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Effects of Mixed Organic Fertilizer Application with Rice Cultivation on Yield
and Nitrogen Use Efficiency in Paddy Field

Kwang-Rae Cho, Tae-Jin Won, Chang-Sung Kang, Jae-Wook Lim, and Kyeong-Yeol Park

Gyeonggi-do Agricultural Research and Extension Services, Hwasong, 445-972, Korea

This study was carried out to investigate optimum application rate with mixed organic fertilizer for
chemical fertilizer alternative where the paddy rice (Chucheong) was cultivated in clay loam of paddy field.
The mixed organic fertilizer were applied at 0, 50, 100 and 150% levels of recommended nitrogen by soil
testing plot compared with plot of chemical fertilizer (nitrogen, phosphate and potash), respectively. The
ammonium nitrogen content in paddy soil and surface water of mixed organic fertilizer 100% plot were
higher than chemical fertilizer plot. The absorbed amount of nitrogen and nitrogen use efficiency by rice
plant in mixed organic fertilizer 100% plot were higher than chemical fertilizer plot. The number of tillers
on rice at 30 days and 60 days after transplanting mixed organic fertilizer 100% plot were many more than
chemical fertilizer plot. The milled rice yield of mixed organic fertilizer 100% plot was increased by 4%
than chemical fertilizer plot. The optimum application rate of mixed organic fertilizer was as follows ;
OARmor(Mg ha™) = [(NARst + NCwmor/1,000 X 0.93)/1,000]

(OARwior : Optimum application rate of mixed organic fertilizer, NARst : Nitrogen application rate(kg ha™) by
soil testing, NCwior : Nitrogen content(g kg") of mixed organic fertilizer, and 0.93 : 124.3 kg ha'/133.0 kg ha™,

respectively).

Key words : Mixed organic fertilizer, Absorbed amount of nitrogen, Nitrogen use efficiency, Rice yield
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Table 1. Physico-chemical properties of paddy soil used in the experiment.

pH oM Av. Ex. Cation Av. Soil

(1:5) P20s K Ca Mg SiO2 texture

gkg’ mgkg' 0 s 1) —— mg kg

64 26 58 0.26 85 2.1 159 Clay loam
Table 2. Chemical properties of mixed organic fertilizer used in the experiment.

TN P20s K20 OM OM/N Water content

gke' gke'

45.6 234 14.3 752 16.5 165

Table 3. Application amount of chemical fertilizer and mixed organic fertilizer.
Chemical fertilizer Mixed organic Total Input

Treatments .

K P20s K0 fertilizer K P20s K0
kg ha' Mg ha' kg ha'

Control 133 42 73 0 133.0 42 73

MOF' 0% 0 0 0 0 0 0 0

MOF 50% 0 0 0 1.46 66.5 34 21

MOF 100% 0 0 0 292 133.0 68 42

MOF 150% 0 0 0 4.38 199.5 102 63

" MOF : mixed organic fertilizer
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Fig 1. Temporal changes of ammonium-nitrogen content in
soil by application mixed organic fertilizer.
" DAT : days after transplanting MOF : mixed organic fertilizer
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Fig 2. Temporal changes of ammonium-nitrogen content in
surface water by application mixed organic fertilizer.

" DAT : days after transplanting MOF : mixed organic fertilizer
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Table 4. The change of chemical properties in soil by application mixed organic fertilizer.

o A%

2,

N

HN #3322 3
JU] 5 100% A&

=

)% 862 kg ha'ell H]

T pH oM Av. Ex. Cation Av.
tments
reatments (1:5) P:0s K Ca Mg S0
gkg' mg kg cmol: kg mgkg”

Control 6.2 26 56 0.31 7.8 1.8 82
MOF' 0% 59 25 47 0.18 7.3 1.6 73
MOF 50% 6.2 26 54 0.20 7.5 1.7 81
MOF 100% 6.2 26 58 022 74 1.7 75
MOF 150% 6.2 26 61 0.24 7.6 1.7 79
' MOF : mixed organic fertilizer

Table 5. Temporal changes of nitrogen uptake amount by application of mixed organic fertilizer.

Ripening period
Treatments 30 DAT 60 DAT - -
Rice straw Grain Total
kg ha'

Control 32.5 81.2 359 50.3 86.2
MOF' 0% 6.7 43.8 183 30.1 484
MOF 50% 25.0 63.8 25.0 404 654
MOF 100% 339 82.5 49.0 54.6 103.6
MOF 150% 42.0 98.5 58.9 573 116.2
' MOF : mixed organic fertilizer

Table 6. Temporal changes of nitrogen use efficiency by application mixed organic fertilizer.

Ripening period
Treatments 30 DAT 60 DAT - -
Rice straw Grain Total
kg ha'

Control 194 28.1 132 152 284
MOF' 50% 275 30.1 10.1 155 25.6
MOF 100% 20.5 29.1 23.1 184 415
MOF 150% 17.7 274 204 13.6 34.0

' MOF : mixed organic fertilizer
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Table 7. Effects of mixed organic fertilizer on growth parameters of paddy rice.

Plant height Number of tiller
Treatments
30 DAT 60 DAT 30 DAT 60 DAT
cm
Control 33.0 70.6 220 222
MOF' 0% 28.1 614 11.1 150
MOF 50% 309 72.1 21.2 21.8
MOF 100% 322 782 24.7 23.0
MOF 150% 323 86.4 26.0 28.1
" MOF : mixed organic fertilizer
Table 8. Quality factors of brown rice as affected by application of mixed organic fertilizer.
Treatments Protein Amylose Taste value Perfect kernel
% %
Control 64 14.3 79.5 81.5
MOF' 0% 6.2 137 78.8 79.5
MOF 50% 6.3 139 71.8 76.6
MOF 100% 6.7 144 76.7 74.3
MOF 150% 6.9 14.6 75.6 67.0

" MOF : mixed organic fertilizer
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Fig. 3. Relationships between protein content in brown rice
and N content of mixed organic fertilizer.
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Fig. 5. Relationships between taste value in milled rice and N
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Fig. 4. Relationships between amylose content in brown rice
and N content of mixed organic fertilizer.
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Fig. 6. Relationships between perfect kernel ratio in rice grain
and N content of mixed organic fertilizer.

Table 9. Correlation coefficient of brown rice quality factors in plot of mixed organic fertilizer.

Factors Amylose Taste value Perfect kernel
Protein =0.9961" r=-0.9802" r=-0.9339"
Amylose - r=-0.9843" 1=-0.9204"
Taste value - - 1=0.9653"
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Table 10. Yield and yield components by application mixed organic fertilizer.

No. of No. of 1000 grain Ripened Milled
Treatments . . . . -

panicle spikelets weight grain rate rice yield

g % kg ha'

Control 185 67.8 217 86.6 4,892
MOF' 0% 139 55.0 212 88.2 3,047
MOF 50% 174 67.8 21.6 872 4,114
MOF 100% 212 672 21.0 85.6 5,078
MOF 150% 24.8 63.2 20.6 84.9 5,127
LSD(5%) 230
CV(%) 23

' MOF : mixed organic fertilizer
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Table 11. Correlation coefficient of milled rice yield and its components.

Factors Ear number Ear grain number 1000 grains Ripening rate
milled rice yield 1=-0.9807" =-0.9287" =0.6392" =-0.9925"
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Fig. 7. Relationships between milled rice yield and N content in
mixed organic fertilizer.
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