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Effects of nitrogen application regime on the yield and quality
of indica hybrid rice varieties with different taste value

LIU Fangyan'? WU Yunxia'? SUN Yongjian'?® GUO Changchun'? ZHANG Qiao'? MA Jun'?

(1.Rice Research Institute of Sichuan Agricultural University, Chengdu, Sichuan 611130, China; 2.Key Laboratory of
Crop Physiology and Cultivation of Sichuan Province, Chengdu, Sichuan 611130, China)

Abstract: In order to explore the effects of different nitrogen(N) fertilizer management on the yield and quality of hybrid
indica rice varieties with different taste value, we used the hybrid indica rice varieties Guangyou 847(high-quality taste)
and F You 498(high-yield and low taste) as materials, and applied of six N fertilizer conditions, N application 120 kg/hm?
and 150 kg/hm?® with three fertilizer ratios of the base fertilizer, tiller fertilizer and spike fertilizer4 4 2,3 3 4,2

2 6 and one control with no N treatment. The results showed that varieties and N fertilizer management had significant
or extremely significant effects on the yield, rice processing and appearance quality, RVA profile, and cooking and eating
quality of indica hybrid rice with different tastes. The effects of varieties on milled rice rate, head rice rate, length width
ratio, chalkiness and chalky grain rate were favor of the N fertilizer nitrogen management. The effect of nitrogen
management on rice yield and taste value was more obvious than that of varieties. The yield components could be further

optimized to promote dry matter accumulation in the rice population from heading to maturity stage and improve rice
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cooking taste value. The condition of 150 kg/hm” N rate and 3 3 4 fertilizer ratio could significantly increase the rice

yield of various hybrid indica rice varieties and effectively improve the taste quality of rice.

Keywords: indica hybrid rice; rice quality characteristics; nitrogen application regime; yield; eating quality
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1 MRI5EE
[‘” 11 REIt
2018
[5-6]
(N30°44’, E103°52")
[7-9] [10] F
73 498( 143~146 d 77.0~82.0
i ) 847( 141~145 d
80.0~85.0 )
[12] 2
(0~20 cm)
23.0 1.63 g/kg
98.6 30.2 69.5 mg/kg
(3] 4 15 25 d 20
cmx30cm 3 15.9 m?
1 ( ) P,0s5 75
[6,10,12-13] kg/hm® ( ) K,0 150 kg/hm®
( 40cm)
2
6
*1 AREELE
Table 1 Nitrogen fertilizer application
/ / /(kg-hm?) /
(kg'hm™®) (kg'hm™®) (kg'hm™)
No 0 0 0 0 0
N 48 48 24 0 120 4 4 2
N, 36 36 24 24 120 33 4
N; 24 24 36 36 120 2.2 6
N, 60 60 30 0 150 4 4 2
Ns 45 45 30 30 150 3 3 4
Ng 30 30 45 45 150 226
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1.2 MEBFGE Cycle for Windows) AACC
1.2.1 FHmBRR N ( ) (ERREEE)
12.0% 3.00 g
25.00 mL 50 C 1 min
3 105°C 43 min 95 ‘C(3.8 min) 95 C 2.5 min
80 °C 50 C(38min)  50°C 1.4 min
1.2.2 #Fr 5t~ 10 s 960 r/min
10 160 r/min 4s RVA
15.9 m? 2

1.2.3 #GRdu/egn <
1.3 HESR

3
14% GBT 5495—2008 Excel 2010 DPS
GBT 21719—2009 GB/T (LSD)
17891—1999
2 ZFREPH
1 14 2h SATAKE(
) 21 FTBEEXHARMUBHRMTERMKERD
[14] ( 150 um) %211["1]
Newport Scientific 3-D 2
RVA [ TCW(Thermal ( )

®2 RREELET 2 MRZAFERME~8RAMEE

Table 2 Yield and components of two indica hybrid rice varieties under various nitrogen management treatments

4 /72 6 72/ /% /g 72/
(x10*hm ) (x10°hm %) (ke-hm')
847 N, 173.2d 1703d 294.9¢ 86.86b 2814 6955.4¢
N, 182.0¢ 196.1¢ 356.8cd 89.38a 30.12cd  9199.4d
N» 177.0cd 196.5bc 347.9d 85.09¢ 32902 9599.7¢
N, 177.3¢d 216.9a 384.7b 89.19a 29154 9981.5b
N, 190.2ab 190.7¢ 362.7c 90.02a 3028 9273.9d
Ns 19422 206.1b 400.2a 87.59 31296 102884a
Ne 183.0bc 224.3a 410.5a 83.15d 30.22¢ 9897.7bc
182.4 200.1 365.4 8733 3030 9313.7
F 498 No 169.0¢ 172.7¢ 291.8d 84.95d 32.63ab  8090.2¢
N, 199.3b 183.0d 364.7bc 86.29¢ 3140c  9758.0cd
N, 200.7b 186.7cd 374.6b 85.55cd 31.75bc 10 002.1bc
N, 179.0d 202.1ab 361.7c 81.88¢ 32892 9664.9d
N, 210.0a 187.2¢d 393.2a 88.75b 3126c 10 124.3b
N 207.0ab 193.0bc 399.6a 90.09a 32.42ab 11 668.6a
No 189.2¢ 207.2a 392.0a 82.84¢ 31.16¢ 9925.6bcd
193.5 1903 368.2 85.80 31.93 9708.2
F C 14.31%% 10.65%* 0.25 438 11.50%* 7.15%
N 7,87 13.51%* 23.33%* 4.56* 423+ 23.74%%
CxN 175 0.75 1.87 0.87 223 138
5% c N CxN chcin
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2 (N5 Ne) 120
Ns 40%) kg/hm? N; N, Nj)
150 kg/hm* N 2 150 kg/hm®
120 kg/hm®
847 Ns B8 22 FRREENRATHBESHTNRRROEM
N
3
2
F
498
847
847 847 F 498
Ns F 498 Ny 847
N6 NS
60% 150 kg/hm?
150 kg/hm® 40%
*3 FBTELE 2 MRZHFERMOTYRRRE
Table 3 Dry matter accumulation of two indica hybrid rice cultivars treated with nitrogen fertilizer t/hm?
847 No 3.65b 1.53d 0.85d 4.81c 1.42¢ 6.16e
Ny 4.12ab 2.39¢ 1.22¢ 491b 1.88cd 8.21d
N 4.40ab 2.34c 1.30bc 5.01b 1.70d 8.33cd
Ns 4.43ab 2.41bc 1.14c 5.01b 2.18b 8.55bc
Ny 4.42ab 2.67ab 1.23¢ 5.12b 1.93c 8.45cd
Ns 4.73a 2.73a 1.60a 5.90a 2.45a 9.38a
Ne 4.03ab 2.28¢c 1.53ab 5.30b 2.02bc 8.82b
4.25 2.33 1.27 5.15 1.94 8.27
F 498 No 4.66b 1.66¢ 0.91d 5.0lab 1.88d 7.33e
Ny 4.56b 2.54b 1.02cd 5.03ab 2.63b 8.45cd
N, 4.73b 2.49b 1.19bcd 5.28ab 3.05a 8.70b
Ns 5.44a 2.72ab 1.34bc 4.87b 2.20c 8.33d
Ny 5.43a 291a 1.52ab 5.16ab 2.40bc 9.33a
N;s 5.49a 2.95a 1.86a 5.69ab 3.15a 9.41a
Ns 491b 2.60b 1.42bc 5.82a 2.98a 8.65bc
5.03 2.55 1.18 5.27 2.61 8.60
F C 26.59%%* 12.23%* 0.91 0.89 258.37%* 6.13%
N 3.09* 24.73%* 10.48%* 3.62% 42.16%* 21.14%*
CxN 0.56 0.26 3.81%* 1.50 12.64%* 4.11%*
5% c N CxN cpmectrn
0.05 0.01
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2.3 FRBIEE XK B RS20 Ns F 498
o 0.14%~1.78% 0.72%~5.31%
2.3.1 e L& R AL R 6% 0h
N3  Ng 2
4
2 847
18.61%~34.48% 0.75%~
10.04% F 498
847 20.87%~36.27%
F 498 No
847
0.64%~3.59% 2.69%~6.40%
x4 FREHELIR 2 FRIAZAFEMIRREIMRRER
Table 4 The processing quality and appearance quality of two indica hybrid rice treated with nitrogen fertilizer
1% /% /% /% 1%
847 N 80.28f 67.67cd 62.06b 2.77a 18.59a 28.19a
Ny 81.14d 68.74abc 65.24a 2.70b 13.13cd 25.36¢
N, 80.79%¢ 68.16bcd 64.13ab 2.74ab 15.13b 26.97abc
N; 81.62b 69.60a 66.03a 2.71ab 12.80cd 27.98ab
Na 80.86¢ 67.57d 64.61a 2.73ab 14.10bc 25.43¢
N; 83.16a 69.23ab 65.95a 2.70b 13.57cd 25.82bc
N 81.40c 68.09cd 63.73ab 2.77a 12.18d 26.02abc
81.35 68.44 64.54 2.73 14.21 26.54
F 498 No 80.50c 66.52bc 59.65b 2.89ab 10.87 52.86a
Ny 80.61c 64.85d 60.18b 2.87b 9.68 37.77¢
N, 81.52b 66.77b 61.52ab 2.89ab 10.11 41.83cd
N; 81.66ab 66.96ab 62.82a 2.90ab 10.77 36.94d
N, 81.34b 65.63cd 61.68ab 2.88b 9.88 39.49b
N 81.46b 66.19bc 60.08b 2.90ab 10.81 38.58bc
Ne 81.93a 67.93a 62.52a 2.92a 9.84 33.69bc
81.29 66.41 61.21 2.89 10.28 40.17
F C 6.91* 114.26** 77.77%* 347.07** 300.43%* 704.67**
N 47.76** 6.19%* 2.72%* 2.93* 13.89%* 19.51%*
CxN 12.41%* 6.27%* 4.30** 1.35 13.22%* 22.65%*
5% C N CxN coskorces ko
0.05  0.01

2.3.2  AHASRIEH RVA E4FE/E 64 R
s N; Ng

RVA
Ns 150 kg/hm’
40% (Ns

) 2 RVA

No
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Table 5 Characteristic values of starch RVA spectrum of two indica hybrid rice treated with nitrogen fertilizer

ZRAZRIFEENIEH RVA IBHHEE

/

/

/

/

/

/C
RVU RVU RVU RVU RVU
847 No 312.92a 181.81a 301.81a 156.67a 120.00a 73.65b
N, 286.03bc 156.25b 246.25b 139.92b 87.78bc 77.75a
N, 280.58bc 150.58bc 238.22bc 135.44bc 87.64bc 73.80b
N; 275.58bc 148.86bc 236.64bc 131.72bc 90.19b 74.12b
N, 290.06b 148.80bc 236.11bc 108.25d 90.00b 74.12b
N; 278.00bc 141.53¢ 231.20c 129.19bc 87.31bc 73.87b
Ne 268.14c 141.00¢ 226.92¢ 126.61c 85.39¢ 74.42b
284.47 152.69 245.31 132.54 92.62 74.53
F 498 Ny 289.64a 191.31a 307.75a 140.03a 126.53a 77.82a
Ny 278.47b 182.64ab 292.25b 104.61b 88.53¢ 77.60a
N, 271.22bc 179.33ab 282.25¢ 113.92b 122.33ab 77.85a
N; 263.75¢cd 165.92bc 266.44d 103.64b 118.53b 77.57a
N, 272.58b 152.39¢cd 255.83e 94.97b 120.95ab 74.15b
Ns 258.97d 145.22d 242.22f 104.86b 119.33b 77.88a
N 248.28¢ 135.11d 231.64¢g 101.97b 121.78ab 77.85a
268.99 164.60 268.34 107.67 116.85 77.25
F C 34.16%* 17.32%%* 116.58%* 154.58%* 831.35%* 234.42%*
N 15.14%* 19.42%* 78.72%* 34.03%* 72.59%* 19.28**
CxN 0.71 2.87* 9.66** 4.16%* 53.23%* 16.70%**
5% C N CxN Rk
0.05  0.01
2.3.3 AR RRS G A
N
6 2 >
2
2
*6 FIBEELE 2 MRZHFERMHEZIRRMER
Table 6 The cooking and eating quality of two indica hybrid rice varieties treated with nitrogen fertilizer
847 N 8.63a 7.97a 87.33a 4.69a 0.05¢ 0.88a
Ny 8.07bcd 7.47ab 83.67bc 2.75¢ 0.18ab 0.85b
N, 7.90cd 7.00b 81.67¢c 2.69¢ 0.21a 0.86ab
N; 8.27abc 7.20b 83.00bc 293¢ 0.16b 0.86ab
Na 7.73d 7.27b 81.67¢c 4.08b 0.05¢ 0.88ab
N 8.43ab 7.50ab 84.67ab 4.32ab 0.05¢ 0.88ab
N 7.90cd 7.13b 81.00c 4.28ab 0.05¢ 0.86ab
8.13 7.36 83.29 3.68 0.11 0.87
F 498 No 9.07a 8.47a 88.00a 4.79a 0.05b 0.88a
Ny 7.53¢ 7.20b 84.33b 2.45d 0.20a 0.85bc
N, 8.00bc 6.30d 78.00c 2.96¢cd 0.17a 0.81d
N; 8.07bc 6.40cd 78.00c 2.69cd 0.17a 0.83cd
Ny 7.57c 6.60bcd 80.33¢ 4.20b 0.05b 0.86ab
N 8.40b 7.20b 84.53ab 4.50ab 0.03b 0.87ab
N6 7.70¢c 7.00bc 79.32¢ 3.09¢ 0.20a 0.88ab
8.06 7.02 81.81 3.53 0.12 0.85
F C 0.23 3.72 5.10* 0.50 0.46 1.44
N 23.89%* 14.06** 13.54%% 8.93** 5.17*% 2.19
CxN 2.29% 2.60* 1.85* 4.75%* 9.84%* 2.62%
5% C N CxN Rk
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