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Table 1 Effects of planting density and nitrogen application rate on economic characteristics and yield of Guiyu 12 early rice

e R R WA TRE 4w MEE WK ke R
Treatment Effective panicles Maxlmum number of Panicle formation IOQO—graln Seed-setting Grain number Panicle  Plant height Yield
(x10%hm?)  seedlings (x10%hm?) rate (%) weight (g) rate (%)  per panicle length (cm) (cm) (x10% kg/hm?)

Al 2.85b 4.37bB 65.25a 22.06a 86.66a 125.56a 2691a 114.23b 6.54a

A2 3.21a 5.22aA 61.49a 21.99a 87.91a 131.76a 27.23a 118.36ab 6.33a

A3 3.15a 5.52aA 57.33a 21.85a 86.26a 131.34a 27.23a  120.20a 6.39a

Bl 2.79¢cB 4.79b 59.05bB 21.96a 86.33a 128.22a 27.29a 116.17bB 6.52a

B2 3.12bA 5.25a 59.93bAB 22.16a 87.46a 130.33a 27.21a  120.14aA 6.36a

B3 3.29aA 5.07ab 65.08aA 21.79a 87.05a 130.11a 26.87a  115.99bB 6.38a
AlB1 2.54bB 3.96b 64.11a 21.83a 86.39a 128.15a 26.91a 112.67b 6.71a
Al1B2 2.96aA 4.66a 64.02a 22.23a 86.58a 122.79a 26.93a 115.67a 6.53ab
A1B3 3.05aA 4.50a 67.60a 22.12a 87.02a 125.74a 26.89a 114.37ab 6.39b
A2BI 2.83bB 4.75b 59.66a 22.33a 87.55a 127.67a 2743a 117.67abAB  6.10bB
A2B2 3.28aA 5.44a 60.36a 21.97ab 87.96a 132.59a 27.30a 121.00aA 6.63aA
A2B3 3.51aA 5.47a 64.44a 21.68b 88.23a 135.03a 26.95a 116.40bB 6.28bAB
A3Bl1 3.01b 5.65a 53.38b 21.71ab 85.05a 128.84a 27.51a 119.67bAB 6.75aA
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%:3% 1 Table 1 (continued)

fhgm B R R BAE THRE S R (SN 3= PR
Treatrhén " Effective panicles Maximum number of Panicle formation 1000-grain Seed-setting Grain number ~ Panicle Plant height Yield
(x10%hm?)  seedlings (x10%hm?) rate (%) weight (g) rate (%)  per panicle length (cm)  (cm)  (x10°kg/hm?)
A3B2 3.12ab 5.65a 55.41b 22.29a 87.84a 135.62a 27.40a 123.73aA 5.94bB
A3B3 3.31a 5.25a 63.20a 21.56b 85.88a 129.57a 26.76a 117.20bB 6.47bB
A 7.99" 49.06™ 2.94 1.67 1.51 222 2.80 7.43" 3.37
B 22.45™ 2.66 5.83" 221 0.90 0.36 0.73 10.96™ 2.49
AxB 1.48 1.56 0.54 2.01 0.59 1.37 0.19 1.47 14.06™

ARANEFRFREREE (P<005) , ARAKEFRERERFWEE (P<0.01) o 7 F 7 SRIFREMEE (P<0.05) BRE

# (P<0.0D , FH.

Different lowercase letters indicate significant differences (P < 0.05), different uppercase letters indicate extremely significant differences (P <0.01).
“*” and “*” indicate significant (P < 0.05) or extremely significant (P < 0.01) effects, respectively, the same below.
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Table 2  Effects of planting density and nitrogen application rate on economic characteristics and yield of late rice of Guiyu 12

A RS AR JRREA TRiE AR AR S R g

Effective panicles Maximum number of Panicle formation 1000-grain Seed-setting Grain number Panicle length Plant height Yield

s}

Treatment

(x10%hm?)  seedlings (x10%hm?) rate (%) weight (g) rate (%)  per panicle (cm) (cm)  (x10° kg/hm?)
Al 2.79a 6.10b 46.86a 22.15a 79.94a 140.52a 24.15b 116.56cB 6.56a
A2 2.78a 6.78a 41.41b 22.33a 80.81a 142.38a 24.41ab 119.09bB 6.31a
A3 2.82a 6.69ab 42.32ab 22.16a 81.03a 139.22a 25.01a 124.04aA 6.41a
B1 2.67bB 5.88bB 46.29aA 22.16a 80.81a 142.64a 24.41a 120.82aA 6.57a
B2 2.84aA 6.58aAB 43.55abAB 22.28a 81.41a 137.47b 24.69a 120.48aA 6.36a
B3 2.89aA 7.11aA 40.75bB 22.17a 79.57a 142.01ab 24.47a 118.39bB 6.34a
Al1B1 2.70b 5.14cC 53.15aA 21.63bB  79.24a 143.10a 23.60b 116.60bB 6.70a
AlB2 2.79ab 6.03bB 46.76bA 22.47aA  79.65a 137.42a 24.46a 118.90aA 6.48a
Al1B3 2.89a 7.12aA 40.67cB 22.36aA  80.95a 141.03a 24.39a 114.17¢C 6.48a
A2B1 2.60bB 5.67bB 46.00aA 22.53a 82.63a 141.88ab 24.07a 119.70a 6.30a
A2B2 2.87aA 7.20aA 39.93abAB 22.28a 81.46ab 138.72b 24.48a 118.67a 6.40a
A2B3 2.86aA 7.47aA 38.31bB 22.17a 78.35b 146.53a 24.70a 118.90a 6.22a
A3B1 2.71a 6.82a 39.72a 22.32a 80.57a 142.95a 25.57a 126.17aA 6.72a
A3B2 2.85a 6.51a 43.97a 22.08a 83.10a 136.25a 25.13ab 123.87bAB 6.21a
A3B3 2.90a 6.74a 43.28a 22.09a 79.42a 138.48a 24.32b 122.10cB 6.30a
A 0.72 5.29 5.09 0.60 0.76 3.03 6.47 67.60™ 1.52
B 923" 12.90™ 5.90" 0.32 1.41 3.00 0.57 17.08™ 1.66

AxB 0.53 451" 4.83" 377" 1.78 0.71 3.01 7.96™ 0.79
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Table 3  Effects of planting density and nitrogen application rate on rice quality of early rice of Guiyu 12

g POKE KR MK B Kmb B EARR .. BORSE AEDHAR
Treatment Brown rice Milled rice Grain length Grain width I.length-. Chalkiness Chalkiness Transparency Protein Amylose
rate (%) rate (%) (mm) (mm) width ratio degree (%) rate (%) content (%)  content (%)

Al 78.90a 73.71aA 6.11b 1.79b 3.45a 1.44a 6.29a 1.00a 7.31bB 17.46a

A2 78.86a 72.80bAB 6.09b 1.79ab 3.43a 1.37a 5.71a I.11a 7.64abAB 17.00a

A3 80.21a 72.60bB 6.19a 1.81a 347a 1.36a 5.50a 1.22a 8.08aA 16.50a

B1 79.08a 73.22a 6.13a 1.79a 3.45a 1.41a 6.02a l.11a 7.52b 17.56aA

B2 78.76a 73.01a 6.13a 1.79a 3.45a 1.33a 5.52a 1.22a 7.74ab 16.93abAB

B3 80.13a 72.89a 6.14a 1.80a 3.45a 1.43a 5.96a 1.00a 7.77a 16.47bB
Al1B1 79.06a 74.08a 6.07b 1.78a 3.45a 1.41a 5.80a 1.00a 7.13ac 17.97a
A1B2 78.46a 73.54a 6.15a 1.79a 3.45a 1.47a 6.39a 1.00a 7.40a 17.13a
A1B3 79.19a 73.51a 6.11ab 1.79a 3.45a 1.45a 6.69a 1.00a 7.40ab 17.27a
A2B1 78.66a 73.20a 6.09ab 1.79a 3.43a 1.42a 6.30a 1.00a 7.57a 17.20aAB
A2B2 78.93a 72.45a 6.04b 1.79a 3.43a 1.39a 5.56ab 1.33a 7.57a 17.60aA
A2B3 78.98a 72.75a 6.13a 1.80a 3.44a 1.29a 5.27b 1.00a 7.80a 16.20bB
A3Bl1 79.52ab  72.38a 6.22a 1.81a 3.48a 1.40ab 5.96a 1.33a 7.87b 17.50aA
A3B2 78.89b  73.02a 6.19a 1.80a 347a 1.13b 4.63b 1.33a 8.27a 16.07bAB
A3B3 82.22a 72.41a 6.16a 1.81a 3.46a 1.54a 5.92a 1.00a 8.10ab 15.93bB

A 2.18 14.06" 8.45" 4.86 2.89 0.22 1.06 2.00 11.79" 232

B 1.47 0.61 0.11 0.22 0.04 1.06 1.56 0.86 3.15 7.15™
AxB 0.84 1.02 2.69 0.23 0.19 2.60 3.00 0.43 0.79 2.31
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Table 4 Effects of planting density and nitrogen application rate on rice quality of late rice of Guiyu 12

e PERE KR ORK RN KEW RAN BARE . RARSR HEDHAR
Treatment Brown rice Milled rice Grain length Grain width I‘dength—. Chalkiness Chalkiness Transparency Protein Amylose
rate (%) rate (%) (mm) (mm) width ratio degree (%) rate (%) content (%)  content (%)
Al 76.22a 64.11a 6.20bB 1.77a 3.52bB 0.48bB 2.49bB 1.00bB 8.01a 1541a
A2 77.71a 65.36a 6.29aAB  1.77a 3.56aAB  0.60aAB  3.11aAB 1.00bB 8.06a 15.39a
A3 77.22a 65.44a 6.33aA 1.78a 3.57aA 0.63aA 3.56aA 1.56aA 8.28a 14.71a
Bl 76.58a 64.71a 6.29bA 1.77a 3.56aA 0.49a 2.6la 1.00bB 8.12a 15.21a
B2 77.18a 64.96a 6.20cB 1.77a 3.52bB 0.54a 3.03a 1.22aAB 8.19a 14.79a
B3 77.39a 65.23a 6.33aA 1.78a 3.57aA 0.67a 3.52a 1.33aA 8.03a 15.51a
A1B1 75.84a 63.84a 6.11cB 1.77a 3.46bB 0.58a 2.74a 1.00a 8.03a 15.33a
A1B2 76.37a 64.14a 6.20bA 1.77a 3.53aA 0.31a 1.92a 1.00a 8.10a 15.27a
A1B3 76.45a 64.34a 6.29aA 1.77a 3.56aA 0.55a 2.82a 1.00a 7.90a 15.63a
A2B1 77.14a 65.70a 6.40aA 1.77a 3.62aA 0.48a 2.6la 1.00a 8.13a 15.53ab
A2B2 78.47a 65.53a 6.17cB 1.77a 3.49¢B 0.66a 3.19a 1.00a 8.17a 14.47b
A2B3 77.52a 64.87a 6.29bA 1.77a 3.56bA 0.65a 3.53a 1.00a 7.87b 16.17a
A3B1 76.75a 64.59a 6.35aA 1.77bB 3.6laA 0.42a 2.49b 1.00bB 8.20a 14.77a
A3B2 76.69a 65.22a 6.23bB 1.77bAB 3.53bB 0.65a 3.97ab 1.67aA 8.30a 14.63a
A3B3 78.22a 66.49a 6.41aA 1.80aA 3.58aAB  0.82a 4.20a 2.00aA 8.33a 14.73a
A 1.88 1.55 25417 0.70 18.59™ 14.22* 16.25" 25.00™ 0.88 1.37
B 0.55 0.13 19.09"™ 247 10.37™ 1.11 2.12 7.00™ 2.35 1.66
AxB 0.40 0.31 11.72™ 1.88 11.89™ 1.03 1.23 7.00™ 1.54 0.81
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Effects of Planting Density and Nitrogen Application Rate on Yield
and Rice Quality of High-Quality Conventional Rice Guiyu 12

Li Hu', Huang Qiuyao?, Wu Zishuai', Liu Guanglin', Chen Chuanhua’, Luo Qunchang', Zhu Qinan’

("Rice Research Institute, Guangxi Academy of Agricultural Sciences/Guangxi Key Laboratory of Rice Genetics and
Breeding/Guangxi Talent Highland of High Quality Rice Breeding Research, Nanning 530007, Guangxi, China;
2Baise Research Institute of Agricultural Sciences, Baise 533000, Guangxi, China)
Abstract

quality of the high-quality rice Guiyu 12 in Guangxi rice region, and to provide theoretical reference and

In order to clarify the effects of planting density and nitrogen application rate on the yield and rice

practical basis for its high-yield and high-efficiency cultivation, a double-factor split-plot field experiment was
conducted in the early and late seasons of 2021 in the experimental base of Baise Research Institute of
Agricultural Sciences. The results showed that nitrogen application rate and planting density had no significant
effect on early and late rice yield of Guiyu 12. Excessive nitrogen application rate could significantly affect the
milled rice rate, grain length, grain width, length-width ratio, chalkiness degree, chalkiness rate, transparency,
and protein content indicators of early and late rice, leading to a decrease in appearance quality of rice. Excessive
planting density could significantly affect grain length, length-width ratio, transparency, protein content, and
amylose content indicators, leading to a deterioration in appearance and taste quality. In production, the
relationship between yield and rice quality should be coordinated, and the appropriate nitrogen application
amount and planting density should be selected. Under the conditions of this experiment, the optimal nitrogen
application rate of Guiyu 12 early rice was 120 kg/ha, the planting density was 1.8x103 holes/ha, with two
seedlings per hole, and the yield of 6.71x10% kg/ha could be obtained. The optimal nitrogen application rate of
late rice was 210 kg/ha, the planting density was 1.8x103 holes/ha, with two seedlings per hole, and the yield of
6.72x10° kg/ha could be obtained.

Key words Rice; Planting density; Nitrogen application rate; Guiyu 12; Yield; Rice quality
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