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Effects of Pig Compost and Liquid Manure on Yield, Nutrients Uptake of
Rice Plant and Physicochemical Properties of Soil

Sang-Bok Lee*, Kwang-Min Cho, Nam-Hyun Baik, Chang-Hyu Yang,
Je-Hyuck Jung, Kee-Jong Kim, and Gyung-Bo Lee

Rice and Winter Cereal Crop, NICS, RDA, lksan 570-080, Korea

In order to develop the application method of compost manure (CM) and liquid manure (LM) for
rice cultivation, experiments were conducted at silty loam paddy field in Gochang, Jeonbuk, a LM
applied rate as N%; non-application, chemical fertilizer (CF) 100%, CM 50%+tLM 50%, CM
30%+CF 70% and CM 30%+LM 70% as basal and additional fertilizer. NH,'-N content in paddy
soil was higher with CF 100% application than the split application of compost and liquid pig
manure fertilizer during the eady stage of rice growth. However, there was no significant
difference in the later part of rice growth. Amount of NOs;-N in leachate was decreased in CM
30%+LM 70% and CM 30%+CF 70% split applications compared to CF 100% Amounts of OM
and Avail P,Os, Exch. cations in soil of experiment after were highest with the split application
of CM 50%+LM 50% and CM 30%+LM 70% Amount of nutrient uptake of plants were no
significant difference between the split application plots of CM and LM, but nitrogen utilization
rate was 66% in average CM 50%+LM 50% and CM 30%+LM 70% to compared CF 100%.
The rice yield of CM 50%+LM 50% was lower (90%) comparing that of CF 100% (557 kg 10a'1).
But the yield in CM 30%+CF 70% and CM 30%+LM 70% reached 96% in average, which did
not show significant difference with that of CF 100% Accordingly, LM 70% or CF 70% split
application after CM 30% application was helpful in enhancing the physicochemical property of
soil as well as reducing CF. It could be evaluated that this application in segmentation was better
in productivity improvement and soil pollution reduction than the esinultaneous application of LM
100% in terms of split application in times of requirement for plants.
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Table 1. Nutrient composition in the pig compost and liquid manure used for field experiment.

pH OM T-N P,0s K,O CaO MgO Na,O

%
Liquid manure 8.4 0.65 0.16 0.03 0.15 0.06 0.03 0.05
Composting manure 7.7 29.44 1.17 1.67 0.59 0.72 0.43 0.21

Table 2. Amendments of pig compost and liquid manure, and chemical fertilizer for rice cultivation in field experiment.

Treatments Basal Tillering Panicle
Non-application - - -

CF 100% CF 50% CF 20% CF 30%
CM 50%+LM 50%" CM 50% LM 20% LM 30%
CM 30%§+LM 70% CM 30%+LM 20% LM 20% LM 30%
CM 30%+CF 70% CM 30%+CF 20% CF 20% CF 30%

"CF 100% : chemical fertilizer N 9 kg 102", *LM 100% :
compost manure.

equivalent amounts of N 9 kg 10a” as liquid pig manure, YCM :
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Fig. 1. Changes of NH, -N concentration in soil during rice
cultivation under different applications of pig compost and
liquid manure. " CF 100%: chemical fertilizer N 9 kg 10a”,
LM 100%: equivalent amounts of N 9 kg 10a” as liquid pig
manure, ¥ CM : compost manure.
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Fig. 2. Change of NOs-N concentration in leached solution
during rice cultivation under different applications of pig
compost and liquid manure. " CF 100% : chemical fertilizer
N 9 kg 10a’, ¥ LM 100% : equivalent amounts of N 9 kg
10a” as liquid pig manure, SeMm: compost manure.
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kg 10a”' 02, 3}sH]E 100%12] oF 2vjA = Al85}917] o}, 2AFE AEZE Ca07} 10,7~19.7 kg 1022 713 o]
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Table 3. Chemical properties of soil in field experiment before and after.
Exch. Cations
Treatments pH EC OM T-N  Avail. P,Os
Ca Mg Na
(1:5) dS m’" g kg'1 g kg"1 mg kg'1 ----------------- cmol, kg'1 -----------------
Before treatment 6.0a" 0.32b 21.3a 2.3ab 132¢ 0.30a 3.82b 1.11ab 0.15ab
Experiment after
Non-application 6.0a 0.23¢ 17.5¢ 2.2b 111d 0.24b 3.11c 0.81b 0.13b
CF 100% 6.1a 0.34ab 18.2b 2.4a 133¢ 0.30a 3.61bc 1.10ab 0.14b
CM 50%+LM 50%" 6.2a 0.40a 21.5a 2.5a 158a 0.32a 4.81a 1.10ab 0.18a
CM' 30%+LM 70% 6.2a 0.39a 21.1a 2.4a 146ab 0.30a 4.05ab 1.14a 0.16ab
CM 30%+CF 70% 6.1a 0.36ab 21.1a 2.4a 141ab 0.31a 4.01ab 1.11ab 0.15ab
"CF 100% : chemical fertilizer N 9 kg 10a”, fLM 100% equivalent amounts of N 9 kg 102" as liquid pig manure, ‘cMm
compost manure, ' Values within the same column with same letters are not significantly at P < 0.05.
Table 4. Physical propetties of soil in field experiment before and after.
Treatments Hardness Bulk density Moisture ratio Solid phase Porosity
mm Mg m” % % %
Before treatment 15.8b' 1.18b 45.6bc 40.8ab 59.2b
Experiment after
Non-application 16.8a 1.21a 42.6¢ 41.9a 58.1c
CF 100%" 16.2ab 1.20a 48.8a 41.4a 58.6¢
CM 50%+LM 50%" 14.6¢ 1.13¢ 46.2b 39.0c 61.0a
CM' 30%+LM 70% 15.0bc 1.17b 45.0bc 40.2b 59.8b
CM 30%+CF 70% 15.4b 1.18b 48.5a 40.7ab 59.3b
chemical fertilizer N 9 kg 10a”, FLM 100% : equivalent amounts of N 9 kg 10a” as liquid pig manure, eV
compost manure, "Values within the same column with same letters are not significantly at P < 0.05.



776 olAFE - 2Rl - W PR A - U1 ol

Table 5. Amount of nutrients uptake in rice plant at heading stage under different applications of pig compost and liquid manure.

Treatments N P,0s KO CaO MgO Na,O
kg 10a”

Non-application 9.6¢" 4.1c 1.6b 10.7¢ 0.8b 0.3b

CF 100%' 14.1a 6.7a 2.5a 19.7a 1.5a 0.5a

CM 50%+LM 50%° 12.9b 6.4ab 2.3a 15.5b 1.2ab 0.6a

CM® 30%+LM 70% 13.5ab 6.3ab 2.2a 16.2ab 1.4a 0.6a

CM 30%+CF 70% 13.6ab 6.4ab 2.2a 16.3ab 1.5a 0.5a

"CF 100% : chemical fertilizer N 9 kg 10a”, *LM 100% : equivalent amounts of N 9 kg 10a” as liquid pig manure, ' CM
: compost manure, " Values within the same column with same letters are not significantly at P< 0.05.

Table 6. Nitrogen use efficiency at panicle formation and harvesting stage under different applications of pig compost and liquid
manure.

Treatments
Growh stage n T 5
CF 100% CM 50%+LM 50% CM’ 30%+LM 70% CM 30%+CF 70%
%
Panicle formation 50.7a] 25.3¢ 31.7bc 41.2b
harvesting 53.3a 36.7¢ 43.3bc 48.9b

"CF 100% : chemical fertilizer N 9 kg 10a”, LM 100% : equivalent amounts of N 9kg 10a” as liquid pig manure, YcM -
compost manure, I Values within the same column with same letters are not significantly at P < 0.05.

Table 7. Yield characteristics after under different applications of pig compost and liquid manure.

No. of tiller Ripened 1000 grains Yield Yield
Treatments 2 . . . . .
per m grain weight polished rice index
x1000 % g kg 10a"
Non-application 21.1¢" 96.8a 21.7b 424c 76
CF 100%" 39.1a 94.7b 22.1a 557a 100
CM 50%+LM 50%" 34.6b 94.0b 21.9ab 504b 90
CM 30%+LM 70% 36.9ab 95.1b 21.9ab 530ab 95
CM 30%+CF 70% 37.0ab 94.7b 21.9ab 548a 98

"CF 100% : chemical fertilizer N 9 kg 10a”, *LM 100% : equivalent amounts of N 9kg 10a” as liquid pig manure, YcM -
compost manure, "Values within the same column with same letters are not significantly at P< 0.05.
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