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ABSTRACT

A wide diversity of liquid fertilizers and composts produced from the livestock manure in Korea
is commonly applied to agricultural lands as an alternative of chemical fertilizers. However, their
effects on the crop production and environmental impacts are still vague. The current study was
investigated the property changes of paddy soils in sandy loam and silty loam treated with 1)
control (no treatment), 2) chemicals, 3) storage liquid fertilizer and 4) SCB liquid fertilizer
located in Gyeong—gi province, Korea. The chemical properties of soils in sandy loam and silty
loam before the treatment were similar with the ones in the average paddy fields in Korea.
Contrary to this, the amount of available phosphorus in sandy loam was higher than the one in
the average paddy fields. The number of living organisms in sandy loam and silty loam treated
with storage liquid fertilizer and SCB liquid fertilizer were higher than the ones in sandy loam and
silty loam with no—treatment and chemicals. Significant difference (P<0.05) among the treatments
and no—treatment was observed in sandy loam rather than in silty loam. The amounts of heavy
metals were the highest in both sandy loam and silty loam treated with storage liquid fertilizer
and SCB liquid fertilizer. The comparison of heavy metals showed that the ones in silty loam
were little bit higher than sandy loam. The leaf lengths and dry weights of rices were increased
over time, however, no significant difference was observed among each treament. In addition, the
rice yield in sandy loam treated with SCB liquid fertilizer was higher than the ones in sandy
loam. The highest rice yield was obtained from sandy loam treated with chemicals, but there was
no significant difference between storage liquid fertilizer and SCB liquid fertilizer. While the rate
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of nutrient absorption by rices was the highest in sandy loam and silty loam treated with
chemicals, there was no significant difference in sandy loam and silty loam treated with livestock

liquid manure.
Keywords : Livestock manure, SCB liquid fertilizer, Storage liquid fertilizer, Paddy rice soil
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[Table 1] Properties of the Liquid Fertilizers Used in this Experiment

pH EC T—N P05 K50 CaO MgO Na,O

dSm’' - (%) —————————— -

SCB 8.5 20.7 0.25 0.04 0.25 0.03 0.01 0.07
Storage 7.7 24.7 0.36 0.07 0.23 0.08 0.02 0.06
Cd Cu Zn Pb Ni Cr Al Fe Mn
————————————————————— I T ——

SCB 0.01 4.2 16.5 0.09 0.18 0.05 5.8 22.7 5.0
Storage 0.01 15.5 41.0 0.10 0.24 0.06 15.1 51.8 9.4

1 SCB represents SCB liquid fertilizer and Storage represents storage liquid fertilizer.

D Total contents for heavy metals.

[Table 2] Chemical Properties of Paddy rice Soils Before Livestock Manure Treatment

pH EC oM AV.P,Os Exchangeable Cations(cmol kg™)

(1:5,H:0)  (ds'm™) (gkg™) (mg-kg™) K Ca Mg Na

Sandy loam 5.8 0.36 19.6 167 0.23 2.87 0.80 1.09
Clay loam 6.4 0.36 22.6 57 0.38 4.69 1.21 0.14

1 O.M. represents organic matters in soil.
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[Table 3] Chemical Properties of Paddy Rice Soils After Paddy Rice Harvest

Soil " pH EC O.M Av.P,0s Exchangeable Cations(cmol kg™')
texture  "CAMENE (1:5 14,0) (dS-m™) (gkg ) (mgkg ) K Ca Mg Na
Control 5.9 0.30 13.7 155 0.08 1.25 0.23 0.03
Sandy CF 5.7 0.23 19.1 129 0.10 1.74 0.30 0.05
loam SCB 5.6 0.30 20.4 115 0.11 1.89 0.37 0.05
Storage 5.9 0.22 19.4 142 0.11 1.92 0.35 0.06
Control 6.1 0.27 25.1 68 0.16 2.22 0.53 0.04
Clay CF 5.7 0.22 27.1 77 0.19 2.73 0.62 0.05
loam SCB 5.8 0.25 27.4 77 0.16 2.35 0.50 0.05
Storage 5.8 0.24 27.9 74 0.19 2.65 0.59 0.04

T CF represents chemical fertilizer, SCB represents SCB liquid fertilizer, and Storage represents
storage liquid fertilizer.
> OM. represents organic matters in soil.

[Table 4] Characteristics of Heavy Metal in Rice Cultivated Paddy Soils Treated With Livestock
Manure After Paddy Rice Harvest (topsoil; 0~15 cm)

Sail + Cd Cu Zn Pb Ni Cr Fe Mn
texture B — (mg-kg™) —————————————————
Control 0.12 2.04 2.27 4.23 0.14 0.20 543 411

Sandy CF 0.16 2.69 2.54 5.19 0.28 0.33 708 74.5
loam SCB 0.15 2.73 2.95 5.25 0.24 0.25 661 88.1
Storage 0.14 3.47 6.22 4.86 0.25 0.31 611 77.8

Control 0.13 3.33 3.33 5.69 0.53 0.23 552 69.0

Clay CF 0.16 3.53 3.38 6.19 0.55 0.23 689 65.4
loam SCB 0.17 3.83 3.99 6.24 0.52 0.23 737 110.5
Storage 0.13 3.59 4.38 5.80 0.54 0.23 568 73.1

T CF represents chemical fertilizer, SCB represents SCB liquid fertilizer, and Storage represents
storage liquid fertilizer.
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[Table 5] Survey of Aguatic Flora and Fauna in Paddy Field Soil at 60 days After Livestock Manure

Treatment
Soil 1 Water beetle Annelid Shellfish Crustacean Invertebrate
texture Treatment ™ ——————— (number) —————————————————
Control 8,875 bc’ 103 bc 1,214 a 11,737 ¢ 21,929 ¢
Sandy CF 8,283 c 620 a 26,934 b 35,887 b
loam SCB 10,456 b 363 b 1,124 a 28,807 b 40,750 b
Storage 14,066 a 713 a 1,237 a 39,913 a 55,929 a
Control 2,847 d 237 b 13,347 b 16,431 b
Clay CF 4,326 c 307 a 3563 b 19,426 b 24,412 b
loam SCB 8,118 b 240 ab 264 b 91,034 a 99,656 a
Storage 10,573 a 227 ab 1,030 a 97,273 a 109,103 a

T CF represents chemical fertilizer, SCB represents SCB liquid fertilizer, and Storage represents

storage liquid fertilizer.

> Means with the same letter within a row are not significantly different at 5% level by DMRT.
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[Fig. 11 Rice yield in the paddy field applied with SCB and storage liquid fertilizer.
(fCcF represents chemical fertilizer, SCB represents SCB liquid fertilizer, and
storage represents storage liquid fertilizer. © Means with the same letter
within a row are not significantly different at 5% level by DMRT)

[Table 6] Amount of Paddy—rice Harvest and Nutrient Absorption From Rice—cultivated Paddy Soils

Treated with Livestock Manure.

: Staw Grain
SOl rreatment N P.0s K20 N P.0s K20
texture -
———————————————— (%, ey wEliglili)) ================
Control 0.56 a) 0.43 a 0.30 a 1.16 a 0.56 a 0.29 a
Sandy CF 0.60 b 0.54 b 0.36 b 1.25a 0.65 b 0.37 b
loam SCB 0.58 ab 0.52 ab 0.34 ab 1.47b 0.62 ab 0.34 ab
Storage 0.59 ab 0.53 ab 0.33 ab 1.50b 0.63 ab 0.32 ab
Control 0.48 a 0.45 a 0.33 a 1.15a 0.53 a 0.30 a
Clay CF 0.56 b 0.57 b 0.37 b 1.55b 0.62 b 0.35a
loam SCB 0.55 ab 0.53 b 0.34 a 1.51 ab 0.60 ab 0.34 a
Storage 0.53 ab 0.55b 0.35a 1.54 ab 0.61 ab 0.34 a

T CF represents chemical fertilizer, SCB represents SCB liquid fertilizer, and Storage represents

storage liquid fertilizer.

? Means with the same letter within a row are not significantly different at 5% level by DMRT
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