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Growth of Korean Kimchi Cabbage and Nitrogen Availability of
Fertilizer in Organic Farming with Poultry Manure Compost and
Natural Mineral Materials in Highland Rainshelter Cultivation

Kim, Ki-Deog + Kwon, Yeong-Seok - Yoo, Dong-Lim -
Lee, Jong-Nam - Seo, Jong-Taek

This study was carried out to evaluate nitrogen availability of applied fertilizer and
to investigate yield and growth of Korean kimchi cabbage as affected by amount
of fertilizer and soil fertility in organic farming applied various fertilizers in rain-
shelter. The head weight of Korean kimchi cabbage cultured in infertile soil (sand
loam) with no amendments was very low. and that in fertile soil (clay loam) was
higher than in infertile soil (sand loam). The head weight of Korean kimchi cabb-
age as affected by amount of fertilizer was more variable in infertile soil (sand
loam) than in fertile soil (clay loam). Nitrogen availability of applied fertilizer by
Korean kimchi cabbage was lower in fertile soil (clay loam) than in infertile soil
(sand loam) and the lower that was, the more fertilizer applied. By application of
poultry manure compost 20Mg ha-1 and natural mineral materials such as guano,
phosphate rock, and potassium magnesium rock equal to amount of fertilizer
recommended in conventional farming, the yield of Korean kimchi cabbage in
infertile soil (sand loam) with 1% organic matter came up to 90% of the yield in
fertile soil (clay loam) with 6% organic matter. Therefore natural mineral materials
such as guano for N source, phosphate rock for P source, and potassium
magnesium rock for K source may be able to use as environmental-friendly
fertilizers in organic Korean kimchi cabbage production in highland.
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Table 1. Description of fertilizer application practices in the experiments

Amount of inorganic

nutrient supply(kg ha™)

Application of fertilizer Description

N P,Os | K,O

Control - - - No amendments

) . Amount of artificial fertilizer recommended in
Chemical fertilizer(CF) 320 78 198 . o
Chinese cabbage protected cultivation

Amount of artificial fertilizer recommended in
686 316 440 | Chinese cabbage protected cultivation and
poultry manure compost 20Mg ha’

Chemical fertilizer + Poultry
manure compost(CPM)

Poulty manure compost + Poultry manure compost : 4.8Mg ha
Guano + Potasium magnesium | 320 78 198 | Guano 2.1Mg ha
sulfate rock(MGS) Potasium magnesium sulfate rock 0.25Mg ha

Poultry manure compost

120 78 80 Poultry manure compost 6.6Mg ha’
(PMC- 1) Y P g

Poultry manure compost a
320 210 210 | Poultry manure compost 17.5Mg ha

(PMC-1I)
Guano + Phosphate rock + Guano 2.9Mg ha
Potasium magnesium sulfate 320 78 198 | Phosphate rock 0.25Mg ha™
rock(GPS) Potasium magnesium sulfate rock 0.37Mg ha
Pourtry manure compost + Poultry manure compost 20Mg ha’
Guano + Phosphate rock + Guano 2.9Mg ha’'
) ) 686 316 440 4
Potasium magnesium sulfate Phosphate rock 0.25Mg ha

rock(MGPS) Potasium magnesium sulfate rock 0.37Mg ha
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Table 2. C/N ratio and nutrient contents of poultry manure compost used in the experiment

C/N N(%) P,0s(%) KoO(%) Compositon(%o)

Poultry manure 55,

14.7 1.83 1.19 1.21
Sawdust 35, Others 10

Table 3. Chemical properties of soil used in the experiment

. + o
. EC OM. T-N Av. P.Os Ex. Cations(cmol™ kg™)
Soil pH 1 K -1 -1

(dSm”) | (gkg) | (gkg) | (mgkg) K Ca Mg

Clay loam 5.68 1.07 58.9 3.1 685 1.11 5.7 14

Sand loam 6.10 0.35 11.3 1.0 153 0.13 9.6 1.8
A F714 AA] AlGol] mE wjF9 AT SRS dolR ] {3 8¢ 25U
AUTHE 10908 23, A%, AF, TF 52 AL T4 B0 B4 9 5
A= CNEA7|(Vario-EL, Elementar, Germany)Z #4135}% S ™, P~ Vanadate'}'H o 2, K

+ ICP(PE2400, Perkim Elmer, USA)Z #4133t}

ATl A= Ay 39bE o2 &1 om, FAEA2 SAS(Statistical Analysis
System Institute Inc.)& ©]-8-3}o] 43R, A2t Fod2 T3t geaddyoz 44

SFAT.
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Table 4. Korean kimchi cabbage growth characteristics and nigrogen uptake affected by

application  of

chemical

fertilizer,

poultry manure compost,

fertilizers in rainshelter cultivation at Daegwallyeong highland

and nature ore

Soil Fertilizer’ Wt. of plant | No. of outer | No. of inner Leaf width |Nitrogen uptake
(2) leaves leaves (cm) (kg/10a)
Control 1442 a-¢” 9.9ef 48.5abc 25.1a 12.4a-ey
CF 1615a-e 9.5ef 50.7abc 25.8a 13.8a-¢
CPM 1867 a-c 9.5ef 51.1abc 253a 16.0a-c
Clay MGS 1835a-c 10.7de 50.0abc 26.4a 15.7a-c
loam PMC- I 1767 a-c 10.6de 49.9abc 26.8a 16.0a-c
PMC-1I 1872 a-d 10.3de 51.7abc 25.8a 15.1a-d
GPS 1785a-d 10.6de 52.1ab 25.7a 15.3a-d
MGPS 2026a 11.3de 54.7a 264a 17.4a
Control 358f 15.9bc 27.8f 18.3b 3.1f
CF 1343 b-e 14.7bc 41.8de 249a 11.5b-¢
CPM 1651a-e 13.1cd 46.7bed 27.1a 14.1a-¢
Sand MGS 1236de 15.0bc 44 .4cde 23.7a 10.6de
loam PMC- I 1281 a-d 11.8de 40.6 abc 24.7a 15.4a-d
PMC-II 1803 c-¢ 11.4de 47.9de 272a 11.0c-¢e
GPS 1167¢ 17.4a 389¢ 232a 10.0e
MGPS 1903 ab 8.2f 52.1ab 27.4a 16.3ab
Significance
Soil ook ok otk * Rk
Fertilizer ek NS Hokk ok ik
Soil x Fertilizer * * Hkx * *

“See the table 1

¥ Means with the same letter within columns are not significantly different by Duncan’s multiple range test
at 5% level.

NS, *, ** *** Nonsignificant or significant at p=0.05, 0.01 or 0.001, respectively.
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Fig. 1. The photographs of Korean kimchi cabbage affected by application of chemical
fertilizer, nature ore fertilizers such as guano in rainshelter cultivation. upper:
sand loam soill, lower: clay loam soil, A: no amendment, B: Amount of standard
chemical fertilizers recommended in Korean kimchi cabbage cultivation, C: nature
ore fertilizers of same amount of standard chemical fertilizers
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Fig. 2. The changes of nitrogen content of soil, nitrogen availability of applied fertilizer,

head weight of Korean kimchi cabbage affected by application of chemical fertilizer,

poultry manure compost, and nature ore fertilizer in rainshelter cultivation. Vertical

bars represent SE of the means (n=3). (upper: clay loam soil, lower: sand loam

soil)
% See table 1
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Fig. 3. Relationship between application rate of nitrogen and head weight of Korean
kimchi cabbage cultivated in rainshelter from Jun. 21 to Aug. 26, 2010

10 10
——Control -=-CF ——CPM —+—Control -=-CF ——CPM
8 _—MGS -+ PMC-| ——PMC-IIZ LB ——MGS —~—PMC-1  —+PMC- |
o o
€6 - £ 6 -
2 w
= el o4
w w
2 - 2 - ,
NP . == ==
0 0 m =0
Before After After Before After After
application  application cultivation application application cultivation

Fig. 4. The changes of eletric conductivity(EC) of soil affected by application of chemical
fertilizer, poultry manure compost, and nature ore fertilizer in rainshelter cultiva—
tion. left: clay loam sail, light: sand loam soil
% See table 1
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