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Abstract: [Objective] The aim was to clarify the characteristics of population growth of japonica varieties with high
nitrogen use efficiency and high yield in Huaibei Area. [Method1The yield components, number of stems and tillers,leaf
area and population biomass production were investigated under their optimum N levels with 3 representative japonica
varieties [high N use efficiency and high yield (HNUEHY), medium N use efficiency and high yield MNUEHY), high N
use efficiency and medium yield MNUEMY)] as material. [Result] Number of stems and tillers increased slowly to the
peak in jointing stage of HNUEHY, and then decreased gently with the highest percentage of productive tillers. The leaf
area indexes of HNUEHY and HNUEMY were the highest and lowest at heading stage. The leaf area index of HNUEHY
were 2.53% and 2.58% higher than that of MNUEHY and HNUEMY. The order of effective leaf area index was
HNUEHY> HNUEMY> MNUEHY, the order of high effective leaf area index was MNUEHY> HNUEHY> HNUEMY.
From heading to maturity stage, the photosynthetic potentials of HNUEHY and MNUEHY were 10.58% and 9.86%
higher than that of HNUEMY, showing no obvious difference between each other. The total dry matter accumulation of
HNUEHY was slightly lower than that of MNUEHY. From heading to maturity stage, the dry matter accumulations
increased with increasing yield level with the highest ratio for HNUEHY. Before jointing stage, the crop growth rate of
HNUEHY was lower than that of MNUEHY. After joining stage, the crop growth rate of HNUEHY were 8.79% and
17.46% higher than that of MNUEHY and HNUEMY. [Conclusion] The leaf area index, dry matter accumulation and
crop growth rate of HNUEHY were less than those of MNUEHY and HNUEMY before jointing stage; while the
photosynthetic potential, harvest index, percentage of productive tillers, crop growth rate and dry matter accumulation
and ratio of HNUEHY were the highest from heading to maturity stage.
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RIGT 2014 AT 2015 FEAEIN REATL TR %
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1.53 g/kg, BRMRA 90.30 mg/kg, HESE 34.4
mg/kg, HAH 88.6 mg/kg. KRHHEX i, LA
HEZ)KFRAEX, MACARIX, RXTMHHA 10
m’, FNXSAT TR, SAEEYLHES, &

Rice varieties used in the experiment and its N application rates

ENPIk 31 A AN SEH Al Variety
Productivity level No. of varieties Growth duration/d 225.0 kg-hm’z 262.5 kg-hm’z 300.0 kg-hm’2
TRZKF 7 155 ARG S, BTHE 18, MERE 1, HIZHE 27, THE4 5,
Top level(=10.50 t-hm?) FE 12 TS
2K 12 154 9T, WERE 14, 2555 10, 7555 326, EhAE 1L, G 19, hAE 12
High level(9.75~10.50 t-hm™) #R35 EfT 65, EAT 45, 99,

AT 88
w2 K 11 154 WG 785, EISAF 21, W026, 91108, PUFH 11, WRE 11, B2 5
Middle level(9.00~9.75 t-hm™) WRS S, MR8 R8T, HAE 263
JRJZKF 4 154 RS, 125 BEe's, 7575867

Low level(<9.00 t-hm™)
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Table 2. Classification of N use efficiency of different productivity types of rice variety.

. - A7 155k Productivity levels/(t-hm™)

JJ=7KF LL H)ZKF ML )= 7K HL TiJ=7KF TL
Type Range/%

<9.00 9.00~9.75 9.75~10.50 =10.50
AR 29.58~35.01 B 65, U555 867,  MEEE2 S, IN1108, #hiE 11
Low ANRE ERELS, RRE2 S R 1L, W026
ZH R 35.78~39.21 #AE 18, WFE 11, hFE 12, 9555326, EAE 9T,  BAE 18, MUAE 12, JERE 11
Middle ANRE WRS 5, IUAE 785, MEKE 6 Y, BIRG 99, R 88,
%6 8 5, HEFE 263 #7510, #HE 19

Rt 40.13~43.45 HUEHE 21 4T, WERE 14, B3 S Rk 27, bR Y, T
High ANRE B4, ERTY

TL— Tz KF; HL— 527K, ML—hZ7KF; LL—fR)2KF

TL, Top level; HL, High level; ML, Middle level; LL, Low level. ANRE, Apparent nitrogen recovery efficiency.
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Table 3. Yield performance and N use efficiency of rice cultivars with different nitrogen use efficiencies.
2014 2015
et FpA )  EFAEHFIHR I .  REEFRIH R B
Type Genotype i PE Highest yield BRI NPE Highest yield
RE/% B 5 NRE/% - -
Ikg'kg ) /(kg-hm ) I(kg'kg ) /(kg-hm )
EN- Gl RS 14 41.76 a 38.57a 102 264 b 42.07a 39.01a 102 684 b
HNUEMY Huaidao 14
TR S 42582 39.69 a 102 468 b 41.68a 38.58a 103 403 b
Ningjing 3
B HrAE 18 3831b 36.53b 105935 a 37.29b 36.97b 105670 a
MNUEHY Xindao 18
A 11 37.68 b 3528b 106 085 a 37.79b 36.47b 106 563 a
Lianjing 11
R R b 42.69a 4032 a 107 487 a 43.02a 4053 a 107 582 a
HNUEHY Lianjing 7
TR 45 4247a 39.83 a 107 094 a 4252a 3921a 107 808 a
Ningjing 4

PRUAARFNG B — SR 5% K 2R R . N

Values within the same column and year followed by different letters are significantly different at the 5% probability level. HNUEMY, High N use
efficiency and medium yield; MNUEHY, Medium N use efficiency and high yield; HNUEHY, High N use efficiency and high yield; NRE, Nitrogen recovery

efficiency; NPE, Nitrogen physiological efficiency. The same as bellow.
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Table 4. Number of stems and tillers and percentage of productive tillers of rice varieties with different nitrogen use

efficiencies.
ZEBE% Number of stems and tillers/(x10hm™ ) Paed
et} BRI Y — - —
Type Genotype A %0y B 54 T il AR Perc§ntage of
Critical stage of productive tillering Jointing stage ~ Heading stage Maturity stage productive tillers/%
Kb ARG 14 311.23a 400.42 b 329.03b 292.37b 73.02 ab
HNUEMY Huaidao 14
THE3 T 31045a 405.82b 336.48 ab 295910 72.92b
Ningjing 3
R Wikg 18 314.57a 438.39a 347.83a 313.23a 71450
MNUEHY Xindao 18
ERE 11 317.12a 44730 a 35573 a 320.73 a 71.70 b
Lianjing 11
R ER TS 301.23b 386.32¢ 330.50b 296.04 b 76.63 a
HNUEHY Lianjing 7
THE 4 5 301.54b 385.68 ¢ 334.50 ab 289.32b 75.02a
Ningjing 4

-
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P38 K 15 2.66%
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HNUEMY, High N use efficiency and medium yield; MNUEHY, Medium

N use efficiency and high yield; HNUEHY, High N use efficiency and

high yield. JO, Jointing; HE, Heading; MA, Maturity.
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Fig. 1. Leaf area indices of rice with different nitrogen use
efficiencies during different growth stages
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Table 5. Leaf area index, photosynthetic potential and grain-leaf ratio of rice cultivars with various nitrogen use
efficiencies.
) N ) J6& % photosynthetic potential/(m™-d) FimEE Grain-leaf ratio
BRI R BT , - - \ -
Eic) SR R ST - ARy - A #te/m S/ L/
Effective leaf High-efficiency
Type Genotype Transplanting- Jointing- Heading- Spikelets per em’  Filled grains per cm’ Grain weight per cm’
areaindex  leaf area index N R
Jointing Heading Maturity leaf area/cm™ leaf area/cm” leaf area/(mg-cm™)

FEdehrs RS 14 93.92a 76.94 b 96.83 ¢ 20543 d 139.83 b 0.587 ab 0.486 b 12.28 b
HNUEMY Huaidao 14

THE3 5 9424 a 75.54 b 97.02¢ 210.84 cd 14599 b 0.575b 0.483 b 12.41b

Ningjing 3
BARETE HRE 18 91.64a 80.45a 115.63 a 23523 a 156.72 a 0.591 a 0.507 a 12.91 ab
MNUEHY Xindao 18

EFRE 11 92.53a 79.88 a 110.46 a 226.89 b 15727 a 0.597 a 0.519a 13.16 a

Lianjing 11
REErs TS 9421 a 78.48 ab 99.35¢ 21632 ¢ 160.54 a 0.602 a 0.528 a 1343 a
HNUEHY Lianjing 7

THE 45 9451 a 77.73 ab 10423 b 215.68 ¢ 15552 a 0.592a 0.520 a 13.26 a

Ningjing 4
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Table 6. Harvest index, dry matter accumulation and ratio of rice varieties with various nitrogen use efficiencies.
IS/l AR R R R il 2 A
Byl FE R Y Total dry matter Transplanting-Jointing Jointing-Heading Heading-Maturity WERTESL
Type Genotype accumulation & Ll FH 2 Ll FH 2 Lk 51 Harvest index
/(t-hm'?) Biomass/(t-hm?) Ratio/% Biomass/(thm?) Ratio/% Biomass/(t-hm?) Ratio/%
AmRchre MR 14 19.26 ¢ 5.06a 26.27 7.68 ¢ 39.87 6.52¢ 33.86 0.5306 a
HNUEMY  Huaidao 14
THE3 5 19.33 ¢ 5.09a 26.31 7.58¢ 39.21 6.66 ¢ 34.48 0.5297 a
Ningjing 3
ARG WA 18 22.03 a 495a 22.49 9.28a 42.13 7.79 a 35.38 0.4807 b
MNUEHY  Xindao 18
WERE 11 21.82a 487a 22.33 9.30a 42.62 7.65a 35.05 0.4858 b
Lianjing 11
AR EE TS 20.00 b 4.24b 21.20 8.25b 4123 7.51b 37.57 0.5370 a
HNUEHY  Lianjing 7
TH 45 20.10 b 429b 21.34 8.26b 41.07 7.56b 37.59 0.5323 a
Ningjing 4
4 AR ZE RIS B KR, AR R R
NN N o e > g > 3 T 25z
0.4833; ™ M B LLAR, 2R 28 2 i AU gk T HNUEMY
WRRE R TRT AR, WOhE AR o | = Ioer
AL, DRSS GRS, BEATE 2w, i 7
PEIER X wilie C |
= o 0 2z M
25 AREEBUKFERMEREKE g 2
7 Y 327 Y o N7 Y f’—— b
IKFERE A A K R B AT T AR E KRB T4 i 2 100 g
y > ST = %2 =
AR B AR, SR IR AR A4 AR 7 i R 1) A & 4
Bro BARRBIRTHIBL, Bim Am T MR E KR = 7
7Al oy B B 2 e = e N2 ¥
AN, B RGE RN A S ERARE, P "
N 1251 g/ dY), Bk E M E JO-HE  HE-MA
HEEM

17.22%(K 2); 1T 2R IMEERY B, B Rlm 7 T
IR K, BERH =B N R A
B, BEETSEMIINE AR A KR WA K, mrE A
E A, Amdrar-MEE s TR, oF
BIEH 5.71%.

3 W

3.1 ARSI E R AT EH A KFHIE
IKFE P A IR R S B m S R % — 1R
HERZ, AN A T2 R, B
WEFER I, TERMAZRBETH, AR R & &L
it FTE 200 BE IR P88 1A 2 45T B B TE Ry B
KA, AT BERR T, DR A 2 B A X 7
AR, BRI ESR REZ,
ZEHRERTESE N, AR E KT A
AR R, SR BE R R R R T T

Growth stage

TR-JO— AR BT By JO-HE— 4575 ZAMBEMT Bt HE-MA —flifli S
BB B

HNUEMY, High N use efficiency and medium yield; MNUEHY, Medium
N use efficiency and high yield; HNUEHY, High N use efficiency and
high yield. JO, Jointing; HE, Heading; MA, Maturity.

B2 FRAZFBYFKERMEE TR EEKRE
Fig. 2. Crop growth rate at various growth stages of rice

varieties with different nitrogen use efficiencies
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TG it i 1 3% 338 It 280 2 300 kg/hm?, L b Y
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SRR s, R N L SRR R E
*i Hj fm[34—36] .
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