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Effect of Long-Term Annual Dressing of Organic Matter on Physico-Chemical
Properties and Nitrogen Uptake in the Paddy Soil of Fluvio-Marine Deposit
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This study was carried out to investigate the effects of fertilizer and organic resource annual dressing for
30 years of Jeonbug series (silt loam) on soil properties and rice N uptake in paddy field soil. In the study field,
treatments including control (NPK), NPK+rice straw, NPK+rice straw compost and nitrogen fertilization
levels at 0, 100, 150, 200, 250 kg ha” have been imposed for 30 years. Soil hardness and bulk density
decreased from 15.7 mm and 1.381 Mg m” in the control to 12.5 mm and 1.244 Mg m” in NPK+rice straw
compost treatment, respectively, indicating improvement of soil physical conditions such as porosity.
Co-application of straw compost with NPK also result in a better chemical properties than NPK alone as
it increased available phosphate (from 96 to 133 mg kg'l), available silicate (from 81 to 116 mg kg'l), and
cation exchange capacity (from 9.8 to 11.4 cmol. kg'l). Soil organic matter concentration of top soil (0 to
7.5 cm in depth) was higher in NPK+rice straw and NPK+rice straw compost than in control. Fertilizer N
uptake amount was much higherin NPK+rice straw (nitrogen fertilization level; 250 kg ha'l) and NPK+rice
straw compost (nitrogen fertilization levels; 200, 250 kg ha'l) plots compared to the control (nitrogen
fertilization level; 100 kg ha'l) plot. Nitrogen use efficiency was showed significantly high in the NPK+rice
straw compost (nitrogen fertilization levels; 100, 150 kg ha'l) plot compared to the control (nitrogen
fertilization level; 100 kg ha'l) plot. Therefore, it was suggested that application of organic inputs is helpful
in improving soil fertility and physical conditions and thus in N uptake.
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Table 1. Chemical properties of soil used in experimental plot.

Ex. cation
pH OM Av. P,0s Av. SiO; CEC
K Ca Mg
(1:5) g kg' e mg kg’ cmol. kg
6.4 23 100 109 0.12 4.0 2.0 12.0

Table 2. The change on surface soil depth and physical properties in subsurface soil with application of organic matters.

Three phases

Division Surface soil depth Hardness Bulk density Porosity ——
Solid Liquid Gaseous
cm mm Mg m’ %
Control (NPK) 15.5a" 15.7a 1.381a 47.8a 52.2 46.5 13
NPK+Rice straw 16.5a 13.3b 1.345a 49.2a 50.3 48.0 1.2
NPK+Compost 18.5b 12.5b 1.244b 53.0b 47.0 50.7 23

"Numbers followed by the same letter within a column are not significantly different at 5% level of DMRT.
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Fig. 1. Composting impact on SOC distribution by soil
depth.

Table 3. The change on chemical properties in surface soil with application of organic matters.

Division oM Av. P,0s Av. SiO, Ex. K CEC

g kg'l --------------- mg kg'l cmol. kg'] ———————————————
Control (NPK) 23.0a' 96a 8la 0.23a 9.8a
NPK+Rice straw 26.1b 116b 99b 0.28a 10.5a
NPK+Compost 27.3b 133c 116¢c 0.27a 11.4b

"Numbers followed by the same letter within a column are not significantly different at 5% level of DMRT.
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Fig. 2. Composting impact on SOC distribution by particle
fraction.
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AR A AETe PP (A4 AJH|SE 100 kg ha )

o] vt} NPK+HZL (A AlH]S=Z 250 kg ha ')
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Table 4. Change of ammonium nitrogen content in soil during growth season with application of organic matters.

Division' MTS PFS HS RP

-1

mg kg
Control (NPK) 18.1a* 11.3a 9.0a 4.9a
NPK+Rice straw 19.8b 13.6b 13.5b 8.6b
NPK+Compost 20.9b 14.2b 13.9b 10.0c

"MTS: Maximum tillering stage, PFS: Panicle formation stage, HS: Heading stage, RP: Ripening period.

*Numbers followed by the same letter within a column are not significantly different at 5% level of DMRT.
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Table 5. The amount of nitrogen uptake and nitrogen use efficiency in rice plant on nitrogen levels with application of

organic matters.

o Nitrogen Amount of N uptake N use
Division - - - T
levels Rice straw Grain Sum efficiency
kg ha’ kg ha’ %
0 20 32 52 (A) -
100 (C) 38 62 100 (B)c* 48.0 (D)c
Control
150 48 68 116b 42.7b
(NPK)
200 52 70 122b 35.0a
250 55 72 127b 30.0a
0 20 34 54 -
) 100 38 65 101c 46.0b
+
NPKRice 150 44 73 117b 42.0b
straw
200 52 79 131b 38.5a
250 62 86 148a 37.6a
0 20 33 53 -
100 43 63 106¢ 53.0c
+
NPK 150 51 78 129b 50.7¢
Compost
200 65 76 141a 44.0b
250 73 82 155a 40.8b

N use efficiency (%) D=(B-A)/Cx100.

*Numbers followed by the same letter within a column are not significantly different at 5% level of DMRT.
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