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ABSTRACT: This study was carried out to elucidate the
proper nitrogen application level considering rice quality
in Honam plain area from 2002 to 2004 at the paddy field
of Honam Agricultural Research Institute. The rice culti-
vars tested were Samcheonbyeo (Early maturing one),
Hwaseongbyeo (Medium maturing one) and Nampyeong-
byeo (Mid-late maturing one). The results are summa-
rized as follows: The higher amount of nitrogen
application resulted in greater number of panicle and
grain in per unit area, but the rate of ripening and the
1,000-grain weight of brown rice decreased. The protein
contents showed a tendency of increase with higher nitro-
gen level. The head rice yield increased by the higher
nitrogen application up to 7 kg/10a for Samcheonbyeo and
Hwaseongbyeo, and 9 kg/10a for Nampyeongbyeo respec-
tively. The appropriate nitrogen application amounts,
with respect to the yield of head rice, the rate of ripening
and the quality of rice were found to be in range of 7 to 9
kg/10a.
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Table 1. Physico-chemical properties of the soil before experiment
pi OM TN P05 Si0, EX. Cation(cmol’ kg™
(I3 (gkg) (mgkg K Ca Mg Na
5.6 28 021 117 74 045 45 1.8 039
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Table 2. Changes in heading dates and top dry weight, leaf area index at heading stage and according to nitrogen application levels and

maturing type of rice.

Nitrogen level Leaf color (SPAD) Leaf blade Top dry weight (g/m?)
(kg/102)  Samcheon Hwaseong Nampyeong Samcheon Hwaseong Nampyeong Samcheon Hwaseong Nampyeong
0 Aug.1 Aug 11 Aug.18 2.9¢c 4.3b 43¢ 569d 736d 757d
5 Aug.1 Aug.11 Aug.18 3.5bc 4.6b 5.3b 667c 760d 835¢
7 Aug.1 Aug.11 Aug.18 4.0b 4.8b 5.1b 671c 823c 878c
9 Aug.1 Aug.11 Aug.18 4.2b 5.2ab 5.8ab 721b 853b 93%
11 Aug 1 Aug.11 Aug 18 4.4b 5.2ab 6.1a 753b 860b 959b
14 Aug.1 Aug.11 Aug.18 4.7ab 6.1a 6.3a 791ab 896ab 986ab
17 Aug2 Aug.11 Aug.18 4.9a 6.3a 6.2a 827a 932a 1,001a
Mean Aug.1 Aug.11 Aug.18 4.1 52 5.6 714 837 908

Means with the same letter in a column are not significantly different at the 5% level by Duncan's multiple range test.
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Table 3. Nitrogen contents and leaf colors at heading stage by nitrogen application levels and maturing type of rice.

Nitrogen Leaf color (SPAD) Leaf blade Top dry weight (g/m®)
level (kg/102) ~ Samcheon Hwaseong Nampyeong Samcheon Hwaseong Nampyeong Samcheon Hwaseong Nampyeong
0 35b 33b 28b 1.89¢ 1.90¢ 1.83¢ 0.84b 0.78b 0.76¢
5 37ab 34b 31ab 1.98¢ 1.92¢ 1.87bc 0.93b 0.85ab 0.88b
7 38ab 34b 32ab 2.26b 2.04¢ 1.91b 1.01ab 0.87ab 0.91ab
9 39a 36a 34a 2.53ab 2.19 2.00b 1.06ab 0.96a 0.96a
1 40a 37a 34a 2.60a 2.35ab 2.13ab 1.13a 0.97a 0.96a
14 40a 37a 35a 2.6la 2.36ab 2.20a 1.13a 1.06a 0.99a
17 40a 37a 35a 2.67a 242a 2.22a 1.01ab 1.00a 0.97a
Mean 38 35 33 2.36 2.17 2.02 1.02 0.93 0.92

Means with the same letter in a column are not significantly different at the 5% level by Duncan's multiplé range test.
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Table 4. Changes in yield components by nitrogen application levels and maturing type of rice.

Nitrogen No. of panicle/m? No. of spikelet/m? (x1,000) Ripened grain rate 1,000-grain weight(g)
level Sam-  Hwa-  Nam- Sam-  Hwa-  Nam- Sam-  Hwa-  Nam- Sam-  Hwa-  Nam-
(kg/102)  cheon seong pyeong cheon seong pyeong  cheon seong pyeong  cheon  seong  pyeong
0 315e 342¢ 294d 21.8d  20.6c 23.1¢ 86a 92a 91a 20.5 21.8a 20.7
5 365d 347c 334c 27.0c 21.7¢ 27.1b 84ab 91a 91a 20.4 21.7a 20.7
7 385¢ 367b 358bc 290b 241b 289 84ab 91a 90a 20.5 21.7a 20.7
9 391c 377b 363b 300b 25.6ab 30.8ab 82b 89a 89a 20.3 21.6a 20.6
11 400b 384ab 372b 309p 259ab 31.5ab 80b 89a 88a 20.2 21.6a 20.6
14 408b 397a 391ab 31.3ab  26.0ab 30.lab 79b 87ab 86b 20.2 21.4b 20.5
17 418a 403a 408a 32.6a 27.5a 34.5a 77c 84b 86b 20.2 21.3b 20.4
Mean 383 374 360 28.9 24.5 294 82 89 89 20.3 21.6 20.6

Means with the same letter in a column are not significantly different at the 5% level by Duncan's muitiple range test.

Table 5. Milling characteristics by nitrogen application levels and maturing type of rice.

Nitrogen level Brown/rough rice rate Milling recovery (%) Milling recovery of head rice (%)
(kg/102) Samcheon Hwaseong Nampyeong Samcheon Hwaseong Nampyeong Samcheon Hwaseong Nampyeong
0 81.0ab 82.0b 81.2b 73.7ab 75.8ab 74.4b 64.8a 63.4ab 69.8a
5 80.9ab 83.3ab 81.6b 73.6ab 76.2ab 74.5b 62.3ab 64.0ab 68.2ab
7 81.5a 81.8b 81.6b 74.4a 74.9b 74.4b 62.8ab 63.6ab 68.1ab
9 81.3a 84.7a 81.7b 73.9ab 78.3a 74.5b 62.5ab 65.3a 67.9ab
11 81.0a 83.4ab 82.3a 73.3ab 76.3ab 75.0a 59.7b 64.0ab 67.2ab
14 80.6b 83.3ab 82.1a 72.2b 76.2ab 74.9a 59.3b 61.3b 65.1b
17 80.6b 81.1b 82.0a 72.5b 74.0b 74.5b 56.8b 59.4c¢ 64.8b
Mean 81.0 82.8 81.8 734 76.0 74.6 61.2 63.0 673

Means with the same letter in a column are not significantly different at the 5% level by Duncan's multiple range test.
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Table 6. Characteristics of milled rice and yields of head rice by
nitrogen application levels and maturing type of rice.

Nitrogen Milled rice yield(kg/10a)  Head rice yield(kg/10a)
level  gam- Hwa- Nam- Sam- Hwa- Nam-
(kg/102) cheon seong pycong cheon seong pyeong
0 3984 379d 431e 348c  327d  406d
5 441c  448c 463d 383b  389¢  426dc
7 472b  464b 484c 411a  403a  447c
9 . 480b 48la  504b  415a 427a  462ab
11 495a  485a 513b 4202  412b  469a
14 498a  491a 537a 421a  401c 475a
17 497a  483a 542a 399b 390d 477a
Mean 468 . 462 496 400 393 452

Means with the same letter in a column are not significantly
different at the 5% level by Duncan's multiple range test.
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Fig. 1. Relationship between nitrogen application levels and head
rice yield by maturing type of rice. - .

Table 7. Characteristics of brown rice by nitrogen application levels and maturing type of rice

Perk in (% Imperfect grain (%)
i erfect gram
Nlre?;(i?n & % Green-kernel Damaged Others
(kg/10a) Sam-  Hwa-  Nam- Sam- Hwa-  Nam- Sam-  Hwa-  Nam- Sam-  Hwa-  Nam-
cheon seong pyeong cheon scong pyeong cheon seong pyeong = cheon  seong  pyeong
0 80.7a  81.8a  8B4a 12.1 9.8 6.2 54 6.0 3.8 1.8 24 1.6
5 759b  80.4ab 86.2ab 17.1 9.4 7.3 47 6.6 4.6 23 3.6 1.9
7 71.5¢ 78.8ab  84.3b 17.9 10.1 84 6.3 7.8 5.0 43 33 2.3
9 69.0c  76.8b  83.1b 20.1 10.4 93 6.0 9.2 53 4.9 3.6 2.3
11 680c 751b 818 21.7 11.6 10.7 6.6 92 52 3.7 4.1 2.3
14 67.8c  713c  80.0c 22.1b 139 11.5 6.9 9.1 5.9 32 5.7 2.6
17 64.0d 694c  774d 24.8 15.1 12.0 7.2 10.4 7.1 4.0 5.1 3.5
Mean 71.0 76.2 83.0 19.4 11.5 9.3 6.2 8.3 53 3.5 4.0 2.4

Means with the same letter in a column are not significantly different at the 5% level by Duncan's multiple range test.
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Table 8. Characteristics of milled rice by nitrogen application levels and maturing type of rice in Honam plain area.

Head rice Defected rice (%)
Nlll:er‘(:eglen (%) White core & belly Broken Damaged
(kg/10a) Sam- Hwa-  Nam- Sam- Hwa-  Nam- Sam- Hwa-  Nam- Sam- Hwa-  Nam-
cheon  seong pyeong cheon  seong pyeong  cheon seong pyeong cheon  seong  pyeong
0 879a 837b 93.8a 3.9 2.3 0.9 4.0 9.6 1.9 42 44 34
5 84.6ab 84.0ab 91.5ab 54 24 1.9 52 8.2 1.5 48 54 5.1
7 844ab 84.9ab 91.5ab 6.0 27 1.8 43 7.8 1.2 5.3 4.6 55
9 84.6ab 872a 9l.1ab 5.1 2.1 1.8 4.7 53 1.4 5.6 54 5.7
11 83.5b  839b  8§9.6ab 5.9 2.0 2.7 4.8 6.7 1.9 5.8 74 5.8
14 82.1c 80.4¢c 86.9b 6.8 2.3 35 47 6.2 2.7 6.4 11.1 6.9
17 78.4¢c 80.3¢c  86.0b 6.4 2.0 4.1 49 4.6 22 10.3 13.1 7.7
Mean 834 83.5 90.1 5.6 23 24 47 6.9 1.8 6.1 7.3 57

Means with the same letter in a column are not significantly different at the 5% level by Duncan's multiple range test.
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Fig. 2. Optimum nitrogen application levels determined by head
rice, protein content and maturing type of rice.
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Table 9. Grain qualities by nitrogen application levels and maturing type of rice

Nitrogen level Amylose content(%) Protein content (%) Palatability value
(kg/10a) Samcheon Hwaseong Nampyeong Samcheon Hwaseong Nampyeong Samcheon Hwaseong Nampyeong
0 18.9 19.1 19.1 6.4b 6.6b 7.0b 63a 75a 77a
5 18.8 18.7 19.0 6.5b 6.6b 7.1b 64a 75a 77a
7 18.8 18.8 19.1 6.6b 6.8ab 7.2ab 63a 76a 76a
9 18.8 18.8 19.2 6.8b 6.9ab 7.3ab 62a T4ab 77a
11 18.8 18.8 19.1 7.0ab 7.0ab 7.4a 62a T4ab 76a
14 18.9 18.7 191 7.1ab 7.1ab 7.4a 61ab 73b 75a
17 18.8 18.7 19.1 7.4a 7.3a 7.5a 60b 73b 75a
Mean 18.8 18.8 19.1 6.8 6.9 7.3 62 74 76

Means with the same letter in a column are not significantly different at the 5% level by Duncan's multiple range test.
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