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Effect of Nitrogen Fertilization on Quality Characteristics of Rice Grain
and Aroma-active Compounds of Cooked Rice
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ABSTRACT : This experiment was conducted in 2001 to
investigate the effect of four nitrogen levels (0, 5.5, 11, 16.5
kg/10a) on the yield and quality of rice especially with
respect to eating quality. One early-maturing variety
(Daejinbyeo) and two mid-late-maturing varieties (Ilpum-
byeo and Chucheongbyeo) were used in this experiment.
Rice yields of all varieties were increased by the higher
rate of nitrogen application, mainly due to a larger num-
ber of panicles per m?, Head rice ratio was reduced signif-
icantly with an increased rate of nitrogen, while immature
rice ratio was increased significantly. Increasing the nitro-
gen application rate, a considerable increase of protein
content was found in all tested rice varieties. Palatability
value of Daejinbyeo and Ilpumbyeo measured by rice
taster was not affected by nitrogen application rate rang-
ing from 0 to 11 kg/10a, but it was decreased significantly
at the rate of 16.5 kg/10a. In contrast, the palatability
value of Chucheongbyeo was decreased significantly by
increasing nitrogen application at the whole application
rate. A positive correlation was found between nitrogen
application rate and protein content (r=0.88**~0.96**),
but head rice (r=-0.84**~-0.91**) and palatability value
(r=-0.72**~0.85**) showed a negative correlation with
the nitrogen application rate. Regardless of the fact that
eleven aroma-active volatile compounds were detected in
cooked rice of Chucheongbyeo, it was concluded that the
aroma-active volatile compounds of cooked rice was not
affected by the different nitrogen application rate. The
results of this study showed that the standard nitrogen fer-
tilization rate of 11 kg/10a could be appropriate consider-
ing both rice yield and palatability.
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Table 1. Yield and yield components of rice varieties as influenced by different levels of nitrogen fertilization in paddy field. Rice yield was
investigated at 45 days after heading.

Varieties Nitrogen Heading .No. of , No. of spilfelets IOQO grain Graip filling Yi.eld of milled
levels date panicles per m per panicle weight (g) ratio (%) rice (kg/10a)
0 Aug.2 336¢ 75b 24.6a 93.2a 349d
0.5 Aug. 4 352¢ 83a 23.5b 92.7a 376c
.. 1 Aug.5 387b 86a 23.2bc 92.0a 482b
Daejinbyeo
1.5 Aug. 7 424a 89a 23.1c 88.7a 530a
F-value - 19.6%* 27.6%* T4.77%% 2.5™ 32.4%%
LSD.gs - 30.7 39 03 - 16.5
0 Aug. 18 312d 104a 22.4a 95.2a 522d
0.5 Aug. 18 384c 104a 21.7¢c 94.2a 536¢
Tipumbyeo 1 Aug. 19 432b 107a 21.9¢c 94.3a 5496
1.5 Aug. 19 470a 100a 22.1b 95.5a 565a
F-value - 85.0%* 4.3~ 16.8** 0.4 29.2%*
LSD.gs - 25.6 - 0.2 - 11.8
0 Aug. 20 425¢ 68a 20.8a 96.0a 453b
0.5 Aug. 19 445c¢ 70a 20.9a 96.6a 478b
Chucheong- 1 Aug. 20 500b 74a 20.8a 95.1a 518a
byeo 1.5 Aug. 20 572a 73a 20.8a 95.7a 535a
F-value - 19.8%* 2.3 0.7 0.9~ 20.0%*
LSD.gs - 511 - - - 289

* k% o Significant at 5% and 1% level, respectively.
Means followed by a common letter in a column are not significantly different at the 5% level by DMRT.

Table 2. Grain appearance of brown rice as affected by different levels of nitrogen fertilization.

Varieties Nitrogen levels Head rice(%) Immature rice(%) Dead rice(%) Imperfect rice(%)
0 85.0a 2.8b 0.0a 12.2b
0.5 84.0a 3.3b 0.0a 12.7b
Daejinbyeo 1 81.8a 3.6ab 0.0a 14.6b
1.5 75.7b 4.9a 0.0a 19.3a
F-value 20.2%% 6.0* - 12.1%*
LSD.gs 322 1.3 - 32
0 87.2a 6.3¢c 0.6a 59¢
0.5 84.8b 7.9b 0.4a 6.8b
1 84.5b 7.5b 0.3a 7.6a
Ilpumbyeo .
1.5 82.8¢c 9.3a 04a 7.5a
F-value 41.6%* 32.3%* 2.1 22.2m
LSD.o5 1.0 0.7 - 0.6
0 94.8a 1.4b 0.1a 37a
0.5 93.7ab 1.9ab 0.2a 4.1a
Chucheongbyeo 1 91.7bc 24a 0.3a 5.6a
1.5 91.2¢ 2.6a 0.4a 5.8a
F-value 5.8% 6.2" 4.5m 4.8™
LSD.os 2.4 0.8 — —

* %% ¢ Significant at 5% and 1% level, respectively.
Means followed by a common letter in a column are not significantly different at the 5% level by DMRT.
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Table 3. Protein and amylose content of brown rice, and
palatability value of milled rice in different levels of
nitrogen fertilization.

Varieties Nitrogen Protein Amylose Palatapility value
levels conten t(%) content (%) by rice taster
0 7.9¢ 18.7b 64.3a
0.5 8.5b 18.8ab 64.0a
Daejinbyeo 8.8a 18.8ab 62.7a
1.5 8.8a 18.9a 57.7b
F-value 114.8** 25.0%% 2]1.9%%
LSD.g5 0.1 0.1 2.3
0 7.2b 19.2b 86.3a
0.5 7.6a 19.2b 84.3a
1 7.7a 19.3ab 84.0a
llpumbyeo
1.5 7.8a 19.4a 80.7b
F-value 17.4%* 11.8%* 11.3%%
LSD.g5 0.2 0.1 24
0 7.5¢ 19.1b 80.3a
0.5 7.7bc 19.3a 79.0ab
Chucheong- 1 7.9b 19.3a 76.3bc
byeo 1.5 8.2a 19.2ab 75.7c
F-value 27.7%* 28.0** 6.3*%
LSD.gs 02 0.1 3.0

* *% . Significant at 5% and 1% level, respectively.
Means followed by a common letter in a column are not
significantly different at the 5% level by DMRT.
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Fig. 1. Relationship between protein content of 3 varieties of
brown rice and palatability value of milled rice by rice
taster.
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Table 4. Correlation coefficients between rice yield and factors related to grain quality.

Varieties factors Rice Palatapility Protein Amylose Head_ rice
Yield value by rice taster content content ratio
Daejinbyeo Nitrogen levels 0.97** -0.84%* 0.88%* 0.83%* -0.84%*
Rice yield -0.84** 0.84%* 0.71%* -0.82%*
Palatability value -0.57* -0.71%% 0.83**
Protein content 0.80** -0.56
Amylose content -0.65*
Ilpumbyeo Nitrogen levels 0.95%%* -0.85%* 0.89%* 0.77%* -0.91%*
Rice yield -0.82%* 0.81** 0.77** -0.88%*
Palatability value -0.81%* -0.59%* 0.82°%*
Protein content 0.58* -0.82
Amylose content -0.56
Chucheongbyeo  Nitrogen levels 0.93%* -0.72%* 0.96** 0.40 -0.84**
Rice yield -0.63* 0.88** 041 -0.67*
Palatability value -0.72%* -0.33 0.69*
Protein content 0.30 -0.83%*
Amylose content -0.28

* %%+ Significant at 5% and 1% level, respectively.
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