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Effects of Rice Straw Compost Application on Soil Chemical Properties and Soil
Organic Carbon Stock in Paddy Fields

Ji-Eun Byeon', Seong Heon Kim?, Jae Hong Shim? Sang Ho Jeon’, Yun Hae Lee®, and Soon Ik Kwon®'

ABSTRACT The aim of this study was to investigate the effect of application rate of rice straw compost on soil chemical
properties and soil organic carbon stock (SOC stock). The experiments were performed with no fertilizer (NF), inorganic fertilizer
(NPK), NPK + rice straw compost 7.5 ton ha™ (NPKC7.5), NPK + rice straw compost 15 ton ha” (NPKC15), NPK + rice straw
compost 22.5 ton ha™ (NPK(C22.5), and NPK + rice straw compost 30 ton ha™ (NPKC30). The SOC and SOC stock were highest
in the NPKC30 treatment at 22.8 g kg™ and 71.2 Mg C ha™, respectively. Rice production was in the range of 621.2-654.4 kg 10a™
in NPKC22.5 and NPKC30 treatments, which was higher than that in the NPK treatment. However, with increase in compost
application, the exchangeable K and Ca of the soil increased, and the exchangeable K and Ca were higher than the optimum range
in NPKC22.5 and NPKC30 treatments. Excessive application of compost can have negative impacts on the environment,
including nutrient accumulation in the soil and water pollution from nutrient runoff. Therefore, applying the standard amount of
compost according to the agricultural environment would be appropriate, despite the relatively lower rice production and SOC
stock than that observed with the application of 22.5 and 30 ton ha™.
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Qlo] QJ— Ao FAEA R FFE A 5= Sl @Xé%u H s}eh4] é 2 Table 29} At} Ad ko] vE =83t
0

71=59E AMEE A7) Iti(Chang ef al., 1999; Lee et T ol 9= IFE7|et Hyls B AT G o
al., 2013) ofof] & = WA EH| o Aol B4 35t o, R =M= 4% Swoll A 5 AEsklth Fr1dH R
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Table 1. Chemical properties of soil under different treatments.

Treatments” pH Organic I_Illatter AV.PZOj Exchangeabl_cle K
(1:5) (g kg) (mg kg) (cmol. kg™)
NF 6.0 19 40 0.08
NPK 5.6 21 186 0.10
NPKC7.5 5.7 32 139 0.12
NPKC15 6.0 33 129 0.19
NPKC22.5 5.9 34 166 0.21
NPKC30 5.7 35 174 0.28

NF, No fertilizer; NPK, Inorganic fertilizer; NPKC7.5, Inorganic fertilizer + rice straw compost 7.5 ton ha™; NPKC15, Inorganic
fertilizer + rice straw compost 15 ton ha”; NPK(C22.5, Inorganic fertilizer + rice straw compost 22.5 ton ha™; NPKC30, Inorganic
fertilizer + rice straw compost 30 ton ha™.

Table 2. Chemical properties of rice straw compost.

T-N T-C P205 K2O CaO MgO SlOz
%
0.64 7.38 0.20 1.13 0.46 0.20 7.56
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2015; Kim et al., 2001).
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Fig. 1. Grain yield according to application rate of rice straw
compost. NF, No fertilizer; NPK, Inorganic fertilizer;
NPKC?7.5, Inorganic fertilizer + rice straw compost
7.5 ton ha'; NPKC15, Inorganic fertilizer + rice straw
compost 15 ton ha”'; NPKC22.5, Inorganic fertilizer
+ rice straw compost 22.5 ton ha'; NPKC30,
Inorganic fertilizer + rice straw compost 30 ton ha™.
The different letters indicate significance according to
the application rate of rice straw compost in Duncan’s
multiple range test.
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Fig. 2. Nitrogen uptake and nitrogen use efficiency according to the application rate of rice straw compost. NF, No fertilizer;
NPK, Inorganic fertilizer; NPKC7.5, Inorganic fertilizer + rice straw compost 7.5 ton ha'; NPKC15, Inorganic fertilizer
+ rice straw compost 15 ton ha™; NPKC22.5, Inorganic fertilizer + rice straw compost 22.5 ton ha™'; NPKC30, Inorganic
fertilizer + rice straw compost 30 ton ha™'. The different letters indicate significance according to the application rate
of rice straw compost in Duncan’s multiple range test.

Table 3. Change in soil properties according to the application rate of rice straw compost.

Exchangeable cations

¥ H rganic matter Av.P Av. Si
Treatments (113:5) 0 g?g T<g'1)a ) (mg lz?? 15) (mg ig(')'z) K Ca Mg
(cmol. kg™

NF 6.3a" 18d 20d 126¢ 0.14e 4.54d 0.95¢

NPK 5.9d 22¢ 120a 8le 0.11f 4.51d 0.95¢
NPKC7.5 6.2ab 26b 82¢ 110d 0.18d 5.61c 1.19b
NPKC15 6.0cd 29b 76¢ 104d 0.23c¢ 5.65¢ 1.17b
NPK(C22.5 6.1bc 37a 103b 166a 0.35b 6.68a 1.40a
NPKC30 5.8d 39a 110ab 147b 0.46a 6.28b 1.36a
Optimum range 5.5~6.5 20~30 80~120 157< 0.2~0.3 5.0~6.0 1.5~2.0

"NF, No fertilizer; NPK, Inorganic fertilizer; NPKC7.5, Inorganic fertilizer + rice straw compost 7.5 ton ha™'; NPKCI15, Inorganic
fertilizer + rice straw compost 15 ton ha’; NPKC22.5, Inorganic fertilizer + rice straw compost 22.5 ton ha; NPKC30,
Inorganic fertilizer + rice straw compost 30 ton ha™.

“The different letters indicate significance according to the application rate of rice straw compost in Duncan’s multiple range
test.
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Table 4. Differences in soil organic carbon, bulk density, and soil organic carbon stock according to the application rate of

rice straw compost.

Treatments SOC_1 Bulk denjity SOC stocE

(g kg) (Mg m™) (Mg C ha”)
NF 10.3d™ 1.46a 45.1c
NPK 12.7¢ 1.41a 53.7b
NPKC7.5 15.3b 1.26b 57.8b
NPKC15 16.6b 1.08¢ 53.5b
NPKC22.5 21.2a 1.03¢ 65.3a
NPKC30 22.8a 1.04¢ 71.2a

'NF, No fertilizer; NPK, Inorganic fertilizer; NPKC75 Inorganic fertilizer + rice straw compost 7.5 ton ha;

Inorganic fertilizer + rice straw compost 15 ton ha™;

NPKC]S

NPKC22.5, Inorganic fertilizer + rice straw compost 22. 5 ton ha’;

NPKC30, Inorganic fertilizer + rice straw compost 30 ton ha™.
“The different letters indicate significance according to the application rate of rice straw compost in Duncan’s multiple range

test.
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