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Table 1 Basic information and main characteristics of the test materials

5 w A HIEIR T P EHEM FERHIE
Number Variety Approval number  Plant height (cm) Growth period (d) Main characteristic
V1 R202 — 110.0 125.0 HRRR A, BRSO F RE R
V2 EWR 45 EFERE 2009012 124.8 1353 TR HIFE A, B 2 4E X IR 8 Bt B 7~ 7.04%,
(CK) W T AN SRR T B RS bR, KT R TR 2 Rl
2 [X SRR G0 22 B0 ORI DX SRR 6 o HE o
V3 2 532 EHAE 20243086 120.0 131.8 ZASHIAG SR, SR 2 4F XIS E 00 R 6.00%,
T I S A = A o B P RS B v
V4 ZEWL 879  EHFE 20216089 119.4 130.0 ZASHIFG LR, SR 2 4F XA I R0 R 6.30%,
T I S A A o B P RS bR v
V5 ZAfL 6019 [H e FE 20232050 125.9 133.9 ZASHIAG SR, SR 2 4F XIS R 6.20%,
I S A — A 5 B P RS bR
V6 Wil 5043 [H=fE 20231019 119.4 1354 FATHIFG AN, EIR 2 X 3G T 3 B HRIE 7 9.20%,
FRPUREIEDR, A AT SR R AR
V7 R 686 [E# % 20210286 120.2 1323 FATHIFG AN, EIR 2 X 30T 3 B0 G 7~ 8.04%,

ot ST A A — SO 5T I R e o

1.2 Rt

BT 2022-2023 FFAE LR A M T K A5
Bdd T, LFCONKRE L, RN, RTE TN
Mo TSR ARE M A A PR 15.50 gkg %A
1.13 g/kg Bl % 82.75 mg/kg i &5 32.10 mg/kg-
T 78.50 mg/kg.
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AR e ik, 5 H 19 H¥ER, 6 H 19 H
Fdk, MATEEY 16.7 cmx26.4 cm, 2258 HE i Fib Bt
Rk, WRUKRE MBI Ak . — IR IR
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R A it e R OK B KRG A P AT
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MHIEEA K, % GB/T 178912017045 &
BHKZE (HMR) ¢ 8 3 3R 000 & 5K 1)
TEHE (CD) FIEERZE (CR) ;5 [ @ KA
IR B (GC) « EBEE R (AC) R IHH (ASV).
F 22 808 R R B ) R 0 58 AR
133 REAAE FRSHEMITEITESRL
BR[15-16]. HEWUCE R (g/hm?) =R 5
T ETEE;
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T i A R R

BICKFRLAE P2 308 (NGE, kg/kg) =F-Firs
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Table 2 Analysis of variance for yield and its components among varieties and nitrogen application rates

Source of variation Yield Effective panicles ~ Grain number per panicle  Seed-setting rate ~ 1000-grain weight
% & Nitrogen application rate (N) 93.29** 451.12™ 32.20" 2.455" 4.722™
i Flt Variety (V) 14.67" 287.15™ 100.94™ 21.921 76.376™
JERE xR (NXV) 191" 39.12" 16.56™ 1.687" 1.873°

€ R N RIFORIE P<0.05 M P<0.01 KFERRE. FR.
“*” and “*” indicate significant differences at P < 0.05 and P < 0.01 levels, respectively. The same below.
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ARNGF R RG] 2R EE (P<0.05) o R,
Different lowercase letters indicate significant differences among treatments (P < 0.05). The same below.
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Fig.2 Effects of nitrogen application rate on the component factors of rice yield
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Table 3  Analysis of variance for nitrogen use efficiency of rice among varieties and nitrogen application rates

AR 53 KUK Source of variation NDE NGE NPE NRE NAE NPPE
Jiti % & Nitrogen application rate (N) 12.944™ 51.999"* 28.167" 15.819™ 56.786™ 66.919™
FFh Variety (V) 186.170™ 165.450" 39.250™ 7.618™ 29.263* 619.715"
i ZEx T (NxV) 1327 2.065" 2.236" 3.808" 5.722" 8.385"

ETE /G

K 4 R, AE STV A R AR
A = R TN R ARG AR 77 g i AR o e G = P G o
B, 7E NO B 2R fesr, N270 B RCR R . T
0T BUIE AR BRI FH 2 L SIS SR F 3R AU A 2
I SR B2 (R R AN B o ZUIE AR HER R e

)52 N45 Jti & & N1 VS fhFl, o~ 92.04 kg/kg,
HWON V6 fh, N 83.97 kg/kg. FALM A =
RN 22 H] F 2 B =i /2 V4 S PR AE N9O it &L
B, 29N 57.07%H1 39.48 kg/kg. {HEEKATZ
iob it A T AR PR R AR FH AR

T (R 5) R, % &S Z R H L
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Table 4 Effects of nitrogen application rates on nitrogen use efficiency
fuFf Variety  #i%(E Nitrogen applicationrate  NDE (kg/kg)  NGE (kg/kg)  NPE (kg/kg)  NRE (%) NAE (kg/kg)  NPPE (%)

\%! NO 155.43a 93.51a - - - -
N45 137.35b 81.11b 68.94a 42.44a 27.76a 66.23a
N90 125.02¢ 75.76¢d 59.65b 41.58a 19.26b 44.90b
N135 121.17¢ 70.33¢ 59.28b 41.93a 24.30ab 43.54b
N180 106.84d 64.31d 53.52bc 43.61a 23.00ab 38.39¢
N225 109.71d 61.28d 45.23¢ 26.88b 11.80c 24.62d
N270 102.14d 54.01e 36.49d 25.88b 9.19¢ 20.18d
V2 NO 147.40a 94.49a - - - -
N45 130.22b 84.62b 72.62a 40.84a 29.52a 76.44a
N90 125.61bc 81.47b 52.54b 40.53a 21.32bc 52.60b
N135 125.13bc 80.82b 70.55a 33.32a 23.55ab 47.01b
N180 116.24d 62.85¢ 44.82bc 35.15a 15.80cd 35.57c
N225 111.15¢cd 64.46¢ 51.29bc 37.76a 19.38bcd 35.02¢
N270 103.60d 56.10d 39.83¢ 33.64a 13.42d 26.82d
V3 NO 132.68a 71.88a - - - -
N45 128.77a 67.52ab 38.41b 10.68b 3.95d 57.78a
N90 113.91b 59.25b 32.68b 27.24ab 8.84c 44.73b
N135 111.65b 59.81b 47.47a 35.47a 16.38a 43.30b
N180 105.15b 56.30b 35.23b 20.93ab 6.79cd 30.32¢
N225 100.58b 54.60bc 40.28b 30.14a 12.14b 30.08¢c
N270 85.08¢c 43.12¢ 25.42¢ 34.75a 8.69¢ 24.07d
V4 NO 151.75a 95.56a - - - -
N45 132.72b 80.46b 67.59ab 47.79ab 32.25bc 71.98a
N90 122.26¢ 79.86b 69.44ab 57.07a 39.48a 65.96a
N135 120.36¢ 78.23b 71.70a 36.79b 26.35¢ 56.21b
N180 105.01d 69.48¢c 61.75b 55.61a 34.20ab 50.09b
N225 104.13d 68.73¢ 61.19b 48.94ab 29.90bc 43.15¢
N270 103.70d 62.19d 51.27¢ 36.27b 18.61d 29.96d
V5 NO 154.98a 93.93a - - - -
N45 139.83b 90.97a 92.04a 35.71bc 31.00a 85.44a
N90 123.92¢ 77.24b 56.85b 42.16ab 23.90ab 60.19b
N135 118.66¢cd 75.12b 63.64b 46.13a 29.37a 56.59b
N180 114.48cde 75.56b 64.06b 28.26bc 23.47b 45.24c
N225 112.17de 70.21b 58.77b 39.78ab 23.38ab 41.53¢
N270 107.89¢ 69.20b 56.23b 30.56¢ 17.07b 32.62d
V6 NO 150.56a 92.98a - - - -
N45 135.62b 89.25a 83.97a 31.32cd 26.20a 68.40a
N90 118.74¢c 73.50b 57.14b 40.42abc 23.07a 51.20b
N135 117.61c 73.28b 60.44b 34.72bc 21.00a 45.10bc
N180 110.98d 64.17¢c 53.05b 53.39a 28.33a 45.21bc
N225 106.34d 64.58¢c 55.04b 45.30ab 24.97a 39.03¢
N270 98.46¢ 58.23d 36.57¢c 20.74d 7.61b 19.67d
V7 NO 147.22a 87.84a - - - -
N45 139.73a 82.36a 69.91a 24.09bc 16.95ab 63.73a
N90 124.91b 75.20b 48.62¢c 28.51bc 13.77bc 44.96b
N135 124.63b 74.86b 63.30ab 30.15b 19.08a 42.47bc
N180 108.60c 68.11b 56.86bc 37.40a 21.27a 39.98¢c
N225 107.72¢ 63.02¢ 47.88¢c 40.75a 19.51a 35.10d
N270 107.55¢ 62.48¢c 45.39¢ 22.61c 10.25¢ 23.62¢

ARNEGFRFR RN ZREE (P<0.05) . T

Different lowercase letters indicate significant differences among treatments (P < 0.05). The same below.
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Table 5 Correlation analysis between nitrogen application rates and nitrogen use efficiency

T H Item NDE NGE NPE NRE NAE NPPE
NGE 0.926™ 1.000
NPE -0.010 0.232 1.000
NRE 0.401% 0.672™ 0.860™" 1.000
NAE 0.739" 0.942™ 0.405™ 0.800" 1.000
NPPE 0.843™ 0.849™ 0.346" 0.668" 0.780™ 1.000
Jiti % Nitrogen application rate -0.906™ -0.811™ -0.101 -0.390° -0.563" -0.882*

CFN S RIRIRTE P<0.05 1 P <0.01 /KA B
“*” and “*” indicate significant correlations at P < 0.05 and P < 0.01 levels, respectively.
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Table 6 Difference in nitrogen use efficiency among varieties

A NDE +CK NGE +CK NPE +CK NRE  *CK NAE +CK NPPE +CK

Variety (kg/kg) (%) (kgkg (%) (kgkg) (%) (%) (%) (kegkg) (%) (%) (%)
Vi 121.2a 9.01  70.3a 9.10  59.3a 1557 41.9abc  11.03  24.3b 2541 4352 2432
V3 100.6d -9.51  546c  -1531 403d 2147 30.1d 2018  12.1d  -37.37 30.le -14.10
V4 104.1bcd 632  68.7a 6.62 6l.2a 1930 489a 2961  299a 5431 432ab 2321
V5 112.2b 092 70.2a 891  58.8a 14.57  39.8bc 535  23.4b 20.65 41.5b  18.58
V6 106.3bcd  -4.33  64.6ab 0.18  55.0ab 732 453ab  19.98  25.0b 28.83 39.0c  11.46
V7 103.0cd  -7.32  60.0bc  -6.89  47.9¢ -6.65  40.8bc 791 19.5¢ 0.51 35.1d 0.24

V2 (CK) 111.2bc — 64.5ab — 51.3bc —  378¢ — 19.4¢ —  35.0d —

BRRECV (%) 7.04 — 9.82 — 15.09 — 15.44 — 26.91 — 13.58 —
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Fig.3 Effects of nitrogen application rates on rice quality
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Effects of Nitrogen Fertilizer Rates on Grain Yield, Grain Quality,
and Nitrogen Use Efficiency of High-Yield and High-Quality
Medium Indica Rice in the Jianghuai Rice-Growing Region

Ruan Xinmin'23, Cong Xihan'23, Du Hongyang'23, Yue Wei4, Shi Fuzhi'?3,
Luo Yanchang'23, Wang Yuanlei'?3, Luo Zhixiang"?3
('Rice Research Institute, Anhui Academy of Agricultural Sciences, Hefei 230031, Anhui, China;
Anhui Provincial Key Laboratory of Rice Genetics and Breeding, Hefei 230031, Anhui, China;
3Anhui Provincial Key Laboratory of Rice Germplasm Innovation and Molecular Improvement, Hefei 230031,
Anhui, China; “Anhui Agricultural Meteorology Center, Hefei 230088, Anhui, China)

Abstract To investigate the effects of nitrogen (N) application rates on yield, grain quality, and nitrogen use
efficiency (NUE) of high-yield and high-quality medium indica rice in the Jianghuai rice-growing region, seven
N application gradients were established to evaluate newly developed rice varieties characterized by high yield,
excellent quality, and favorable comprehensive traits, which are widely adopted in large-scale production. The
results showed that, except for the conventional variety R202, which achieved the highest yield at an N
application rate of 180 kg/ha, all hybrid varieties attained their maximum yield at 225 kg/ha. The influence of N
fertilizer on the yield of high-yield rice varieties was primarily attributed to the number of effective panicles and
grain number per panicle. At the optimal yield level, the agronomic nitrogen use efficiency (NAE) of varieties
Quanliangyou 879, Liangyou 5043, R202, and Quanyou 6019 increased by more than 20% compared with the
control variety Fengliangyou 4. Additionally, their nitrogen uptake efficiency (NRE) increased by over 5%,
physiological nitrogen use efficiency (NPE) by more than 7%, and partial factor productivity of nitrogen (NPPE)
by over 10%. The dry matter production efficiency, grain production efficiency, and partial factor productivity of
nitrogen decreased with increasing N application rates. Elevated N application improved the head rice rate of
high-yield and high-quality rice varieties while reducing chalkiness degree and amylose content. However,
transparency and alkali spreading value exhibited no significant changes.

Key words Rice; Nitrogen application rates; Yield; Quality; Nitrogen use efficiency



	1  材料与方法
	1.1  试验材料
	1.2  试验设计
	1.3  测定项目与方法
	1.4  数据处理

	2  结果与分析
	2.1  施氮量对高产优质水稻产量及其构成因素的影响
	2.2  施氮量对高产优质水稻氮肥利用率的影响
	2.3  高产优质水稻在产量最高时氮肥利用率差异
	2.4  氮肥水平对高产优质水稻稻米品质的影响

	3  讨论
	3.1  施氮量对高产优质水稻产量及其构成因素的影响
	3.2  施氮量对高产优质水稻氮肥利用率的影响
	3.3  施氮量对高产优质水稻品质的影响

	4  结论

