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Effects of nitrogen application rate on yield and
quality of low-gluten rice
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Abstract: [Objective] To study the effect of nitrogen application rate on yield and quality of low-gluten rice
(Oryza sativa). [Method] Five nitrogen treatments were set under field cultivation conditions. The nitrogen
application amounts of NO (Control), N1, N2, N3 and N4 treatments were 0, 90, 135, 180 and 225 kg-hm™
respectively. Low-gluten rice ‘ER22’ was used as material. The effects of different nitrogen levels on the yield,
grain protein contents and proportion, and grain quality of ‘ER22’ were analyzed. [Result] Within the range of
0-180 kg-hm™ for nitrogen application, the number of effective panicles, seed setting rate, number of solid grains
and rice yield increased with the increase of nitrogen application amount. Under N4 treatment, the seed setting rate
and number of solid grains decreased leading to rice yield decline. The contents of total protein and each protein

component of ‘ER22’ grain increased with the increase of nitrogen application amount during 0—35 d after
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flowering. Grain albumin and globulin contents in N2, N3 and N4 treatments at 35 d after flowering were not

significantly different, while prolamin contents of N2, N3 and N4 treatments were significantly different. There

was no significant difference of gluten content under N3 and N4 treatments. The taste quality of ‘ER22’ grain was

good under N1 and N2 treatments. The processing quality was the best under N3 treatment. The overall quality of

rice decreased under N4 treatment. [Conclusion] The suitable nitrogen application amounts for producing high-

yield and high-quality low-gluten rice ‘ER22’ range from 135 kg-hm™ to 180 kg-hm™.
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Table 1 Effects of different nitrogen application amount on yield and its components of rice

L AR (<10 hm™ SR . .
QLB it % B/ (kg-hm ) ? ( ) TR0 /g SESIA % 7 & /(t-hm )
o Number of Number of ) ; . )
Treatment N application amount . . . ) 1 000-grain weight Seed-setting rate Yield
effective panicle solid particle

NO 0 237.69d 68.24¢ 24.19¢ 86.23¢ 3.92¢

N1 90 345.33¢ 78.05d 24.79b 90.40c 6.68d

N2 135 350.67bc 79.75¢ 24.82b 92.43b 6.94¢

N3 180 359.04b 96.56a 25.10a 94.68a 8.70a

N4 225 369.44a 89.78b 25.07a 88.25d 8.32b

1) A ) 5485 8 R )15 548K & £ 5 2 3% (P<0.05,LSDi%)

1) Different lowercase letters in the same column indicate significant difference (P<0.05, LSD method)
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Fig. 1 Effect of different nitrogen application amount on the change of protein content in rice grain
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Fig. 2 Effect of different nitrogen application amount on
the change of total protein content in rice grain
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Table 2 Effect of different nitrogen application amount on the ratio of each component protein to total protein at maturity

stage of rice grain

W%
3] MUt (kg hm %) » - :
- &M BRE A M H BEA FREA
Treatment N application amount
Albumin Globulin Gliadin Glutenin Other protein
NO 0 9.78a 14.23a 6.34c 31.05¢ 38.60a
N1 90 10.36a 13.06a 6.61bc 32.51c 37.46a
N2 135 11.02a 13.93a 6.96b 36.13b 31.96b
N3 180 10.46a 13.67a 7.09b 39.06a 29.71bc
N4 225 11.28a 14.30a 8.36a 39.45a 26.61c

1) RV #0386 49 R )5 54 Ao £ R % (P<0.05, LSDi%)

1) Different lowercase letters in the same column indicate significant difference (P<0.05, LSD method)
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Table 3 Effect of different nitrogen application amount on RVA profile characteristic of rice

b3 Jt A/ (kg hm ™) IR /ep IR ep S e cp IR R ep HERZ RIS
Treatment N application amount  Peak viscosity  Hot paste viscosity Break down value Final viscosity — Set back value
NO 0 1 843.67£29.54b  973.00+11.36a 870.67+20.38b 1 595.33+£12.78a —248.33+17.46¢
N1 90 2376.33+49.28a 1 009.67+9.82a 1 366.67+39.83a 1 569.67+9.84ab —806.67+42.81d
N2 135 2 338.00+£25.03a  991.00+15.04a  1347.00+£27.71a 1 541.33+27.17b —796.67+38.87d
N3 180 1 444.33£17.70c  767.00+11.02b 677.33£7.88c  1334.67£13.97c —109.67+4.10b
N4 225 927.67£32.36d  617.33£11.62c 310.33£20.95d 1 125.00+13.02d 197.334+22.48a

1) B3 8485 89 R RN B F AR T 25+ 3% (P<0.05,LSDi%)

1) Different lowercase letters in the same column indicate significant difference (P<0.05, LSD method)

x4 HREXMFERMILARNRR
Table 4 Effect of different nitrogen application amount on processing quality of rice

Ak PR It/ (kg hm ™) REK /% RKH/% BRI /% KFEL/%
Treatment N application amount Brown rice rate Milled rice rate Head rice rate Length-wide ratio
NO 0 80.87+0.18b 69.80+0.50b 44.07+1.05b 1.72+0.03ab
N1 90 81.67+0.64ab 70.53+0.37ab 44.60+0.46b 1.71£0.02b
N2 135 82.27+0.48a 71.53+0.84ab 45.004+2.52b 1.69+0.03b
N3 180 82.27+0.13a 72.01£0.12ab 47.7342.15ab 1.78+0.01a
N4 225 82.47+0.07a 72.67+1.43a 52.73+1.73a 1.72+0.02ab

1) A3 5485 8 R ) /1 5 54k & £ 2% (P<0.05,LSD#)

1) Different lowercase letters in the same column indicate significant difference (P<0.05, LSD method)
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