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Effects of Different Nitrogen Levels and Planting Densities on the Quality and Quantity
of ‘Nunkeunheugchal Rice
Hyun Kyung Bae"', Seong Hwan Oh? Jong Ho Seo', Jung Dong Hwang', Sang Yeol Kim', and Myung Kyu Oh'

ABSTRACT ‘Nunkeunheugchal’ is a waxy black rice variety that has a large embryo. The quality of black rice depends on the
anthocyanin content of the rice seed coat, which is mainly determined by cultivation environment. Factors that affect the
anthocyanin content include nitrogen level, planting density, transplanting date and harvesting date. This study was carried out to
investigate the optimum black rice cultivation conditions by examining the effects of different nitrogen levels and planting
densities. An initial study was conducted to determine the optimum nitrogen level in which four levels of nitrogen were applied
to the field (0, 4, 8 and 12 kg/10a). As the nitrogen contents were increased up to 8 kg/10a, there was a concomitant increase in rice
yields. However, nitrogen levels greater than 8 kg/10a, the yield was maintained at the same level. Correlation analysis indicated
that the optimum nitrogen level for maximum yield was 9.6 kg/10a. In addition, anthocyanin levels showed a trend similar to that
ofyield, with correlation analysis indicating that the optimum nitrogen level for maximum anthocyanin content is 10.6 kg/10a.0On
the basis of these results, a second study was conducted to determine the optimum combination of planting density and nitrogen
level. The planting densities investigated were 30 x 12, 30 x 14, 30 x 16cm and nitrogen levels were 7, 9 and 12 kg/10a. A high
planting density (30 x 12cm) was shown to produce higher numbers of tillers and yield. As calculated in the first study, a nitrogen
level of 9 kg/10a shown to produce the highest anthocyanin content and yield. Collectively, the results of this study indicate that
a planting density of 30 x 12 cm and a nitrogen level of 9 kg/10a is the optimal combination in terms of maximizing both rice yield
and anthocyanin content.
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Table 1. Yield components of Nunkenheugchal at different
nitrogen levels (‘13~°14).

Nitrosen Grain 1000

& Heading No. of No. of filling grain
level . . .

(ke/10a) date tiller spikelet rate weight
(%) (g

8.5 103> 63.7° 1.5 18.7*

8.5 124 69.4° 0.6" 18.5°

8.5 13.6° 71.9® 1.1° 18.6

12 8.6 13.7° 77.0° 0.9* 18.3°

*Values with the same letter in a column are not significantly
different at the 5% level as determined by DMRT.

Table 2. Rice yield, anthocyanin content and production yield
of Nunkenheugchal at different nitrogen levels (‘13~

’14).
. Brown rice  Anthocyanin  Anthocyanin
Nltzig/e{loallc)ivel yield content yield
& (kg/10a) (mg/100g) (g/10a)

202°¢ 4.0° 6.9

311° 5.6° 17.3¢

358° 11.0° 37.9°

12 354° 8.8% 31.7°

*Values with the same letter in a column are not significantly
different at the 5% level as determined by DMRT.
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Fig. 1. Correlation analysis between nitrogen level and brown
rice yield. Regression analysis indicated that the
optimum nitrogen level for the highest rice yield is
9.6 kg/10a.
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Fig. 2. Correlation analysis between nitrogen level and antho-
cyanin production. Regression analysis indicated that
the optimum nitrogen level for higher anthocyanin
production is 10.6 kg/10a.
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Table 3. Yield components of Nunkenheugchal at different
nitrogen levels and planting densities (‘13~’15).

Nitrogen P?anting Ng. of No. IOOO.grain
level distance .tlller , spikelet weight
(kg) (cm) (tiller/m~) (2)

30%12 372° 64.3° 16.9°
; 30x14 347° 64.5° 17.2*
30x16 305° 67.3° 17.2°
Avg. 341 65.4 17.1
30%12 376" 66.8" 17.3
9 30x14 367% 70.1° 17.1°
30x16 343° 65.7° 16.9*
Avg. 362 67.5 17.1
30%12 388° 66.4" 16.9°
30x14 363° 66.8" 16.8%
12 30x16 354° 68.4° 16.8°
Avg. 368 67.2 16.8

*Values with the same letter in a column are not significantly
different at the 5% level as determined by DMRT.
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Table 4. Rice yield, anthocyanin content and production yield
of Nunkenheugchal at different nitrogen levels (‘13~

’15).
Nitrogen  Planting Brown rice Anthocyanin Anthocyanin
level distance yield content yield
(kg) (cm) (kg/10a)  (mg/100g) (g/10a)
30x12 352° 11.0° 38.6"
30x14 343° 11.2° 38.4°
’ 30x16 318° 11.6° 36.8°
Avg. 338 11.2 37.9
30x12 383° 18.0° 69.1°
30x14 359° 13.9° 50.0°
? 30x16 342° 13.0° 44.4°
Avg. 361 15.0 54.5
30x12 389° 15.6° 60.6"
30x14 350° 14.2° 49.8°
12 30%16 337° 13.12 44.3°
Avg. 359 143 51.6

*Values with the same letter in a column are not significantly
different at the 5% level as determined by DMRT.
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