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Effect of Napa Cabbage (Brassica campestris var. Pekinensis) Cropping
Systems on Soil Physiochemical Properties, Yield and Quality in Alpine
Area of South Korea
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'Researcher and 2Senior Researcher, Highland Agriculture Research Institute, National Institute of Crop Science,
Pyeongchang 25342, Korea

Abstract - Napa cabbage (Brassica campestris var. Pekinensis) is the main material of Kimchi so that important crop in
South Korea. There are two typical napa cabbage cropping systems in the alpine area. One is cultivating napa cabbage
annually while another is cultivating napa cabbage and potato biennially. In this research, we evaluated soil physiochemical
properties, yield, and mineral contents of napa cabbage depending on two cropping systems. As a result, organic matter,
available P,Os, exchangeable K" was decreased after six-years of cultivation on both cropping systems. However, soil pH
was only decreased in a continuous napa cabbage cropping system. Soil porosity is also decreased in both cropping systems
on topsoil while is increased in rotation with potato on subsoil. The rotation system showed a significantly higher yield with
a higher value of leaf and napa cabbage size than the continuous cropping system. Total nitrogen, Ca®*, and Ma®" were
increased and total carbon and phosphate decreased in both cropping systems after six-years. Especially, total nitrogen and
Mg*" were significantly higher in the continuous system while Ca*" was higher in the rotation system. In conclusion, the
cropping system influences soil physiochemical properties and plant production in an agricultural field.
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Table 1. A crop sequence of field experiment
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Table 3. Changes of chemical properties of soil on two cabbage cropping systems

i H
San.lphng Treatment P
time (1:5)

oM. P,0s K

Ca™" Mg** EC

(e/ke) (ng/kg)

(cmol/kg) (dS/m)

Before  Continuous 6.3 = 0.06° 24.4 + 0.87 302 + 28.1 0.3 + 0.02

tillage of
2015 Rotation 5.3 + 1.51

Before Continuous 5.9 + 0.05

tillage of
2020 Rotation 6.3 + 0.15

After harvest Continuous 5.5 £ 0.15
of 2020  Rotation 5.8 + 0.14

23.8 + 1.81 310 + 322 0.3 £ 0.04

18 £ 1.5 260 + 162 0.2 £ 0.01

18 £ 09 259 +£357 02+ 0.01

19 £ 2.7 281 £34.67 0.4 £ 0.09
16 £ 1.7 274 +447 02+ 0.04

8 +022 1.1+0.02 02=+002

8.1+ 034 1.1 £0.07 0.2 £ 0.06

6.1 £ 0.08 1.1 £0.05 0.1 £ 0.01

69 £ 0.57 12 £+ 0.07 0.1 £ 0.01

49+ 074 1.0+ 0.12 0.3 £ 0.04
59+ 030 1.1 £0.06 0.2+ 0.06

“Mean + Standard deviation, Three replications.
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Fig. 1. Cumulative fertilization of six-years on two cropping systems.
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Table 4. Changes of soil physical properties depending on cropping systems
Depth  Samplin; Bulk densi Porosi Three phages of soil(%)
(CE) tilfle ® Treatmen (g/mL) N (%)ty Solid Liquid Gaseous
Before  Continuous 1.2 + 0.05” 54.7 + 1.68 454 + 1.68 16.8 = 0.87 38.0 £ 2.55
5. 10 cropping Rotation 1.3 £ 0.08 52.6 £ 2.76 475 £ 276 184 £ 0.77 343 + 3.44
After six Continuous 1.4 = 0.02 49.0 £ 0.5 51.1 £ 0.5 219 £ 1.02 272 +£ 149
years Rotation 1.4 £ 0.02 48.1 £ 0.5 52 + 0.5 21.9 £ 0.83 263 + 1.3
Before  Continuous 1.6 = 0.03 404 + 1.08 59.7 £ 1.08  22.1 £ 0.99 183 + 2.04
25 - 30 cropping Rotation 1.7 £ 0.02 37.9 + 0.48 62.2 £ 0.48 23.1 £ 0.99 149 £+ 0.6
After six Continuous 1.7 £ 0.03 382 + 09 619 £ 09 28.7 £ 2.53 9.6 £ 328
years Rotation 1.6 = 0.02 41.2 £ 0.59 589 £ 0.59 27.6 £ 0.47 13.7 £ 1.06
“Mean + Standard deviation, Three replications.
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25,000

m2016 ®m2018 = 2020
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Yield (kg/10a)

2 10,000

5,000

Continuous Rotation

Fig. 2. Cumulative yield of three-years between two cabbage cropping systems. Mean + standard deviation, t-test, *** p value < 0.001.

Table 5. Yield indices of cabbage on two cropping systems

Year Treatment Leaf length Leaf width Cabbage height Cabbage width Number of
(cm) (cm) (cm) (cm) leaves
Continuous 32 + 2.5 19 £ 2.7 26 £ 2.0 23 £ 1.5 93 £ 438
2016 Rotation 33 £ 2.1 20 £ 1.7 31 £ 1.8 23 £28 89 + 5.7
t-test NS NS ok NS *
Continuous 33 £2.0 20 £ 1.5 28 £ 2.1 23 £ 2.1 75 + 4.4
2018 Rotation 34+ 19 21 £ 14 29 + 1.8 24 + 1.6 79 £ 49
t-test * k3k koK * k3
Continuous 31 £ 1.6 19 £ 1.6 26 £ 1.9 14 £+ 1.1 94 £ 53
2020 Rotation 33+ 1.7 21 +£ 1.4 28 + 1.1 17 £ 1.2 97 £ 5.6
t-test skoksk sk seksk seksk NS

“Mean + Standard deviation, t-test, NS: no significance, *p value <0.05, **p value<0.01, ***p value<0.001.

Table 6. Mineral contents of cabbage on two cropping systems

Year Treatment

T-C
(%)

P,Os

K+

C a2+

M g2+

Na*

(mg/kg)

(cmol/kg)

Continuous 2.7+ 0.34” 40.0+ 1.26 18517+ 1910.8 38701 +5243.2 21413 +4789.4 2529+ 357.5 605+ 128.9

2016  Rotation

t-test

NS

NS

NS

NS

2.9+0.40 40.1+0.85 19038 £2426.1 40107 +5866.4 19579 £4196.6 2292 +263.7 445+116.6
NS

NS

Continuous 3.9+0.33 35.0+1.16 15195+ 1307.1 36093 £4356.9 29661 +3114.3 4288 +422.9 797+157.5

2020  Rotation 3.6+£0.27 35.1+1.87 16096 +1981.5 37950+ 8617.8 30451 +3338.7 3969+ 416.1 916+233.2

t-test ok NS NS NS ok * NS

“Mean + Standard deviation, t-test, NS: no significance, *p value <0.05, **p value<0.01.
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