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Effect of Lignin Biochar Application on Kimchi Cabbage Cultivation
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Abstract plant in all treatments. After Kimchi cabbage harvest-
ing in the LBC+N treatment, soil quality improved bulk
density, pH, OM, TN, and Av-P,Os than those other
treatments. In addition, the total N,O flux in LBC+N
was lower than in IF treatments. Therefore, improved

This study evaluated the effect of lignin biochar on
Kimchi cabbage cultivation in an upland field. Each of
the inorganic fertilizers (IF, applied at 32-7.8-19.8 kg/
10a=N-P-K), lignin biochar (LBC, applied at 1,000 kg/
10a), improved LBC (LBC+N, applied at 1,000 kg/10a),
and LBCHIF treatments areas were separated by a con-
trol (Cn) treatment area. The fresh weight of Kimchi
cabbage increased in the order LBC+N > IF > LBC+HIF Key words: Kimchi cabbage, Lignin biochar, N,O, Soil
> Cn > LBC treatments, and the length and width of quality, Upland field

the leaf were ranged from 20.8-25.7 and 13.7-15.8 cm/

lignin biochar application effectively improves Kimchi
cabbage cultivation and can benefit the agricultural
environment.
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Table 1. Chemical characteristics of LBC and LBC+N
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Fig. 1. T-N contents of Kimchi cabbage under different
treatments conditions.
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LBC 5.64 0.10 174 331 42.7
LBC+N 5.98 11.2 314 152 20.9
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Table 2. Growth characteristics of Kimchi cabbage by LBC
application

Fresh weight Leaf height Leaf width

Treatment
(kg/plant) - (cm/plant) -----
Cn 0.39d* 21.6¢ 13.7¢
IF 0.60b 25.7a 15.6a
LBC 0.31e 20.8d 14.3b
LBC+N 0.67a 25.3a 15.8a
LBC+IF 0.45¢ 24.5b 14.5b

*Means by the same within a column are not significantly
different at 0.05 probability level according to Duncan’s
Multiple Range Test.
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Table 3. Changes in soil physico-chemical characteristics after Kimchi cabbage harvesting

Bulk density pH OM T-N Av-P,Os
Treatment 5

(Mg/m’) (1:5 HO) — (g/kg) - (mg/kg)

Cn 1.27a* 4.98b 23.6¢ 1.17c¢ 37.7b

IF 1.27a 4.89¢ 24.5bc 1.93b 40.7a
LBC 1.18b 5.09a 27.0a 1.94b 29.9d
LBC+N 1.20b 5.09a 26.2ab 2.57a 33.7¢
LBC+IF 1.19b 5.05ab 25.0b 1.91b 39.0ab

*Means by the same within a column are not significantly different at 0.05 probability level according to Duncan’s

Multiple Range Test.
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Fig. 2. Changes in emission rate and flux of NoO under different treatments conditions.
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