to +27.9 [53]
Japan Field NA 26.3 11.5 Rice husk 20 to 100  +12.5 to +57.9 NA [17]
Japan Field 1((:) Lari 27.5 11.0 Palm shell 10 to 40 +4.9 to +14.8 -10.4 to 0.4 [52]
Korea Field Slzg‘if 42 73 Rice hull 33 +154 to +4.15 NA [32]
Korea Pot Slzg‘if 13 114 Barley 1t05  +122 to +15.9 +75.0 to +165.6 [16]
Korea Field Slzg‘if 9.8 NA  Rice hull 5 to 20 +15 to 7.6  -145 to +19.4 [47]
Korea Pot NA 7.0 117 Qak (02) + 15 +3.9 NA 7]
compost(0.8)

 NA, Not available
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