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Abstract fertilization. Crop yield was the greatest with livestock
compost application (10.6 t/ha) followed by chemical
BACKGROUND: Along with the surplus rice production, fertilization (6.9 t/ha) and no application (1.8 t/ha). The

introduction of upland crop cultivations into newly nitrogen uptake rate was also greater with livestock
reclaimed tidal areas has gained public attentions in terms compost (52.4%) than chemical fertilizer (48.1%).
of farming diversification and farmers income increase. Phosphorus uptake rate was much smaller (about 7.0%)
However, its impacts on the surroundings have not been compared to nitrogen. Nutrient loss by surface and
well studied yet, especially associated with nutrient balance subsurface runoff seemed to be minimal primarily due to
from reclaimed upland cultivation. The objective of this small rainfall amount during the winter season. Most of the
study was to investigate water and nutrient balance during remaining nutrients, particularly phosphate seemed to be
winter barley cultivation as affected different fertilization stored in soil layer. Phosphate accumulation appeared to be
methods. more phenomenal in the plot applied by livestock compost

METHODS AND RESULTS: TN and TP balance for three with higher phosphorus content.
different plots treated by livestock compost, chemical CONCLUSION: This study demonstrated that livestock

fertilizer, and no application were monitored during winter compost application to tidal upland may increase barley
green barley cultivation (2010-2011) at the NICS Kyehwa crop production and also improve soil fertility by supplying
experimental field in Jeonbuk, Korea. Nutrient content in organic content. However, excessive phosphorus supply
soil and pore water near soil surface appeared to increase, with livestock compost seems likely to cause a phosphate
while sub-soil layer remained similar with no fertilization accumulation problem, unless the nitrogen-based fertilization
plot. Livestock compost application appeared to increase practice is adjusted.

organic matter content in surface soil compared to chemical . . )
Key Words: Compost, Fertilizer, Nutrient balance, Tidal

reclaimed upland, Winter green barley
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Table 1. Chemical properties of the Kyehwa tidal upland
soil

pH | EC OM | Av.P,Os [Exch. cations (cmol”/kg)
(1:5) [(dS/m) | (g/kg) |(mg/kg)| K | Ca | Mg | Na

7.7 1.3 2.6 220 09 | 1.0 | 22 | 24
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Fig. 1. Schematics of the NPS monitoring systems for
the Kyewha upland study.
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Table 2. Weather summary for the winter barley experiment (2010.11~2011.05)

Temperature (C)

Relative Humidity | Soil Temperature | Solar Radiation | Wind Speed | Precipitation
Mean Max Min (%) (C) (MJ/m?) (m/s) (mm)
6.5 10.9 24 75.5 9.8 13.2 3.0 230°

* Winter snowfall included
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(b) Relative humidity and wind speed

Fig. 2. Weather data during the winter barley cultivation.
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Fig. 3. Surface runoff and evapotranspiration during
winter barley cultivation.

Precipitation Evapotiranspiration
(230 mm) (195 mm)

Surface runoff
(24 mm)

Soil moisture change
(11 mm)

Fig. 4. Water balance for the winter
barley cultivation.
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Fig. 5. Nutrient concentrations of soil water for the
winter barley cultivation. Different letters above bars
indicate statistical difference between the corresponding
fertilization types for the given depth at the significance
level of 0.05.
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Fig. 6. Nutrient concentrations in soils of different soil
depths. Different letters above bars indicate statistical
difference between the corresponding fertilization types
for the given depth at the significance level of 0.05.
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= T45to] Table 20 YeRASITE AEA19] AA A
gl et 231%2 7P A vERa, Tt
0.90% 713 A VeRdth Qlike] A= FHl7) 0.48%
2 7P w2 9, 8 E7t 0.37% %2 7HE GHAl A
Atk Bhao} 7|E} ofol EES BE ATl MW
o7 FASHA UEith il A5A9 YER ek S
EH] AgFolA 7P 2 Z0F BAEHSI

Table 2. Chemical constituents of green barley plant for
the different fertilizer treatments (Unit : %)

Treatment C | N |P:0s5| KO |CaOMgO|NaO
Livestock Compost39.88/1.63 | 0.43 |2.09 (0.09 |0.16 | 1.65
Chemical Fertilizer40.25/2.31 |0.37 | 1.45|0.09 | 0.15 | 1.02

No Application |39.33/0.90 |0.48 |1.21|0.07 |0.16| 0.80

Table 3. Crop yield and nutrients uptake

. Crop nutrient | Crop nutrient
Crop yield uptake uptake ratio*
Treatment (g ooh[ Dry | N [P0 k0| N [P.05] K0
kg/ha kg/ha
No o300 1,802 162] 86| 218 - | - | -
fertilization
Livestock |5 100110,636/173.6 45.6 [222.4/0.524/0.066|0.608
compost
Chemical |, 30| ¢ 9501160.525.6|101.0/0.481(0.070(0.326
fertilizer

* Crop nutrient uptake ratio=(Treatment uptake-Control
uptake)/ (Fertilization amount)x100
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T 3R AlS(HE471F 150 kg/ha)oll 23 A &4
o] 121 kg/ha (F5& 55.3%)%, ¥ - 9uE A8 23§

2k
[¢]
Ao F% 108 kg/ha(Fr8 ©F 48.8%) K0} w7 Hals)
a2 Qlek ol gh vjwahd 2 A Aa FES 174 kg/ha
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