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Study on nitrogen use efficiency of Nanjing series japonica rice varieties
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Abstract: The response of yield and its components of seven Nanjing japonica varieties to nitrogen (N) was studied to
provide a basis for reasonable application of N fertilizer on large-scale green production. The effects of four nitrogen levels (N, :
0 kg/hm*, N, : 150 kg/hm*, N, : 300 kg/hm” and N, : 450 kg/hm’) on seven rice varieties were explored. The split-plot de-
sign was used in the experiment, the nitrogen level was the main plot, the variety was the split plot, and the experiment was re-
peated three times. The response of flag leaf traits, internode breaking resistance, yield and its components to nitrogen fertilizer
and nitrogen utilization characteristics of different varieties were investigated. The results showed that the yield was increased by
nitrogen application, and the yield increasing range was 1.61-3.43 t/hm’. Partial factor productivity of applied N fertilizer was
59.61-66. 61 kg/kg, N harvest index was 60.29%—68. 07% , agronomic N use efficiency was 9.82—18. 98 kg/kg, and physiological
N use efficiency was 41.31-58. 20 kg/kg. Nanjing 5818, Nanjing 9036 and Nanjing 60 were sensitive varieties with high N use ef-
ficiency. Nanjing 5818 and Nanjing 9036 had high agronomic N use efficiency and N fertilizer contribution rate. Nanjing 60 had

YR 8 . 2022-03-02 high physiological N use efficiency. These three varieties need

EETIE T A T AR R H ( BE2019375) + 1T 474 4 B4k i to optimize nitrogen fertilizer management in production to
i H [ JBGS(2021)001 ] give full play to the role of nitrogen fertilizer in increasing
YEEREN B ¥(1976-) 20 LA r s A 4 B R, FENH yield. For varieties with show response to nitrogen, it is nec-
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nitrogen and yield, so as to obtain higher nitrogen use efficiency. In this study, the steady increase of spikelet is the key to high

yield on the basis of stable seed setting rate and thousand-grain weight. Nanjing 5718 and Nanjing 9036 have strong lodging resist-

ance and are good choices for planting under high nitrogen conditions in Jiangsu province.
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Table 1 Variance analysis for flag leaf traits, breaking resistance, yield and its components among varieties and nitrogen levels

R 5718 FIRGHE 60 UG EAR N, (N, N, AP TG
W52 0N AR S N AGFEZE A R N, N, AbHE
WERET N (£ 2),

A ‘?!;”*5 GInPRTR  CWISHTS MEE GHEER e TRER b
FA - — — — - —
BT - . . — .

* F/RAE 0. 05 KV IB3E ; wx F/R7E 0. 01 K B3E ;- FRARE,

R2 HEMNAREERIAMKEHEHAN TERTAD FEREMRESR

oAl

Table 2 Effects of nitrogen application on flag leaf traits, breaking resistance, yield and its components of different rice varieties

R 9108 Ny 37.70£0.2¢  25.08+5.5b  62.0+9.6b 9.3+0.54b 100.2+1.40ab 95.3+0.16a 25.7+0.18a 7.45+0.16b
N, 41.47+2.2b  34.05+2.5a 133.7£6.2a 10.4+1.26ab 90.6+5.57b 93.1+5.36a 25.7+1.03a 8.93+0.65a
N, 46.87«1.1a 42.16x4.9a 38.5+6.2¢ 9.9+0.68b 108.3+5.05a 96.6+0.02a 26.7+0.76a 9.21+0.15a
N, 45.23£0.8a 37.28+3.3a 40.9+8.2¢  12.2+£0.70a 93.8£0.35b 96.3£0.55a 25.1+0.28a 8.46+0.24ab
TR 5758 Ny 37.90+0.7b  31.49+2.4b 173.4+13.1a 10.7+0.02ab 97.0+1.37b  96.8+0.06a 25.6+0.28a 7.82+0.22b
N, 41.57+1.7ab 31.63£3.3b 129.0+18.5b 10.0+0.27b 125.9+3.39a 95.7+1.19ab 26.0+£0.39a 9.49+0.21a
N, 45.00+1.2a 39.34+2.0a  31.6x2.2¢ 10.8+0.54a 121.0+4.38a 95.2+0.51ab 25.0+£0.57a 9.84+0.15a
N, 47.50+2.7a 32.84+5.8b 39.9+6.9c¢ 11.1£0.63a 116.3+12.93a 93.7+1.21b 24.8+0.68a 9.57+0.39a
B 5718 Ny 44.03+0.8b  31.48+5.1b 69.7+10.6b  8.7+0.72b 93.1+2.65¢ 97.3+0.70a 29.4+0.50a 8.38+0.29c¢
N, 46.97+1.5ab 37.05+2.1ab 151.1+20.9a 9.9+2.04ab 111.1+7.82ab 93.9+1.59b 29.7+0.73a 9.99+0.13a
N, 49.97+0.1a 40.69+6.1a  61.4+10.3b 13.1£1.64a 125.4+3.62a 96.0+0.60ab 28.9+0.42a 9.39+0.06b
N, 48.10+£3.9ab 44.05+5.5a 87.7£11.5b 10.8+1.57ab 108.6+£3.11b  96.3+0.68ab 29.5+0.89a 9.36+0.27b
K 5818 Ny 39.90+1.1c  22.90+2.1c 60.5+9.9¢c 10.4+1.37b 74.7£8.34b  96.4+0.41a 27.2+0.80a 6.46+0.26b
N, 42.20+0.2b  26.22+4.7bc 122.4+4.3a  11.9+£0.96ab 100.7+8.31a 93.2+1.87a 26.3x0.51a 9.30+0.33a
N, 45.67+2.2a 37.45+4.1a 100.3+16.4b 13.9+0.96a 110.2+6.16a 93.9+0.87a 25.4+1.56a 9.53+0.23a
N, 45.03+2.2a 33.28+5.4ab 60.6+7.4c  12.1£0.16ab 114.5+15.00a 92.7+2.29a 25.1+0.49a 9.89+0.43a
A 60 Ny 35.00+0.9¢ 24.17+4.5b 51.8+8.7bc¢  9.2+0.57b 116.1+2.86a 93.7+1.22a 25.7+0.25a 7.57+0.04b
N, 39.40+1.8bc 32.37+2.0ab 142.3+28.2a 10.3%£1.19ab 119.8+1.37a 93.3x1.29a 26.3+0.04a 9.36+0.16a
N, 45.00+1.3ab 39.90+£6.2a  41.4+8.1c  12.4+1.29a 122.9+2.56a 93.7+2.36a 26.8+1.00a 9.98+0.07a
N, 46.73£2.0a  38.64+8.7a 74.0+10.8b 12.1+0.87a 104.8+4.14b  94.0+0.75a 25.8+0.38a 10.00+0.34a
A 9308 Ny 40.83+2.0b 19.12+1.2¢ 38.6+4.7b  11.8+1.26a 79.1£3.80b  95.7£0.59a 25.7+0.30a 7.23+0.64b
N, 41.50+2.0b  30.10£4.1bc 114.9+22.9a 12.7+0.82a 100.2+5.26a 95.4+0.20a 25.7+0.80a 9.10+0.52a
N, 48.97£0.2a 39.04+5.8a 34.8+6.1b  13.3x0.72a 111.6+8.40a 95.1+x1.05a 24.8+0.46a 9.22+0.39a
N; 47.97+1.3a  35.06+£5.5ab 38.1+6.1b  11.2+0.95a 108.4+0.17a 92.0+0.27b  25.5+0.50a 9.21+0.09a
5 9036 Ny 36.30£1.2¢  29.81+2.8b 79.4+4.3a 9.7+0.54b 88.9+7.13b  94.6+0.69a 25.6+x0.31a 6.92+0.10b
N, 41.40+0.5b  34.19+2.3b 86.7£18.5a 10.3x0.98b 110.6+£5.84a 95.4+1.25a 26.5+0.40a 9.49+0.27a
N, 46.77«1.3a  43.19+£5.5a 64.6+7.8b  13.3x0.98a 120.0+2.52a 94.5+1.06a 26.0+0.35a 9.47+0.26a
N, 45.37+1.3a  35.33+3.4b 86.2+18.4a 12.2+1.64ab 95.9+7.16b 95.7+1.06a 26.0+1.26a 9.11+0.53a

(7] Al P ) S R 5 AN ) /NG B R AN TR AR HR ] 22 55 8.3 (P<0. 05) o N SEAUIE AU 0 kg/hm® ;N AL = 150 kg/hm; N, : 41 (it
B 300 kg/hm? ;N ; AU A 450 kg/hm? . FHEAEH N FEHE (n=3) , SItH5Z 58N 8 A 26 HIERY SPAD i,
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Fig.1 The flag leaves of Nanjing 9108 and Nanjing 5718 under different nitrogen levels
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Fig.2 SPAD values of flag leaves of Nanjing 9108 and Nanjing 5718 under different nitrogen levels
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Fig.3 Yield of Nanjing series varieties under different nitrogen

levels
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Fig.4 Breaking resistance of basal internodes under different

nitrogen treatments
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FRE KXo A3 R AL B5ORN 4 7 RS 5 i)
Al BERE 5758 Rk 5818 IR KE 9308 7Ef& A T
R AREFM P BEB A B E 2R R E
E T AR HE, FRE 60 7 5 ZUKF T Y AR
FACEUIA 104, 8 4%, (LT HA 3 MREE KT,
R RE 9036 7E H A S AR S T 1) B BRI AL %K
43R 120. 0 KA 110. 6 47, WA B EZES BE S
T EACSAE T 1 88. 9 ki Fl s A &1 F Y 95.9
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RF A B A R R B R 4 SR R R
K, A S 5 Bl i 45 58 AR AE 90% LA b 7 AN
Ffrebr HAT 3 AN il i, BVES A 5758 (R AE 5718 HI R Bt
9308 ML RIEK AR K FRAFERELER. M
B 5758 FIREKE 5718 & B A AN it 04 #1285 2 K dye
o FARE 9308 NI = AAL BRZE IR AR, WK T
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RR AL FRXT 45 R RE 2251 i b TR 5 = A S i 5
FEEL R R BAE BN G5 S R AR, 3 7 S
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2.5 EERISMHMEIEFAE

3 WoR, T AP A R W E S T (PFP)
59.61~66. 61 kg/kg, FIFH 9108 IR Z A= fiix
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AWK 9108 B RIHE 5718,
B5 FREEKTLIETEE 9108 FEHE 5718 FIRZMHR
Fig.5 Agronomic traits of Nanjing 9108 and Nanjing 5718 under different nitrogen levels

FAREZR G 7 A 5 A AR A 2 R FHR% (AN-
UE)fFTEROR B 22 5%, i BE 5818 HY ANUE f iy , ik
# 18. 98 kg/kg; B4 9036 1) ANUE F§1i%, M 17. 17
ke/kg, B K 9108 A9 ANUE fiefik, 4 9. 82 kg/kg, H:
A4 R ANUE 11,00~ 14.00 kg/kg, *FF
R LA R (PNUE ) KUl TR A KR, 7
AN AP PNUE Y97 40. 00 kg/kglA I, Hod Bk 60
) PNUE %5 ,i5% 58. 20 kg/kg(#£3) .

#3 BEMRE RIS AR E0
Table 3 Effects of nitrogen application on nitrogen use efficiency of

different rice varieties

PFP NHI NCP ANUE PNUE

i (k) (%) (%) (keke) (k/ke)
FE A 9108 59.61 60.79 16.50 9.82 49.26
ik 5758 63.28 68.07 17.63  11.15 47.89
AR 5718 66.61 60.29 20.33  13.54 41.37
I 5818 62.03 61.75 30.60  18.98 41.31
B 60 62.38 65.09 19.45  12.11 58.20
R 9308 60.22  64.63 21.09  12.89 45.44
R 9036 63.27 62.40 2734 1717 47.88

PFP B3 NHI: R WCIAEE; NCP FL TR A ANUE
HERFER AR PNUE A F LR A%

3 97 i
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P AU LA NS IS TR 300 ke/hm?jifi &
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et P R 1 N e JE R, LA 300 kg/hm® ZbFER i 7
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4 240 kg/hm* 1 300 kg/hm’ B HEAEIA S A5 R 1Y)
BN, 240 kg/hm® SEAEIUAES M et . bk
I T B AR AR F B 30 R AR IS AR ]
PR T IR s R 1B B R, FEARHF 9T, B AR
FIKE 5818 FTRGHE 60 1 AA I T ftfe e, (HAEF R
5758 R #5818 | HE 60 A KE 9308 FHFGAH 9036 7 5 |
o REEAE PR W 22 YR Nt
FUBALEE R ) 2 = TR R AL T, R 5718
FEARA SR ity , P RE 9108 ZEMRA . TP AL T
PRI W2 R AR T AU AN AU AL B
A 5718 MR ABURA Y, AW 7 R R
HEFPEAR (150 kg/hm® ) £ F AT LA 3-SR
ZA A== A,

HARIIA ] St oot BUR BRI R IR, 4 RE
SR SRR SR A PP, B AR R
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