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This study was conducted to investigate the effect of carbonized biomass from crop residues on soil carbon
storage during soybean cultivation. The carbonized biomass was made by field scale mobile pyrolyzer. The
treatments consisted of control without input and three levels of carbonized biomass inputs as 59.5 kg 10a”,
C-1;119 kg 10a'1, C-2 ;238 kg 10a'1, C-3. Soil samples were collected during the 113 days of experimental
periods, and analyzed soil pH and moisture contents. Soil carbon contents and soybean yield were measured at
harvesting period. For the experimental results, soil pH ranged from 6.8 to 7.5, and then increased with
increasing carbonized material input. Soil moisture contents were slightly higher by 0.1~1.5% than the
control, but consistent pattern was not observed among the treatments. Soil carbon and organic carbon
contents in the treatments increased at 24 and 15%relative to the control at 15 days after sowing, respectively.
Loss rate of SOC (soil organic carbon) relative to its initial content was 7.2% in control followed by C-1,
6.8%> C-2,3.5%>C-3, 1.1% during the experimental periods. The SOC change rate decreased with increasing
carbonized biomass rate. It was appeared that soybean yields were 476.9 kg 10a™ in the control, and ranged
from 453.6 to 527.3, kg 102" in the treatments. However, significant difference was not found among the
treatments. It might be considered that the experimental results will be applied to soil carbon sequestration for
future study.
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The SOC change rate decreased with increasing carbonized biomass rate.

15 days after treatment 113 days after treatment .
Treatment Changes in SOC content
SOC SOC

g ke’ (%)
Control 6.6+0.5a 6.2+0.2b 7.2
C-1 7.7+0.3a 7.2+0.3ab 6.8
C-2 7.840.7a 7.5+0.6a 3.5
C-3 7.3+0.2a 7.240.2ab 1.1
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Introduction
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Materials and Methods
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Table 1. Physico-chemical properties of the experimental soil before crop cultivation.

R Ex. Cations
Soil Texture pH EC T-C Av.P,0Os
K Ca Mg
(1:5) (dS m") (g kg (g kg  (mg kg (cmol. kg™)
Sandy loam 7.4 0.20 10.3 966.3 0.52 12.62 3.74
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Table 2. Chemical properties of carbonized biomass, residue
of soybean and rice hull used.

pH EC T-C T-N
(1:10) (dS m") (g kg") (g kg")
Carbonized biomass 10 1.35 555.8 7.4

Variable

Residue of
Raw 7.3 0.93 380.0 49
soybean

Rice hull 7.0 0.68 247.5 35

material
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Fig. 1. Changes in the pH and water content of the soil during
113 days of experiment.
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Table 3. Changes in T-C and SOC concentrations of soils.

15 days after treatment

113 days after treatment

Treatment Changes in C content (%)
T-C SOC T-C SOC
g kg TC SOoC
Control (0 kg 10a™) 8.0+0.5b° 6.6+0.5a 7.9+0.4b 6.2+0.2b 1.5 72
C-1 (59.5 kg IOa'l) 9.4+0.3ab 7.7+0.3a 8.4+0.3ab 7.2+0.3ab 10.2 6.8
C-2 (119 kg 10a']) 10.5+0.7a 7.8+0.7a 8.9+0.6ab 7.5+0.6a 15.1 35
C-3 (238 kg IOa']) 9.9+0.3a 7.3+0.2a 9.0+0.2a 7.24+0.2ab 9.1 1.1
*Values followed by the same letter are not statistically different at a=0.05.
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Fig. 2. Seed yield of soybean after 113 days after treatment.
Vertical bars are standard enrors of the means (n=3). Data
followed by the same letter are not statistically different at
a=0.05.
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Ao}t vlaste] & e 9
Z¥Z} 24%, 15% % F7 sk,
gl ez (35 $159)<) v
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T 9.1~151%% 0, f71E B EAES 2T 7.16%,
e 1.1~ 6,8%% Uebgth & S tl2T 476.9 kg
10a”", Hlo]| QulA X&]TL 453,6~527.3, kg 10a = LFEF
o A1t AR ot Aol HolA] gkt
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