SHEIX|(Korean J. Crop Sci.), 53(S): 24~30(2008)

HAMEIPL H M= &
Yuigs - AT - HTE - MM

At ojEo| o|lxl= e
- Manuel Q. Esguerra** - £EjJ** - O A&+’

Effects of Rice Bran Application on Growth, Yield, and Palatability of Rice

Mi Young Kang*, Joo Hee Kim*, Kyu Hong Hue**, Sun Shik Cho**  Manuel Q. Esguerra**, Tae Kwon Son**,
and Sang—Chul Lee**'

*College of Agriculture & Life Science, Kyungpook National University, Daegu 702-701, Korea
**Department of Food Science and Nutrition, Kyungpook National University, Daegu 702-701, Korea

ABSTRACT Effect of rice bran applied alone or in com-
bination with chemical fertilizer on growth and edible quality
of rice was investigated. The experiment consisted of 11
treatments: 3 levels of rice bran (RB) (500, 250 and 100
kg 10a'1), 100 and 50% recommended fertilizer (RF) com-
bined with above-mentioned 3 levels of RB, and 100 and
50% RF only. The rice brans were applied at 10 days before
rice transplanting. Results showed that plant height 30 days
after transplanting was significantly higher at 100% RF treat-
ment than the RB treatments. However, plant height during
heading stage was not significantly different between the
100% RF and the RB treatments. At higher RB treatments,
ripened grain decreased, while panicle number and plant
height increased. In the case of rice yield, 50% RF + RB
treatments exhibited similar or slightly higher yield than
100% RF. These results suggested that the recommended
fertilizer can be reduced by 50% in case of applying RB.
In terms of nutritional quality, protein content on rice grain
increased at higher RB treatment, while amylose content at
50% RF + RB treatments (17.3~17.8%) decreased compared
to that of RF (17.9~18.1%). Results showed significant effects
of RB application on rice growth and quality.

Keywords : amylose, application time, protein, rice bran,
rice growth, rice quality, yield
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Table 1. Physicochemical properties of field soil before the experiment.

Soil tvoe pH E.C. OM. Av.P,0s Si0; C.E.C. Ex. cation (cmol'/kg)
P (1:5) (dS/m) (gkg)  (mgkg)  (mgkg) (ecmolkg) K Ca Mg
Sandy loam 6.3 0.43 27 44 278 10.7 0.21 4.45 1.41
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Table 2. Agronomic characters of rice at tillering and heading stage as affected by different combinations of chemical fertilizer

and rice bran.

Plant height (cm)

Tiller (No. hill™") Chlorophyll (SPAD Value)

Treatments' — - — - — -
Tillering stage Heading stage Tillering stage Heading stage  Tillering stage Heading stage
200% RB 47.4° 102.5%¢ 21.9% 20.8* 36.8" 348"
100% RB 492" 98.8% 23.5% 19.3" 36.4" 33.0
50% RB 49.3% 98.2¢ 21.7° 19.9® 37.7° 34.6"
100% RF+200% RB 52.5% 109.3° 234" 203" 36.8° 35.9°
100% RF+100% RB 52.1% 102.3%¢ 228" 19.3" 37.9° 34.0™
100% RF+50% RB 52.5% 101.0™¢ 23.5% 19.5" 37.5° 343"
50% RF+200% RB 51.1° 107.9® 22.9® 204 37.7° 35.1%
50% RF+100% RB 50.5" 103.0 24.1% 18.4% 38.1° 33.1¢
50% RF+50% RB 52.6% 99.0% 22.5% 18.4® 36.7" 344"
100% RF 53.8° 100.9° 22.5% 203" 36.2° 33.0
50% RF 52.1% 98.6% 24.6° 18.0° 36.8° 31.7

100% RB: Rice bran-250 kg 10a"; RF: Recommended fertilizer-11-5.5-5.7 kg 10a”’ (NPK).
*Means with the same letters are not significantly different at the 0.05 provability level by LSD test.
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Table 3. Plant height, yield and yield components of rice as affected by different combinations of fertilizer and rice bran.

¥ Plant height Panicle length Panicle number 1000 Seed Ripened grains Yield

Treatments el . 1
(cm) (cm) (No. hill™) weight (g) (%) (kg 10a™)

200% RB 94.1% 18.1° 15.3% 22.8° 80.8° 768.8"
100% RB 92.9% 16.7" 14.1°% 22.9° 83.4™ 668.1°
50% RB 89.2° 16.8" 12.8% 22.7° 88.2% 646.0™¢
100% RF+200% RB 102.2° 18.2° 19.6* 22.5™ 82.4" 720.8°
100% RF+100% RB 94.1% 17.5° 16.1 22.6° 86.4™ 708.8°
100% RF+50% RB 92 3%f 16.9® 13.5%% 22.6™ 86.6™ 723.0™
50% RF+200% RB 98.8% 18.4° 17.6" 21.7¢ 84.0" 646.8™¢
50% RF+100% RB 96.5™ 17.8° 14.8° 22.5™ 85.6™ 661.0™¢
50% RF+50% RB 92.7% 16.6™ 14.6° 22.9° 84.9" 672.3%4
100% RF 88.5¢ 14.8° 14.1°% 23.6° 91.2° 614.7

50% RF 88.8% 16.3® 12.2° 21.9% 82.5% 585.3¢

"100% RB: Rice bran-250 kg 10a”'; RF: Recommended fertilizer-11-5.5-5.7 kg 10a™

(NPK).

*Means with the same letters are not significantly different at the 0.05 provability level by LSD test.
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Table 4. Rice grain qualities as affected by different combinations of chemical fertilizer and rice bran.

Physicochemical Characters of rice grain (%)

TreatmentsT
Head Broken Chalky Damaged
200% RB 74.0 4.0* 16.7" 4.9
100% RB 83.4% 1.4 14.1%¢ 1.1°
50% RB 85.0%° 2.6° 10.6% 1.7
100% RF+200% RB 75.9%¢ 1.9° 19.0° 2.9
100% RF+100% RB 78.9%¢ 2.6" 14.5% 3.6™
100% RF+50% RB 83.2%° 3.4 11.3% 1.9%
50% RF+200% RB 71.8¢ 3.6° 17.9® 5.9%
50% RF+100% RB 74.8% 3.0° 14.0°¢ 7.4
50% RF+50% RB 85.3% 4.1° 11.3% 2.5%
100% RF 79.2%¢ 1.3* 15.2% 1.3¢
50% RF 87.9° 2.0° 9.5¢ 0.6°
100% RB: Rice bran-250 kg 10a”'; RF: Recommended fertilizer-11-5.5-5.7 kg 10a”! (NPK).

*Means with the same letters are not significantly different at the 0.05 provability level by LSD test.
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Table 5. Protein, moisture content, amylose content and palatability as affected by different combinations of chemical fertilizer

and rice bran.

Treatments’ Protein (%) Moisture (%) Amylose (%) Palatability
200% RB 8.2° 12.7° 17.3° 69.7°
100% RB 7.6° 12.5° 17.8% 74.0°
50% RB 7.4° 12.7* 17.8% 72.8%
100% RF+200% RB 8.3 12.3* 17.4°% 69.6"
100% RF+100% RB 7.7° 12.6° 17.5"% 71.5%
100% RF+50% RB 7.3 12.4° 17.7°% 75.3°
50% RF+200% RB 8.2 12.8° 17.3° 69.7°
50% RF+100% RB 7.7° 12.4 17.4%% 75.1°
50% RF+50% RB 7.3% 12.5° 17.8"¢ 74.4°
100% RF 6.9° 12.6" 17.9% 53.9¢
50% RF 7.0% 12.8° 18.1° 74.4°

"100% RB: Rice bran-250 kg 10a™;

RF: Recommended fertilizer-11-5.5-5.7 kg 10a” (NPK).

*Means with the same letters are not significantly different at the 0.05 provability level by LSD test.
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