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Abstract

This study was carried out to investigate the effects of the complex fertilizers containing
polyaspartic acid (PAA) on growth and CH: emission in rice field and optimum application rate
of the fertilizer compared to the standard recommended application rate (control). The PAA-
containing complex fertilizers (PCF) were applied at 55, 65 and 75% levels of standard
recommended application rate (control). The application rate of PAA in the plot of every PCF
treatment was 150g ai/10a. The PCF was applied as a basal dressing without topdressing at
tillering stage. The growth parameters of rice and its nitrogen use efficiency treated with PCF ata
65 to 75% level were not different compared with those of control, and the rice yield was also not
significantly different between PCF at a 65 to 75% level and control during 2 years(2010~2011)
field experiment. And the NH4-N content in soil was not affected by 65% to 75% level of PCF
treatment. Considering overall research results such as rice yield and growth parameters PCF is
not significantly different with the control and the optimum application rate of the PCF as a basal
fertilization was determined to be 65~75% of the standard application rate based on the result in
rice cultivation. Moreover, CHs emission rate was significantly reduced by PCF treatments,
showing 216 kg and 229 kg CHa/ha at 65% and 75% PCF treatment level, respectively, compared
to 266 kg CHa/ha of the control.
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Table 1. Physio-chemical properties of paddy soils before the experiment in 2010, 2011.

S pH OM Av. P,Os Ex.cations(cmol/kg) CEC Av.SiO,
(1:5) | (gkg) | (mg/kg) K Ca Mg Na | (cmolkg) | (mgkg)
2010 6.2 16 65 0.30 54 1.3 0.3 123 108
2011 6.5 19 25 0.30 7.3 1.5 0.5 12.3 178
Mean of Gyeonggi-do 5.7 24 84 0.30 4.7 13 0.3 10.5 118
Table 2. Gas chromatographic analysis conditions for CHs measurement
Detector FID
Packing material Porapack N(80/100)
Column Materials Stainless steel
O.D. x length 1/8”x2m
Carrier gas N2
Flow rate 30mL/min
Column 70°C
Temperature -
Injector 120°C
Retention time 1.68 min
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Table 3. Nitrogen absorption changes of rice plant at different days after transplanting

N T-N content(%) Amount of N absorbed by rice plant(kg/10a)
15 DAT 30 DAT 60 DAT 15 DAT 30 DAT 60 DAT

Control 2.85ab* 1.90a%* 1.42a%* 0.57a* 1.85a* 7.13a%*

NO 2.57c* 1.84a* 1.13a* 0.47a* 1.56a* 4.62a*

N55 2.70bc* 2.28a* 1.37a* 0.50a* 2.11a* 6.51a*

N65 2.85ab* 2.12a* 1.26a* 0.57a* 2.34a* 6.84a*

N75 2.95a* 2.29a%* 1.33a* 0.63a* 2.69a* 6.49a*

* Means with the same letters in a column are not significantly different at the 0.05 probability

Table 4. NH4-N concentration in soil and NOs-N concentration in surface water at different days after transplanting

NH4-N conc.(mg/kg) NO:s-N conc.(mg/L)
Treatments
15 DAT 30 DAT 60 DAT 15 DAT 30 DAT 60 DAT
Control 22.4b* 14.9a* 3.1a* 0.38ab* 0.32a* 0.40a*
NO 19.7¢* 9.7c* 2.8a* 0.25b* 0.22a* 0.05a%*
NS5 21.8b* 9.4c* 2.6a* 0.38ab* 0.15a* 0.15a%*
N65 22.1b* 11.0b* 4.3a* 0.42ab* 0.18a* 0.26a*
N75 25.3a* 11.6b* 3.0a* 0.58a* 0.43a* 0.22a%*

* Means with the same letters in a column are not significantly different at the 0.05 probability



Z2M . 015 - Y - UERRl - 2T - MR - 2G4 - BHlEf / PAA(Polyaspartic Acid)

3t
=}

2 2aHla7t b 42 9

b Tt =012 mEr LAof 0JRf= A o

709

Table 5. Plant height and tiller number per hill according to different fertilizing level at different days after transplant(DAT)

Plant height(cm) Tiller number per hill
Treatment

30 DAT 60 DAT 30 DAT 60 DAT

Control 40.4a%* 81.8a* 25.7a* 22.5ab*
NO 37.0c* 76.1b* 19.5b* 17.8¢c*
NS5 38.0bc* 79.0b* 21.9b* 19.9bc*

N65 39.6ab* 81.9a* 26.9a%* 23.3a*
N75 40.2a* 80.8a* 25.8a* 22.3ab*

* Means with the same letters in a column are not significantly different at the 0.05 probability

Table 6. Total methane emission during cultivation in paddy field affected by application level of PAA contained fertilizer

Treatment Control NO N55 N65 N75
kg CHs/ha 266 181 228 216 229
Index 100 68 86 81 86
Table 7. Yield components and yield of rice changes affected by different treatment
Treatment Panicle ngmber 1009 grain No. of g.rain per | Ripened grain Milled rice Indejx of milled
per hill weight(g) panicle rate(%) yield(kg/10a) rice yield
Control 17.3 215 68.0 923 440 100
NO 14.0 219 612 92.7 330 75
Ns5 15.7 21.7 65.7 93.1 403 91
N65 17.3 213 69.8 93.9 425 97
N75 17.3 21.7 67.9 92.0 458 104
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Table 8. Quality of rice changes affected by different treatment

Treatment Protein content(%) Perfect rice ratio(%) TOYO value
Control 6.5 97.4a* 79.2
NO 6.3 90.8b* 78.5
N55 6.4 93.9ab* 78.1
N65 6.4 92.2ab* 79.7
N75 6.4 96.1a* 79.1

* Means with the same letters in a column are not significantly different at the 0.05 probability

Table 9. Yield components and quality of rice in Gimpo and Anseong

- Panicle number per hill Milled rice yield and quality of rice
reatment
30 DAT 60 DAT Milled rice yield(kg/10a) Protein content(%) | Perfect rice ratio(%)
. control 174 244 482 6.1 96.7
Gimpo
N75 169 259 491 6.0 98.0
control 162 255 511 7.0 982
Anseong
N75 16.8 24.1 494 7.0 97.3
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