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Carbonized biomass could be used as a mechanism for long-term storage of C in soils. However, experimental
results are variable. Objective of this study was carried out to evaluate the effect of carbonized biomass made
from soybean residue on soil organic carbon and seed yield during soybean cultivation. The carbonized
biomass was made by field scale mobile pyrolyzer. Pyrolyzer was performed in a reactor operated at
400~500°C for 2 hours using soybean residue. The treatments consisted of four levels as the control without
input and three levels of carbonized biomass inputs as 357 kg ha”, C-1 ; 714 kg ha™', C-2 ; 1,428 kg ha™', C-3.
It was appeared that seed yield of soybean was 2,847 kg ha™ for control, 2,897 kg ha™ for C-1, 2,946 kg ha’
for C-2 and 3,211 kg ha™ for C-3 at the end of experiment. It was shown that the contents of SOC were 5.21 g
kg for C-1,5.93 g kg™ for C-2, 7.00 g kg™ for C-3 and 4.73 g kg' for the control at the end of experiment.
Accumulated SOC contents lineady significantly (P < 0.001) increased with increasing the carbonized
biomass input. The slopes (0.00162) of the regression equations suggest that SOC contents from the soil
increase by 0.162 g kg'1 with every 100 kg ha” increase of carbonized biomass rate. Consequently the
carbonized biomass for byproducts such as soybean residue could increase SOC. It might be considered that
the experimental results will be applied to soil carbon sequestration for future study. More long-term studies
are needed to prove how long does SOC stay in agricultural soils.
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Accumulated SOC contents lineady significantly (P < 0.001) increased with increasing the carbonized biomass input.

*Corresponding author: Phone: +82632382495, Fax: +82632383823, E-mail: silee83@korea.kr
SAcknowledgement: This work was carried out by the support of Cooperative Research Program for Agriculture Science & Technology
Development (PJ00938303), Rural Development Administration, Republic of Korea.



2 Effect of Carbonized Biomass Application on Organic Carbon Accumulation and Soy Bean Yields in Upland Soil

Introduction
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Materials and Methods
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Table 1. Physico-chemical properties of the experimental soil before crop cultivation.

Organic Total Available Exchangeable Cations
Soil Texture pH ke Matter Nitrogen P>0s K Ca Mg
(1:5) (dS m") (g kg (g kg') (Mg kg') -eeemeeees T B —
Sandy loam 7.1 1.97 8.90 0.76 366.4 0.83 9.47 3.56
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Table 2. Chemical properties of carbonized biomass and residue of soybean used.

Total Total Exchangeable Cations
. pH EC .
Variable a1 Carbon Nitrogen K Ca Mg
(1:10) (dS m™) o i 1
(g kg) eke) (cmol; kg') =mmmmmmmmmmeee
Carbonized biomass 9.6 13.6 639.5 11.2 22.5 10.7 5.71
Ra terial

W meiera 73 93 4392 6.1 NA NA NA

(Residue of soybean)

N*Not applicable

Fig. 1. Field scale biomass pyrolyzer. Pyrolysis convert crop
biomass in the reactor that is run at 400~500°C for 2 hours
produce carbonized biomass. Note the air intake on the bottom
center of the reactor and the exhaust chimney above.
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Table 3. Chemical properties of the treatment soil.
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= & Al 5 BAE] A ol SIS ole W B
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EY RIIE] BAY  wolor|s B8R Age F7}

E ) I EC Total NO-N NHL-N Available
xpderlment Treatment P Nitrogen ’ P,0Os
ays - - -
(1:5) (dS m™ (3020 T —— [E11To0 1 N ——
Control
o 1?2 ;(;_1) 71 ¢ 197 a 120 a 28.0 b 339 a 366.4 a
C-1
(357 kg ha") 74 be 1.87 a 1.19 a 334 a 173 b 3702 a
1 da
’ €2 7.6 ab 2.05 1.32 30.9 ab 187 b 409.6
.0 a . a . a 7 a . .0 a
(714 kg ha')
C3
4 79 a 2.00 a 130 a 27.1 b 165 b 402.0 a
(1428 kg ha)
Control
o 1‘(’; fa_l) 73 a 149 b 0.99 a 345 a 2.6 ab 2043 a
C-1
(357 kg h _1) 73 a 1.74 ab 093 a 328 a 1.9 ab 2719 a
g ha
114 days
’ €2 73 2.05 1.10 319 34 299.1
D a . a . a Joa A a 1 a
(714 kg ha')
C3
72 a 2.00 a 1.17 a 341 a 14 b 278.7 a

(1428 kg ha)

*Values followed by the same letter are not statistically different at a=0.05.
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Fig. 2. SOC contents after 114 days after treatment. Vertical
bars are standard enors of the means (n=3). Data followed
by the same letter are not statistically different at a=0.05.

Fi

# Soil Organic Carbon o
704 ——— 95% Confidence Band —

Y =0.00162x + 47075, P<0.001 - L

SOC (gkg™")

4.0 T T T T T T T
0 200 400 600 800 1000 1200 1400 1600

Carbonzied biomass level (kg ha'1)
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Fig. 4. Seed yield of soybean after 114 days after treatment.
Vertical bars are standard errors of the means (n=3). Data
followed by the same letter are not statistically different at a
=0.05.
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