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Evaluation of Replacement Ratio of Organic Fertilizers for Basal
Application of Nitrogen Fertilizer in Pot Cultivation of Rice
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ABSTRACT: The objective of this study was investigated the effect of organic fertilizer(OF) application on the grain
yield, protein content, and soil chemical properties in rice cultivation to evaluate the replacement ratio of OF based on
basal fertilization of inorganic(nitrogen) fertilizer, In case of soil 1 with optimum range of organic matter for rice growth,
the grain yield of rice in 70% and 100% treatments of OF were higher than the other treatments. In soil 2 with higher
than the optimum range of soil organic matter, the grain yield of rice of NPK, 30%, 70%, 100%, and 300% treatments
of OF showed no significant difference. When the protein criteria of rice quality was below 7%, the treatment of 30%,
70%, and 100% using OF in soil 1 were satisfied with protein criteria of rice. In case of soil 1, ammonium nitrogen
content, electrical conductivity, and the organic matter in 30%, 70%, 100%, 300% treatments of OF showed similar tendency
to NPK treatment. These results suggested that the substitution ratio of OF 70~100% could be appropriate to increase

the yield and commercial quality for rice.

Keywords: Mixed organic fertilizer, Mixed oil cake, Organic compound, Nitrogen use efficiency, Replacement ratio of organic
fertilizer.
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Table 1. Chemical Properties of Soils Under Study
: pH oM Avail. Py0Os Ca K Mg Avail. SiO;
Soil : i 3 3 3
(1:5H20) g kg mg kg cmol, kg mg kg
Soil 1 6.5 22 172 9.6 0.5 1.7 180
Soil 2 54 32 122 7.8 0.5 1.7 172
Optimum range for rice cultivation ~ 5.5~6.5 20~30 80~120 5.0~6.0  020~030 1.5~2.0 over 157
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Table 2. Application Rate of Organic Fertilizer and Inorganic Fertilizer by Treatments

Basal dressing 1st dressing ‘ 2st top dressing

Treatment Nitrgoen of Inorganic fertilizer Inorganic fertilizer
organic fertilizer N P,0s K,0 N ‘ N K,0

------------------------- 1S [ R ——
PK 0 0 45 4.0 0 2.0 1.7
NPK 0 4.5 45 4.0 2.0 2.0 1.7
MO30%+N70 1.4 32 3.8 3.7 2.0 2.0 1.7
MO70%+N30 32 14 2.9 32 2.0 2.0 1.7
MO100 4.5 0 2.3 29 2.0 2.0 1.7
MO300 13.5 0 0 0.6 0 0 0
MO600 27.0 0 0 0 0 0 0
MC30%+N70 1.4 32 3.8 3.7 2.0 2.0 1.7
MC70%+N30 32 1.4 29 32 2.0 2.0 1.7
MC100 4.5 0 2.3 2.9 2.0 2.0 1.7
MC300 13.5 0 0 0.6

MC600 27.0 0 0 0 0 0 0
0OC30%+N70 1.4 32 3.8 3.6 2.0 2.0 1.7
OC70%+N30 32 1.4 2.8 32 2.0 2.0 1.7
0C100 4.5 0 2.1 2.8 2.0 2.0 1.7
0C300 13.5 0 0.0 0.4 0 0 0
0C600 27.0 0 0.0 0.0 0 0 0

MO: mixed organic fertilizer, MC: mixed oil cake, OC: organic compound
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Fig. 1. Comparison of rice grain yield according to replacement ratio of mixed organic fertilizer(n=1), mixed

oil cake(n=1), and organic compound(n=1) based on basal amount of inorganic(nitrogen) fertilizer in two soils
with different organic matter content. () mean relative grain yield of other treatments to NPK treatment. "Numbers
with same letter are not significantly different(Duncan’s multiple test, p < 0.05).
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Table 3. Nitrogen and Protein Content for Rice Grain by Substitution Ratio of Mixed Organic Fertilizer(n=1), Mixed Oil
Cake(n=1), and Organic Compound(n=1) Based on Basal Application of Inorganic(Nitrogen) Fertilizer in Two Soil with
Different Organic Matter Content

Soil type Treatment T-N Protein
%
PK 0.7d" 4.6d
NPK 1.0c 6.0c
MO30+N70 0.9¢ 5.5¢
MO70+N30 1.0c 6.4c
MO100 1.0c 6.1c
MO300 1.4b 8.7b
MO600 1.6a 10.1a
PK 0.7d 4.6d
NPK 1.0cd 6.0cd
MC30+N70 1.0cd 6.2cd
Soil 1 MC70+N30 1.0cd 6.0cd
MC100 1.0c 6.3¢c
MC300 1.3b 8.1b
MC600 1.7a 10.4a
PK 0.7d 4.6d
NPK 1.0cd 6.0cd
OC30+N70 1.0bed 6.3bcd
OC70+N30 1.0cd 6.2cd
0OC100 1.2bc 7.4bc
0C300 1.3b 8.0b
0C600 1.6a 9.8a
PK 1.0cd 6.0cd
NPK 1.0d 6.3d
MO30+N70 1.2¢ 7.5¢
MO70+N30 1.2¢ 7.7d
MO100 1.2¢ 7.3d
MO300 1.4b 9.0g
MO600 1.7a 10.5a
PK 1.0cd 6.0cd
NPK 1.0d 6.3d
MC30+N70 1.3ab 8.2ab
Soil 2 MC70+N30 1.2bc 7.4bc
MC100 1.2¢ 7.8¢
MC300 1.3bc 8.0bc
MC600 1.5a 9.3a
PK 1.0cd 6.0cd
NPK 1.0d 6.3d
OC30+N70 1.2bc 7.6bc
OC70+N30 1.3bc 8.2bc
0OC100 1.2bc 7.4bc
0C300 1.3b 8.4b
0C600 1.6a 10.1a

"Numbers with the same letter within a column are not significantly differed(Duncan’s multiple test, p < 0.05).
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Table 4. Chemical Properties of Soils at the Harvest Stage of Rice by Replacement Ratio of Mixed Organic Fertilizer(n=1),
Mixed Oil Cake(n=1), and Organic Compound(n=1) Based on Basal Dressing Amount of Inorganic(Nitrogen) Fertilizer

in Two Soil with Different Organic Matter Concentration

Soil Treatment oM NH4-N Electrical conductivity(EC)
g kg'I mg kg'] dS m"
PK 195" 14b 0.6%
NPK 20ab 15b 0.69a
MO30+N70 20ab 14b 0.55b
MO70+N30 22a 15b 0.56b
MO100 19b 14b 0.53b
MO300 22a 16b 0.56b
MO600 22a 37a 0.69a
NPK 20a 15a 0.69a
MC30+N70 2la 13a 0.55b
Soil 1 MC70+N30 22a 14a 0.60b
MC100 22a 15a 0.61b
MC300 2la 15a 0.51b
MC600 2la 27b 0.70a
NPK 20a 15a 0.69ab
OC30+N70 2la 16a 0.60bc
OC70+N30 20a 14a 0.50c
0OC100 2la 15a 0.68ab
0OC300 22a 15a 0.63ab
0C600 2la 15a 0.73a
PK 3la 17b 0.72b
NPK 30a 17b 0.76b
MO30+N70 30a 14b 0.68b
MO70+N30 30a 18b 0.75b
MO100 3la 15b 0.72b
MO300 30a 15b 0.72b
MO600 32a 45a 091a
NPK 30a 17b 0.76ab
MC30+N70 30a 20b 0.78ab
Soil 2 MC70+N30 3la 17b 0.67ab
MC100 29a 18b 0.68ab
MC300 30a 16b 0.63b
MC600 30a 44a 0.86a
NPK 30a 17b 0.76a
OC30+N70 29a 17b 0.63b
OC70+N30 29a 17b 0.35¢
0OC100 29a 18b 0.36¢
0OC300 28a 17b 0.33c
0C600 29a 30a 0.34c

"Numbers with the same letter within a column are not significantly differed(Duncan’s multiple test, p < 0.05).
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Table 5. Nitrogen use Efficiency of Rice by Substitution
Ratio of Mixed Organic Fertilizer(n=1), Mixed Oil Cakes(n=1),
and Organic Compound(n=1) Based on Basal Application Of
Inorganic (Nitrogen) Fertilizer in Two Soils with Different

Organic Matter Concentration

Soil Treatment Nitrogen use efficiency
%
NPK 39
MO30+N70 47
MO70+N30 71
MO100 94
MO300 165
MO600 233
MC30+N70 44
Soil 1 MC70+N30 71
MC100 68
MC300 139
MC600 196
OC30+N70 105
OC70+N30 81
0OC100 104
0OC300 153
0C600 255
NPK 12
MO30+N70 29
MO70+N30 38
MO100 53
MO300 79
MO600 88
MC30+N70 28
Soil 2 MC70+N30 34
MC100 42
MC300 55
MC600 81
OC30+N70 20
OC70+N30 31
0OC100 28
0C300 54
0C600 80
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