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This study was conducted to investigate decomposition of livestock manure in soils cultivated with Chinese
cabbage along an alitude gradient. The experiments were conducted in Kangreung (17 m above sea level),
Bongpyeong (430 m above sea level), and Daekwanryeong (800 m above the sea level) in order to assess the
decomposition rate and accumulations of livestock manures depending on different altitudes. During chinese
cabbage cultivation, the decomposition ratios of organic matter derived form livestock manure expressed as %
of the initial organic matter content were 42 ~48% for Kangreung, 26 ~29% for Bongpyeong and 10~ 14%
for Daekwanryeong. Changes in air temperature with altitude might be a main factor affecting manure
decomposition rates.
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Comparison of soil organic matter contents in Kangreung (17 m above sea level), Bongpyeong (430 m above sea level), and
Deakwanryeong (800 m above sea level) with cow manure-sawdust compost mix (CMS) and pig manure-sawdust compost
mix (PMS) in lysimeter experiment.
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Table 1. Altitude, soil series, particle size distribution, and soil texture of experimental sites.
Particle size distribution Texture
Location Altitude Soil series -
Sand Silt Clay (USDA)
m e WIW, % =mmmmmmmmmeee
Kangreung 17 Jungdong 70.1 19.9 10.0 Sandy loam
Bongpyeong 430 Subug 63.4 20.5 16.0 Sandy loam
Deakwanryeong 800 Duggog 38.1 37.9 24.0 Loam

Table 2. Properties of cow manure-sawdust compost mix (CMS) and pig manure-sawdust compost mix (PMS) used in lysimeter
experiment.

. T-C C/N
Manure Moisture T-N P,Os . K Ca Mg Na
ratio
---------------------- Wt, %0 =mmmmmmmmmmmeeeeee B e ¢ 11 T0) S kg'1 e
CMS 54.3 33.0 24 1.37 13.8 3.29 6.66 4.96 1.21

PMS 55.0 349 2.6 1.32 13.4 2.49 14.15 3.53 1.11
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Fig. 1. Changes in air temperature and volumetric soil water content in Kangreung (17 m above sea level), Bongpyeong (430 m
above sea level), and Deakwanryeong (800 m above sea level).

Table 3. Soil chemical properties on the day with fertilizer and manure application and on the day with chinese cabbage harvest in
Kangreung (17 m above sea level), Bongpyeong (430 m above sea level), and Deakwanryeong (800 m above sea level).

Exchangeable cation

Location Time Treatment pH O.M. T-N Av.P,0s K Ca M Na
15 - g kg'1 ----- mg kg'1 ----------- cmolc kg"1 -----------

Kangreung Application CK 59 36.8 3.1 471 020 4.87 1.62 0.06
NPK 59 36.8 3.1 484 0.28  5.06 1.58 0.05

NPK+CMS 5.6 38.6 34 544 039 490 1.65 0.05

NPK+PMS 5.8 494 33 541 039 437 1.37 0.06

Harvest CK 6.0 24.1 3.1 193 046  6.83 1.13 0.02

NPK 5.6 22.1 3.1 427 040  4.74 0.85 0.01

NPK+CMS 5.7 221 32 399 044 550 1.03 0.02

NPK+PMS 5.6 25.5 32 466 0.51 5.36 0.96 0.05

Bongpyeong Application CK 6.2 14.0 0.3 386 0.42 5.21 1.09 0.04
NPK 6.3 12.6 0.38 335 072 4.03 0.72 0.04

NPK+CMS 6.2 20.6 0.3 419 0.73 3.93 0.84 0.11

NPK+PMS 5.7 16.2 0.26 430 0.44 239 1.05 0.02

Harvest CK 6.3 10.6 0.28 330 0.7 3.03 0.92 0.03

NPK 6.1 10.2 0.33 312 0.9 3.78 0.82 0.03

NPK+CMS 6.2 15.3 0.28 343 074 339 0.95 0.02

NPK+PMS 5.7 11.5 0.3 446 042 321 1 0.04

Daekwanryeong Application CK 5.7 26.4 0.37 38 0.57 1.68 0.9 0.03
NPK 5 26.4 0.4 169 1.31 1.96 0.97 0.05

NPK+CMS 5 29.2 0.39 181 1.57 201 1.12 0.06

NPK+PMS 5.1 28.5 0.4 126 1.1 1.88 0.9 0.06

Harvest CK 5.6 10.6 0.3 49 073 293 0.84 0.04

NPK 5.6 15.5 0.32 166 1.51 2.36 0.96 0.05

NPK+CMS 5.4 26.4 0.37 138 1.57  2.68 0.9 0.03

NPK+PMS 52 24.6 0.3 119 083  2.83 0.84 0.05
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Table 4. Calculated soil carbon half-life (t;2) using the decomposition model of Miller (1973) in Kangreung (17 m above sea
level), Bongpyeong (430 m above sea level), and Deakwanryeong (800 m above sea level).

. . . . Average Calculated carbon
Ar Soil Field T
e otf series leld capacity emp water content half-life
viv, % T viv, % t 1n
KangRung Jungdong 23.6 14.0 21.7 172
BongPyeong Subug 239 10.2 25.6 250
DaeKyunRung Deoggog 222 7.2 233 387
3000
€0
2500
183 BCMS

40

Decomposition of sail Organic Matter (Wt,%)
8

Kanggreung

Bongpyeong Daekwanryeong

2000 -

1500 -

1000

500

Chinese Cabbage Yield (g/plant)

CMS+NPK
PMS+NPK
DM S+NPIC
CMS+NPK
DMS+NPK

Kanggreung Bongpyeong Daekwanryeong

Fig. 2. Comparison of soil organic matter contents and chinese cabbage yields with fertilization practices in Kangreung (17 m
above sea level), Bongpyeong (430 m above sea level), and Deakwanryeong (800 m above sea level).
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