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Effect of Lignin Biochar Application on Kimchi Cabbage Cultivation

Han-Na Cho!, Jae-Hyuk Park!, Jin-Ju Yun? Seung-Gyu Lee?, So-Hui Kim®, Ju-Sik Cho'* and Se-Won Kangw (1Dep—
artment of Agricultural Chemistry, Sunchon National University, Suncheon 57922, Korea, 250il and Fertilizer Man-
agement Division, Department of Agricultural Environment, National Institute of Agricultural Sciences, Wanju 55365,
Korea, *Organic Agriculture Division, Department of Agricultural Environment, National Institute of Agricultural
Sciences, Wanju 55365, Korea, 4Departmen’c of Agricultural Life Sciences, College of Life Science and Industry, Sunchon
National University, Suncheon 57922, Korea)

Received: 01 December 2023/ Revised: 07 December 2023/ Accepted: 08 December 2023

Copyright (©) 2023 The Korean Society of Environmental Agriculture

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

ORCID

Han—Na Cho So—Hui K|m
https://orcid,org/0000-0002-5143-9545 https://orcid.org/0000-0002-5216-9364
Jae—Hyuk Park Ju—S.ik Chp
https://orcid,org/0000-0001-6073-0185 https://orcid.org/0000—0001-9610-5373
Jin=Ju Yun Se—Won Kgng
https://orcid,org/0000—0002-5433-7325 https://orcid.org/0000—-0003-2038-5465
Seung—Gyu Lee

https://orcid,org/0000—0003—-4022—7237

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.

ME
*Corresponding author: Se-Won Kang
Phone: +82-61-750-5192; Fax: +82-61-752-8011; AAAA oz AR 7IkellA vlo]eefstolde] 7|Rk
E-mail: kangsw@scnu.ac.kr Aoz gejtielo] Wala gt} FH E4A vlo| e AE

353



354

Cho et al.

o8& nfo] Lolehe Bl ulo] e ek Yt

2 A s RARESl B e STKshaL ik
[1]. B2de Aa AEEe =8 74 2a=wM 54 24
T 2 o 25:35% 2 IH0] oo, sE Ak sk
= AR o219 i H7]H AL 9}
A AR Bl adE A 57 2R g o] AkglA]l
olg= fI% A77h Aedh Aol

5
>
hins
of|
oX
=2

A
ru
%
O
e
=
s
i
==
[~
fifet
ne
e
:Qé
_E
o,
r oo
of
:?g‘
)

sholeka wnga YwB], vloleAe] ke o PE
nZap) a0 47 4L £ds] 537
A e wa v Qrial. AW, 47 242 5

3ol Agsh, B el 7] &4o] wells=ul Alte]
Fosp7] el @71zt =] R IE Vs ]= of
ATk

o2igt o)l M WA= FAkael gads &

e
:Oé
ol
S
£

Hlo] @k Alzstar F7HAQl F4= Fell AEo] dEe
2A 01§ & Sl G ESUHol FrkTh, A 3
oA WA= H71E9] AEtel Sl sHH e gl
7Fsd Ao At o] & AellMs Fakael 2ad
= Wl oAb AlFska, AE A%e] AR R I £

45, =

Qi AR 2 vlo| et Alzste] iR 4
% 54, 293 ohaHaL AE EAE Bk

Mz o U

SAITHE

g wpoleap7} viE Aol X FFE EARS
A AP AU FEegel AT g 35
itk AlfEge] pHE 537, ECE 0.12 dS/m A )
i, OM & 246 g/kg, T-N F22 211 g/kg, 123
Av-P,05 3 37.8 mg/kg & AR QLT il Aujjol
AR 2] wo] @ AHLBO)<= whel Lefstele] 7oA
AlEEE BIdE x5 400°CellA 22403 2o dR
alfsto] Alzstglord, /iAlE @1 vl 2 AHLBC+N)= 2]
T wpeleAte] Aagls aibelal o § Ax S
Fall Axetglch. dagle 24 240 goll THF 300 mL
= A7Rte] Azl 2l vpo] eake} Jiale 2l uh
o] @2t s}ty E42 Table 13 Zth

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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