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Table 1 Basic nutrition conditions of soil
iy IK AR A Rk A g K e AP
Ye;.r pH Hydrolyzed nitrogen  Available P Available K Total nitrogen  Total phosphorus  Total potassium  Organic matter
(mg/kg) (mg/kg) (mg/kg) (g/kg) (grkg) (gkg) (grkg)
2021 498 239.50 0.38 161.50 2.04 0.49 13.30 29.33
2022 5.24 222.44 0.50 134.22 2.04 0.42 14.18 36.02
2023 5.34 235.67 0.24 205.22 2.29 0.47 14.37 38.50
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Fig.1 Daily minimum and maximum temperatures during the growth season from rice transplanting to maturity in different years
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Table 2 Field growth period of Weiliangyou 8612 under different nitrogen application levels

2.1.1

sHAEFHOGH R HEK 2 TR, AFECL
#=2 ARRBLETHAM 8612 HIEEBEHA

H-H month-day

Ay SO FEFH R i FrA B 2EE
Year Treatment Sowing Transplanting Heading Full heading Maturity Growth duration (d)
2021 N200 05-20 06-10 08-23 08-26 09-26 129
N150 05-20 06-10 08-22 08-25 09-25 128
N100 05-20 06-10 08-21 08-24 09-24 127
N50 05-20 06-10 08-20 08-23 09-23 126
NO 05-20 06-10 08-20 08-23 09-23 126
2022 N200 05-21 06-11 08-18 08-23 09-23 125
NI150 05-21 06-11 08-17 08-22 09-22 124
N100 05-21 06-11 08-16 08-21 09-20 122
N50 05-21 06-11 08-15 08-20 09-21 123
NO 05-21 06-11 08-14 08-19 09-18 120
2023 N200 05-23 06-13 08-13 08-17 09-20 120
N150 05-23 06-13 08-13 08-18 09-20 120
N100 05-23 06-13 08-12 08-17 09-19 119
N50 05-23 06-13 08-12 08-16 09-17 117
NO 05-23 06-13 08-12 08-16 09-17 117
BRI 8612 1 A — IR, 5 1E ®3 TRMEUKT THAH 8612
WHEAC I (N150) FHEL, JE0E%EUE (N100. N50 AR B RIS
i bk N N Table 3 Dry matter accumulation and harvest
NO) A-FEFEPIAL 8612 fhfE IR AT 1~3 d, FFAEH indexes of Weiliangyou 8612 under different
BRI 2~3 d, REHAEERT 2~4 d, 44 B IR AT 2~ nitrogen fertilizer application levels
. [&lHs M A # TR R .
4 d; H ET ’ iE‘ i %HE (N200) %}EF ’ TEH ;I:% "E A M W3 Dry matter accumulation (t/hm?) qgﬂjﬁ?‘éiﬁ(
FARE . I, 2AFHERE 1d, EFEM Year Treatment Hh AU R in dil;;v?‘f/to )
B%‘[ﬁ . Heading stage ~ Maturity stage
, 2021 N200 15.52+1.01a 23.09+2.06a 49.41+3.66a
212 MFHARRGY R HEI3 ATH, 2021 NI00  14.90¢142a  1820:041b  51.66+1.33a
ﬂf, 1[:&\ 1:':1 . —,%‘ (NO. N100. N200) ’EHE%}EZ NO 13.69+0.34a 18.09+1.76b 51.75+3.01a
. - S, S 2022 N200 14.0941.00ab  19.66+0.76ab  53.41+0.82b
&), HhARH TP AR REMBOR e 8 2= R A B2 NI50 145340442  20.83£0.97a  55.56+0.44a
NO F1 NOO Ab ¥ vV %‘%L/ﬁ G u/\E\EI o N100 13.14+0.17ab  17.58+1.10cd  55.79+0.96a
¥ it TEE‘ f;ﬁ%[j AR IR AT N50 13.45£1.57ab  18.31£0.97bc  55.15+0.90ab
N200 4b3 . 2022 F AN, N100. N50 4b# NO 122841.43b  15.58+1.56d  54.69+1.86a
N 4 BB A A5 N 2023 N200 — 18.05+1.38a 58.59+1.07ab
TEPL 8612%Ehfﬁwﬁf%)ﬁ/&%;-a SR W N1SO - OSeL 1 o7 20el S0b
HO(N150) ZRALZE, NO AT BT % N100 — 17.40£0.99ab  60.03+1.32a
e = =S T J= {2 N50 — 15.12+0.45bc  58.99+0.63ab
PREZ R AT NSO &3 [, SR NO — 13.0141.74c  56.5442.13b

(N100. N50. NO) F, EEM{L 8612 T4
AR BT T N150 A FR, (HU SR8 50 5 1

FR AN F/NE PR LR P<0.05 K EEREZE. TR
Different lowercase letters in the same column indicate significant
differences at the P < 0.05 level. The same below.
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Table 4 Yield and its components of Weiliangyou 8612 under different nitrogen application levels

s Ab 3 FEE A R TR %L GheE TR
Year Treatment Yield (/hm?)  Effective panicle number (/m?) Spikelets per panicle Seed-setting rate (%) 1000-grain weight (g)
2021 N200 11.45+0.51a 270.44+9.50a 218.67+20.03ab 81.90+4.41a 25.23+0.12a
N150 12.16+0.41a 250.94+13.21ab 221.33+2.08ab 74.90+3.81b 24.90+0.46a
N100 12.10+0.47a 245.91+8.51b 207.33+19.86b 75.83£1.72ab 24.67+1.04a
N50 11.47+0.59a 228.93+6.07bc 239.00+12.12a 76.75+4.59ab 25.00+0.80a
NO 10.59+0.34b 215.85+19.41¢c 194.00+22.72b 81.65+1.52a 25.80+0.53a
2022 N200 10.61+0.20a 208.57+19.88a 244.60+17.28ab 90.30+0.71a 24.73+1.05ab
N150 10.88+0.85a 204.66+1.35a 260.95+8.95a 85.73+2.07b 25.03+0.26a
N100 11.06+0.67a 201.5449.94a 249.97+12.69a 86.70+3.82ab 24.73+0.21a
N50 10.88+0.17a 211.50+14.37a 248.32+16.42ab 86.64+1.74ab 24.48+0.37ab
NO 9.64+0.61b 224.98+23.20a 226.07+9.60b 85.90+1.84b 23.93+0.15b
2023 N200 12.21+0.13a 184.28+5.76a 248.98+6.48a 86.94+1.45ab 26.56+1.17a
N150 11.68+0.29ab 191.04+14.81a 235.06+26.16ab 88.34+1.36a 26.62+0.74a
N100 11.29+0.47b 194.97+17.12a 245.05+22.87ab 85.49+1.66b 25.98+0.56a
N50 10.52+0.34¢ 188.68+9.12a 249.29+7.85a 87.06+1.98ab 25.89+0.91a
NO 9.61+0.72d 176.67+2.81a 217.61+15.81b 86.24+0.72ab 24.30+0.62b
M8 N200 11.42 225.00 237.42 86.38 2551
Mean N150 11.57 216.26 239.11 82.99 25.52
N100 11.49 214.66 234.12 82.67 25.13
N50 10.95 210.76 245.54 83.48 25.12
NO 9.95 203.75 212.56 84.60 24.68
77257 HT Analysis of variance
F {8 F-value Y 13.83" 69.53" 16.68" 67.78" 17.117
AP T 17.40™ 3.23" 6.50™ 2.84* 2.66"
EXAIE Y x T 2.85" 3.15™ NS 2.62" 2.88"

“7 FORE P<0.05 K EEFRRFE; 77 FIRME P<0.01 KP EERREFE; NS FIRE P<0.05 KF EERAEE,

“@x [«
>

indicates significant difference at the P < 0.05 leve
significant difference at the P < 0.05 level.
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indicates extremely significant difference at the P < 0.01 level; NS indicates no

A ER R E P 8612 FEK I H RS 26 AT RERS K Zamg A
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Table 5 Processing quality of Weiliangyou 8612 under different nitrogen application levels

%

. 2021 2022 2023
v i SRk i SR % H SR %
Brown rice rate  Head milled rice rate  Brown rice rate  Head milled rice rate Brown rice rate  Head milled rice rate

N200 73.20+1.57a 63.64+4.40a 78.77+0.09a 58.45+2.88a 79.57+0.15a 64.83+0.81a
N150 71.35+2.19a 62.91+5.54a 78.50+0.12a 58.10+0.96a 79.33+0.21a 64.10+0.61abc
N100 71.19+0.39a 58.45+3.44a 78.50+0.38a 57.81£0.73ab 79.30+0.53ab 64.27+0.45ab
N50 70.66+1.55a 60.04+0.25a 77.82+0.08b 55.67+1.78ab 78.77+0.06b 63.37+0.38bc
NO 70.79+0.69a 56.514+4.04a 77.67+0.35b 53.99+3.09b 78.03+0.32¢ 63.17+0.15¢
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BRI (RS N150 A0 FEAH b 3 4514 ) BT+
T 33 F0.6 4NES A, HER 2022 5 S

KV (R 6) 5 Ut IE 24 18 0 ZOME ft FHY & ) DA
FEA RIS WL BT, 249K, 4R LR SRRl 5 AR 22 55
T e A2 HE R R B IRD R I E SIS A1
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Table 6 Appearance quality of Weiliangyou 8612 under different nitrogen application levels

2021 2022 2023

nﬁﬁm G BERR BAE Kk BEARE BAE Kl BERE BAE

L/'W CR (%) CD (%) L/'W CR (%) CD (%) L/'W CR (%) CD (%)

N200 3.32+0.07a 15.33+1.84c¢ 4.33+0.77¢c 3.18+0.04a 13.42+3.09¢ 5.61+£2.05b 3.43+0.06a 17.00+4.24b  4.95+1.34c
N150 3.30+0.06a 14.75+5.24c¢ 4.34+1.64c 3.20+0.03a 17.50+3.78bc 7.42+1.37ab  3.40+0.00a 21.50+0.71ab 6.95+0.21ab
N100 3.35+0.02a 19.69+2.55bc  5.22+0.68bc  3.17+0.01a 24.00+1.75a 9.90+0.34a 3.40+0.00a 20.00+2.83ab  5.45+0.49bc

N50 3.37+0.06a 25.92+1.38a 7.72+0.83a 3.18+0.09a 21.33+1.76ab 9.32+0.90a 3.43+0.06a 27.00+2.83a 8.45+0.35a
NO 3.34+0.02a 24.75+2.65ab 6.78+1.38ab  3.24+0.04a 23.25+1.25a 9.2242.16a 3.37+0.06a 19.50+2.12b 7.15+0.64ab

L/W: KLk, CR: EHKE, CD: EHE.
L/W: ratio of length to width of kernel, CR: chalkiness rate, CD: chalkiness degree.

233 MEAAETRLRGY A BAELE, AFEK
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K (B 2) , N100 A FRKE A& & 3 7
PMEN 7.27%, B N150 AEEREAK T 6.30%. Jiitt
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Table 7 Cooking quality of Weiliangyou 8612 under different nitrogen application levels
2021 2022 2023
ol TwwmaR R REE HEERAR  RE R AmenaR  WEE R
AC (%) ASV GC (mm) AC (%) ASV GC (mm) AC (%) ASV GC (mm)
N200 12.60+0.17b 3.20+0.10b  70.33+6.51a 13.15+£0.57ab  3.00+0.00a 75.83+2.31a 11.33+0.29a  3.00+£0.00a 80.67+4.51a
NI150 13.07+0.15a 3.23+0.06ab 71.33+1.15a 12.85+0.04ab  3.07+0.12a 74.33+£5.35a 11.83+0.47a  3.00+0.00a 81.33+5.51a
N100 12.67+0.21ab  3.20+0.10b  75.00+2.65a 13.45+0.50ab  3.13+£0.22a 78.83+3.82a 11.67+0.40a  3.00+£0.00a 82.33+4.04a
N50 12.70+0.20ab  3.50+0.17ab 72.33+1.53a  13.58+0.36a 3.2240.28a 78.33+4.54a 11.73+£0.40a  3.17+0.29a 79.67+0.58a
NO 12.97+0.40ab  3.57+0.38a  74.67+1.53a  12.68+0.53b 3.15¢0.27a 74.50+3.91a 11.53+0.15a  3.07+0.12a 81.67+4.51a

AC: HEREWM &R, ASV: BMHE, GC: KME, .

AC: amylose content, ASV: alkali spreading value; GC: gel consistency, the same below.
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Fig.2 Effects of different nitrogen application
levels on protein content of Weiliangyou 8612
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Table 8 Changes in rice physicochemical indicators
of Weiliangyou 8612 after storage under
different nitrogen application levels

fEAERTE] (D EBEE

E{=lH

Protein cont

wm WO D AR M
Treatment time (month) AC (%) ASV GC (mm)
N200 3 13.43+0.14a 3.00£0.00a 74.50+2.12a
15 13.24+0.11a 3.00+0.00a 70.33+1.15a
N150 3 12.824+0.05a 3.00+0.00a 71.00+1.41a
15 13.03+0.13a 3.00+£0.00a 68.50+0.71a
N100 3 12.87+0.52a 3.11+0.19a 78.00+1.41a
15 13.13+0.39a 3.38+0.06a 67.00£1.41b
N50 3 13.2440.29a 3.00+0.00a 83.50+0.71a
15 11.9240.04b 3.00+0.00a 60.50+0.71b
NO 3 13.2940.16a 3.00+0.00a 70.00+2.83a
15 12.34+0.03b 3.00+0.00a 68.00+1.00a
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The Effects of Reducing Nitrogen Fertilizer Application on
the Yield and Quality of Super Rice Weiliangyou 8612

He Jiahui'?, Li Yanfeng?, Yan Tianze?, Zhang Xuanwen?, Qin Peng?,
Guo Jinyou?, Wang Kai?, Liu Xionglun', Yang Yuanzhu'?
("College of Agronomy, Hunan Agricultural University, Changsha 410128, Hunan, China;
2Yuan Longping High-Tech Agriculture Co., Ltd./National Key Laboratory of Hybrid Rice/Key Laboratory of
Southern Rice Innovation & Improvement, Ministry of Agriculture and Rural Affairs/Hunan Engineering
Laboratory of Disease and Pest Resistant Rice Breeding, Changsha 410128, Hunan, China)
Abstract
Weiliangyou 8612, and to determine the feasibility of reducing nitrogen fertilizer application in production, five
levels of nitrogen fertilizer application were set at 0 (NO), 50 (N50), 100 (N100), 150 (N150, general nitrogen
fertilizer application amount), and 200 kg/ha (N200), a three-year field experiment was conducted to test its

To investigate the impact of reducing nitrogen fertilizer application on the yield and rice quality of

yield, yield-related traits, and rice quality. The results showed that compared with N150, appropriate increases
(N200) and reductions (N100) in nitrogen fertilizer application did not significantly increase or decrease the yield
of Weiliangyou 8612, nor did it have a significant impact on rice processing, appearance, and cooking quality.
However, reducing nitrogen fertilizer application reduced the protein content of rice, which was helpful for
improving the taste quality. In conclusion, under the condition of medium to above soil fertility, super rice
Weiliangyou 8612 had no significant yield reduction under the treatment of nitrogen reduction (N100).
Furthermore, processing and appearance quality indicators were not sensitive to nitrogen application rate, and a
reduction in nitrogen fertilizer application leaded to a decrease in protein content, which could improve its taste
quality.

Key words Super rice; Weiliangyou 8612; Nitrogen application rates; Yield; Rice quality
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