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Abstract: [Objective] The aim of this study was to investigate using the big panicle advantage of indica hybrid rice to obtain a

high-yield under the potted machine-transplanted and combined application of slow release nitrogen (N) fertilizer and urea, and to
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explore N utilization characteristics of the potted-seedling machine-transplanted hybrid indica rice in the Southwest rice region, so as
to provide the theoretical and practical basis for the technology of saving-fertilizer and high-yield of machine-transplanted hybrid
rice seedling in China. [Method] A 2-year split-plot experiment (2016-2017) was conducted in Meishan, Sichuan province, China.
In the experiment, two machine-transplanted methods was set, including potted-seedling (M) and blanket-seedling (M,), and four N
treatments were set, including 150 kg-hm™ slow release N fertilizer (SRNF) as a base (N,), 105 kg-hm>SRNF + 45 kg-hm™ urea as a
base (N,, SBUB), 105 kg-hm™ SRNF as a base + 45 kg-hm™ urea at the panicle initiation stage (N3, SBUP), and another treatment
without N fertilizer as a control (Ny). F-you 498 was the experimental variety, and the blanket-seedling machine-transplanted method
and 100% slow-release N fertilizer as base were the reference. The N utilization characteristics of hybrid indica rice under the
potted-seedling machine-transplanted and slow and rapid N fertilizer combined application were studied. [ Result] Compared with the
blanket-seedling rice, the potted-seedling significantly accelerated the N absorption rate by 0.49-1.33 kg-hm™>d" from elongation
stage to heading stage; The potted-seedling improved N transportation and N transportation efficiency of stems and leaves, and the
contribution rate of N transportation from heading to maturity; The potted-seedling increased the N accumulation at heading and
maturity by 12.63% and 5.20%, respectively; The potted-seedling increased N use efficiency for biomass production and grain yield,
and N harvest index by 8.19-11.39, 0.66-5.72 and 5.41-6.42 percentage points, respectively; The potted-seedling improved N
agronomic efficiency, N physiological efficiency, and partial factor productivity by 12.62%, 11.94% and 8.69%, respectively; The
potted-seedling improved the effective panicles and spikelets per panicle, and improved the yield on 1 042.4 kg-hm™ and 722.3 kg-hm?,
and increased by 10.3% and 7.2%, in 2016 and 2017, respectively. Under the potted-seedling, compared with 100% SRNF as base,
SBUB decreased the N accumulation at heading stage and maturity stage, accelerated the N absorption rate and N accumulation from
sowing stage to elongation stage, but decreased them from elongation to heading; N recovery efficiency, N physiological efficiency,
the spikelets per panicle and spikelets per unit area under SBUB were significantly decreased, then the mean yield of 2 years
decreased by 3.66%. Conversely, compared with 100% SRNF as base, SBUP increased the N accumulation at heading and maturity
by 2.34% and 1.80%, respectively; SBUP improved the N absorption rate by 0.60 kg-hm?d™" and N accumulation by 18.01 kg-hm™
from elongation to heading; N recovery efficiency under SBUP were improved by 2.84 percentage points, and N agronomic
efficiency, N physiological efficiency, and partial factor productivity by 12.54%, 7.91% and 52.55%, respectively; SBUP improved
the spikelets per panicle and spikelets per unit area, then the yield improved by 4.61%. [ Conclusion] Compared with the
blanket-seedling, the potted-seedling had obvious advantages on N utilization efficiency, and SBUP could further enhance its N
absorption and transfer capacity, then improved indica hybrid rice yield.

Key words: hybrid indica rice; potted-seedling machine-transplanted; slow and rapid nitrogen fertilizer combined application;
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Weather data during crop growing period
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Table 1  Soil properties of the experimental field

b pH FHUK E¢- £ 24 EHE B B

Year Organic matter Total N Total P Total K Available N Available P Available K
(gkg") (gkg’) (gkg™) (gkg") (mg-kg™) (mg-kg™) (mgkg™)

2016 6.98 36.93 2.30 0.98 3.36 124.16 22.89 106.97

2017 6.70 27.87 2.08 1.03 3.08 100.36 31.93 96.81




7 3 AR RIS DL

AAE RG] FHHRE 1 5 1413

R2 ARNEARNTRREEEE G

Table 2 Main growth stages in different machine-transplanted method (M-D)

E4 BRI iy Bk R TR R
Year Seedling-raising method Seeding time Transplanting time Elongation stage Heading stage Maturity stage
2016 BAH Potted 03-20 04-17 06-06 07-04 08-22
£ Blanket 06-07 07-08 08-24
2017 AP Potted 03-25 04-23 06-02 07-08 08-18
BT Blanket 06-04 07-10 08-20
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Table 3  Effect of different machine-transplanted methods and N treatments on N accumulation (kg-hm)

£} Year A Treatment KT H Elongation stage Y Heading stage R Maturity stage

2016 M;Ny 27.20+0.53d 93.07+1.33d 138.24+1.25d
MN, 87.08+2.15b 220.60+0.81b 234.28+1.62b
MN, 93.50+1.37a 188.59+0.78¢ 215.34+0.83¢
M N3 70.60+2.14¢ 229.2143.46a 240.34+0.49a
M;,Ny 40.71+0.64d 79.77+1.83d 130.67+1.49d
M,N; 84.97+0.86b 191.60+3.37b 220.27+1.42b
M;,N, 90.35+0.71a 161.51£1.05¢ 209.40+2.16¢
M;,N3 76.95+0.77¢ 221.13+5.70a 235.36+4.20a
M 20.50* 134.29%** 225.03%*
N 787.38** 346.68** 908.66**
MxN 17.72%* 9.42%* 1.71ns

2017 M;N, 27.30+0.11d 87.08+2.29¢ 144.60+3.16¢
MN; 92.64+1.55b 216.92+1.92a 246.55+1.97a
MN, 102.02+2.36a 174.79+4.52b 216.91£1.99b
MN; 83.41+£2.45¢ 218.624+4.53a 249.01+£3.08a
M;,Ny 31.39+1.00c¢ 71.90+1.06d 132.85+2.29d
MuN; 91.24+1.36a 177.83+£2.73b 227.15+0.75b
M;N, 94.93+£3.01a 162.98+2.69¢ 210.06+4.96¢
M;,N; 84.62+0.82b 202.214£3.34a 236.07+£2.30a
M 0.60ns 215.94%%* 654.57**
N 662.11** 904.02** 551.82%*
MxN 3.74* 10.11** 1.61ns

Mi: BRHIHUT; Mo: BEWIHUA; No: AMEZEI: Ni: ZEREIL, SHEEI: No: 7T0%ZERENE+H30%K R IR Ny: 70%ZERENLMENL+30% R F il
FAE; M: HUETT N: BIRIEZ; MXN W7 SOMEILIE % =3 Z 0 M EAR RN o B2 I ARk . /NG PRI R —4E ] — Bl 77 5
TFARENEAL B 7] 22 5355 0.05 BE KT *Fe4p K FAHIEE] 0.05 F10.01 BFEKF, ns Kox FIEERARE. TH

M;: The potted machine-transplanted; M,: The blanket machine-transplanted; No: Zero nitrogen control; N;: Slow release nitrogen fertilizer (SRNF) 150 kg-hm™ as
base; N,: SRNF 105 kg'hm™ + Urea 45 kg-hm? as base; N3: SRNF 105 kg-hm™ as base + Urea 45 kg'hm™ at jointing stage; MxN show the interaction of
machine-transplanted methods and nitrogen treatments. The data is Mean+SE. Values within a column which was under the different nitrogen treatment in the same
machine-transplanted method and year followed by different lowercase letters show statistically significant difference at 0.05 probability level. Single asterisk (¥)
and double asterisks (**) indicate that the F value is significant at 0.05 and 0.01 probability levels, respectively, ns indicates that the F value is no significant. The

same as below
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Table 4 Effects of different machine-transplanted and N treatments on N accumulation rate and ratio in different growth periods

FEh grins BEHBHER N accumulation rate (kg-hm>-d™) HEMBWH N accumulation ratio (%)

Year  Treatment gz g R R BE—RT R R
Sowing to Elongation to Heading to Sowing to Elongation to Heading to
elongation heading maturity elongation heading maturity

2016 M;N, 0.35+0.01d 2.35+0.03d 0.92+0.03a 19.68+0.30d 47.66+0.87c 32.67+1.06a

M|N; 1.1240.03b 4.77+0.10b 0.28+0.04c 37.16£0.67b 57.01£1.51b 5.83+0.85¢
MN, 1.20+0.02a 3.40+0.05¢ 0.55+0.03b 43.42+0.71a 44.16+0.75d 12.42+0.70b
M;N; 0.91+0.03¢ 5.66+0.08a 0.23+0.07¢ 29.37+0.86¢ 66.00+1.04a 4.63+1.48¢c
M;N, 0.52+0.01d 1.26+0.06d 1.08+0.06a 31.17+0.82¢ 29.90+1.55d 38.93+1.76a
M,N; 1.08+0.01b 3.44+0.11b 0.61+0.04b 38.58+0.44b 48.39+1.17b 13.03+0.97¢c
M:N, 1.14+0.01a 2.30+0.05¢ 1.02+0.03a 43.16+0.75a 33.97+0.37¢ 22.86+0.43b
M,Nj3 0.97+0.01c 4.65+0.20a 0.30+0.03¢ 32.73+0.87c 61.20+1.63a 6.07+0.76d
M 9.21ns 196.32%%* 86.12* 190.45%%* 125.75%%* 96.84*
N 771.49%* 506.80%* 160.60** 204.77** 255.15%* 508.37**
MxN 18.15%* 1.11ns 11.28%* 22.80%* 13.20** 9.67**
2017 M;N, 0.40+0.01d 1.66+0.06d 1.40+0.02a 18.90+0.44d 41.31+0.71c 39.79+0.28a
MN; 1.34+0.02b 3.45+0.09b 0.72+0.09¢ 37.5740.34b 50.43+1.69b 12.00+1.41c
MN, 1.48+0.03a 2.02+0.07¢ 1.03+0.07b 47.02+0.67a 33.54+1.02d 19.44+1.39b
M;N; 1.21£0.04c 3.76+0.06a 0.74+0.08¢c 33.49+0.69c¢ 54.31+0.83a 12.21+1.37¢
M:N, 0.44+0.01c 1.13+0.01d 1.49+£0.03a 23.62+0.55d 30.50+0.41c 45.87+0.32a
M,N; 1.29+0.02a 2.41+0.10b 1.20+0.08b 40.16+0.48b 38.13+1.78b 21.71£1.44b
M:N, 1.3440.04a 1.89+0.06¢ 1.15+0.06b 45.21£1.31a 32.41+0.87¢ 22.38+0.75b
M;N; 1.194£0.01b 3.27+0.07a 0.83+0.04¢ 35.85+0.14c¢ 49.80+0.64a 14.35+0.71c¢
M 7.91ns 113.62%* 27.63* 28.89* 61.40* 41.16*
N 653.02%* 432.46** 40.13%* 546.40%* 157.13%* 358.70%*
MxN 4.99* 17.03** 4.75% 9.36%* 14.64%* 6.01%*
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Table 5 Effects of different machine-transplanted methods and N treatments on N accumulation and transportation (kg-hm™)

FE4 Kb KT —3¥FE Elongation to heading HhFE—m P Heading to maturity
Year  Treatment FEMHEE N accumulation EHE#IZE N transportation FEMHER N accumulation
=5 M h P =5 Hh P
Stem-sheath Leaf Panicle Stem-sheath Leaf Panicle

2016 M;Ny 22.54+0.52¢ 24.07+1.06d 20.69+0.15a 9.00+£0.31¢ 27.78+1.20d 81.95t1.61c
MN, 51.2440.79a 50.89+3.17b 14.23+0.10d 39.96+1.17a 75.96+1.85b 129.60+1.44a
MN, 33.49+1.03b 31.17+0.66¢ 16.14+0.26¢ 29.25+1.03b 63.61+0.73¢ 119.61£1.31b
MN; 51.404+0.27a 66.45+2.30a 17.78+0.44b 30.84+0.56b 85.554+2.93a 127.52+1.60a
M;Ny 11.65+0.16d 9.06+1.47d 22.99+0.20a 3.49+0.69¢ 18.50+0.82¢ 72.90+2.54b
M,N, 27.73+0.34b 46.45+2.75b 16.94+0.28bc 13.20+1.65b 66.41+1.05a 108.28+1.15a
M;N, 18.01+1.14¢ 25.39+1.93¢ 17.19+0.49b 4.78+0.94¢ 52.79+1.25b 105.46£1.07a
M;,N;3 48.89+3.84a 58.97+2.52a 16.45+0.47¢ 26.44+3.49a 66.73+0.90a 107.39+2.68a
M 126.11%* 13.21ns 7.37ns 154.23%* 82.64* 959.23%*
N 177.24%* 280.36%* 268.34%%* 85.59** 789.54%* 197.52%*
MxN 15.98** 3.68% 28.96%* 29.18** 7.07%* 4.15%

2017 M;Ny 23.32+1.00c 17.91+1.13¢ 21.29+0.46a 8.38+1.07d 19.09+0.52d 84.99+2 .46¢
M;Ny 53.20+1.35a 40.81+1.35b 13.95+0.21¢ 47.37+0.80a 64.16x1.41b 141.16+1.78a
MN, 22.08+2.14c¢ 21.12+2.46¢ 16.91+0.18b 21.15+£1.95¢ 58.39£1.35¢ 121.66+0.28b
MN, 44.22+1.98b 56.59+2.95a 15.74+0.79d 27.28+1.31b 81.93+£3.16a 139.59+0.02a
MN3 15.26+0.91¢ 7.62+1.11d 24.52+0.71a 0.99+0.67d 12.18+0.47¢ 74.12+1.63¢
M:N, 21.46£1.07b 35.49+2.91b 16.66+0.59b 9.55+1.60b 58.88+0.97b 117.76£1.49a
M,N; 16.73+£0.52¢ 25.97+1.61c 15.56+0.11b 5.04+0.35¢ 58.42+1.74b 110.54+4.05b
M;,N, 35.59+1.22a 50.77+0.62a 15.44+0.30b 19.48+1.67a 65.02+1.00a 118.36+2.45a
M 270.63** 15.81ns 8.48ns 268.98%* 1262.75%* 367.75%*
N 117.31%* 177.93%* 117.03** 134.05%* 603.87** 215.16%*
MxN 35.41%* 5.76* 11.29** 60.49** 11.85%* 4.24%

N3 KB TR A R AE R B U A0 1 RS

PV P R

I, HEAT N, fI N A FRTE 2 4EHR A

2.5 AEHBHEMEBEREES X RZERE
F4FER 20

S, M HAREE NS T IR Ny A3 21K
TN A NG b3 R 2R R B R S, R LN,
AbFR AR, BEWWE N3 AbBEl . Ny AP, N,
AbBR B M R RIS, SO N A F R
TN AN AR S, R ZRIN Ny AL B AIG, H 2%
ICT N b3 WIS I DTk 2E, 7EBR Y B2
N, KbEE T Ny A Ny 0B, ZEEEH &R T2 N,
AP 2 i T Ny R N A BR .tk ] WL, B HLAS
HEE, BPRRHLEA R BT T A R s R B iz g
T2 B AT H) T2 8 Fea i v U3 ) B s

FHECEE N, PR I RUCA 2R T A A 3R
2RI A 77 D P 40 i T 12.62%- 11.94%F1
8.69% (£ 7) . 5 Ny ACHAALL, N, AHEHAEE T
()R AR BRI T 2893 B4 T T 20.05%F0 9.11%, fhitE
LAY BIRRTE T 58.15% 1 54.98%, A Z WA %
M43 R BT 16.19 F19.32 ANF 4k, AR FFIH
KRR T 10.65%H1 8.46%; 1M Ni AbFREA T AT
B AR ISR 2, AR2ERI 28 AR BRI 26 70 fiw
A= PR TR S 2 2.84 FI 8.00 /N 43 AN
12.54% F1 13.44% . 8.01% 1 0.34% Lk J& 52.55% Fll
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2016—2017 AEBRET ML =51 35 43 3 L BE 1 Bl
i 1042.40 kg-hm™ 1 722.30 kg-hm™, 42 = @ /&
S AIEE]T 10.30%(8.2%—11.3%)F17.20%( 6.3%—
8.3%) , IXJENAAMILEE W HUAE, BRuiLeE 2 F1
R R T 4.16%F 5.34%, RERURIE>
SRR T 4.12%H1 3.02%, R A R B E Ko
N T 8.46%7F1 9.03%, ifif FL7E 2016 41 4k 52
TR S 35y, DR g P R A S R e (R
8) o 5 Ny AL, N, ACEELERRTFIEE W T K4

TR 2 A0 T T 3.03%F1 3.51%, HL47
MR FAE R 3 R T 6.37%H1 5.64%, FARLE 5
BN T 3.37%M 2.10%, Bk S 807 850
T 418.40 kg'hm™ F1 298.10 kg-hm™, T B & 43 51
EH]T 3.67%F1 2.84%; 1M1 Ny AbFRAEPA P FIEE 1
R RRI L 2 A P34 T 4.07%H0 3.25%,

LA AR B R G I T 4.22%H1 4.86%, FLAH
FEONERE T 3.05%F 2.47%, WA
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Table 6 Effects of different machine-transplanted methods and N treatments on N transport characteristics

F4 4bE REEIER BRE TR TR FYREF=HRF BAESRE BREIHEH
Year Treatment N transportation efficiency (%) Contribution rate of N use efficiency for biomass N use efficiency N harvest index
ey g N transportation production for grain yield (%)
Stem-sheath Leaf (%) (kg'kg™) (kg'kg™)

2016 MiNy 27.9840.75¢ 66.64+1.04¢ 44.91+1.30c 139.03+1.01b 55.33+1.55a 73.21£0.39a
MN, 50.08+0.81a 69.39+0.71b 89.47+1.50a 132.92+0.26¢ 51.46+0.51¢ 68.72+0.40¢
MiN, 44.89+1.08ab 68.38+0.58b 77.65+1.10b 145.64+0.71a 54.18+0.98ab 69.68+0.11bc
M N3 42.00+0.51b 74.34+1.24a 91.2942.72a 130.10+0.60¢ 52.46+0.80bc 70.02+0.37b
M,N, 13.36+2.71¢c 52.54+0.46d 30.26+1.32d 129.50+2.29a 54.07+0.52a 69.81+1.19a
M,N; 23.0142.74b 65.2340.68a 73.50£1.97b 122.54+2.90b 49.17+1.28b 63.89+0.17b
M,N, 9.69+1.74c 62.29+0.73b 54.60+0.82¢ 126.96+0.23a 50.15+0.57b 63.62+0.44b
M,N; 35.79+3.16a 59.8540.77¢ 86.67+1.76a 127.234£0.25a 48.49+0.23b 61.06+0.04¢
M 441.98%* 262.13%* 171.53%%* 202.50%* 58.86* 629.25%*
N 30.67** 41.48%* 599.12%* 14.82%* 11.31%* 53.50%*
MxN 17.87** 22.91** 16.72%* 8.85%* 1.24ns 10.18%*

2017 MiNy 25.5742.70¢c 53.20+0.98d 32.27+0.90¢ 146.40+4.18a 50.73+0.11a 71.58+0.51a
MN, 56.20+0.47a 62.66+1.12¢ 79.06+2.38a 145.45+0.19a 47.2040.45¢ 69.53+0.10b
M;N, 36.46+1.85b 66.76+0.54b 65.39+2.13b 149.30+1.70a 51.58+0.75a 69.73+0.29b
M;N; 38.16+1.14b 72.64+0.65a 78.23+2.44a 132.69+0.70b 48.92+1.01b 69.88+0.33b
M,N, 3.92+2.55d 41.78+1.23d 17.77+0.09¢ 128.86+4.39ab 51.85+0.29a 69.05+0.74a
M,N; 18.144+2.70b 61.41+0.06b 58.17+£2.38b 124.2240.51b 47.5240.45b 64.89+0.44b
MN, 10.36+0.70c 65.68+0.92a 57.46+0.98b 127.8342.49ab 50.14+0.65a 64.66+0.68b
MoN3 30.34+1.91a 60.79+0.42b 71.38+1.26a 134.26+1.16a 47.624+0.33b 63.36+0.53¢
M 146.60** 391.46%* 72.26* 37.02* 0.35ns 224.07**
N 55.92%* 212.10%* 392.87** 1.94ns 23.48%* 19.23**
MxN 20.93%* 23.94%* 8.37** 10.32%* 2.49ns 4.66*
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Table 7 Effect of different machine-transplanted methods and N treatments on N use efficiency

T IR RERIH BRI it
Year Treatment N recovery efficiency N agronomic efficiency N physiological efficiency Partial factor productivity
(%) (kg'kg™) (kgkg™) (kgkg™)
2016 MN; 64.03+1.91a 29.40+0.78ab 45.95+0.83b 50.98+1.28b
M|N, 51.40+1.38b 26.79+1.03b 52.30+1.43a 80.38+1.17a
MN; 68.07+0.99a 33.08+1.78a 48.58+1.44ab 77.77+1.22a
MN; 59.73+1.79b 25.09+2.17ab 41.93+£2.89a 47.11+0.83b
MN, 52.48+1.56¢ 22.90+0.24b 43.71£1.39a 72.20+1.82a
M;N; 69.79+3.69a 28.96x1.83a 41.46+0.57a 70.01=1.06a
M 0.69ns 13.29ns 11.63ns 341.82%*
N 67.78** 10.27** 1.66ns 373.78**
MxN 2.54ns 0.01ns 0.51ns 2.32ns
2017 MN, 67.97+3.33a 28.67+2.03ab 42.12+1.29¢ 48.91+1.13b
MN, 48.21+2.08b 25.70+1.96b 53.19+1.96a 77.58+1.18a
MN; 69.61+1.38a 32.28+1.03a 46.45+2.25b 74.61x1.71a
M,N; 62.87+1.12a 26.04+0.72ab 41.43£1.20b 45.93+£0.97b
M;N, 51.47+4.61b 24.26+2.27b 47.2242.12a 71.97+0.75a
M;N; 68.81+1.91a 29.02+0.83a 42.18+0.30ab 70.19+1.32a
M 0.05ns 4.38ns 9.62ns 110.61**
N 56.32%* 7.76* 14.82%* 216.19%*
MxN 2.34ns 0.20ns 1.44ns 0.41ns
2.7 FRANBEMEBEEREARTRAIBARR BRI, B202 05 uL e, (a0,

I 5 =B I R
ST 2 AR RN 7 SR I S 7 8 8
SNSRI (6 9) , RBUEA I, 4
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SRR R B RS R, SR BRI
RIS B 5 MG R, M54
SRR TR A — S U6 Ry SR Ry
By R R 5 £ R L A, (S
A, BRI, PRRERIE R R O B R
Hi%.
3 itit
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Table 8 Effects of different machine-transplanted methods and N treatments on rice yield and its components

Fh hbE AL EazitE LR THRE R HEE LVEIRi:E 18

Year Treatment Panicle No. of spikelet Grain filling  1000-grain weight Yield Panicle weight Harvest index

(><104 hm'z) per panicle percentage (%) (® ( kg-hm’z) (2 (%)

2016 MNy 164.80+3.20c  170.34+1.35d 92.68+0.18a 31.5940.01a 7647.32+191.73¢ 4.99+0.04¢ 61.09a
M N, 259.2143.64a  190.43+2.04b 87.52+0.55¢ 30.8340.17¢ 12057.53+175.03b 5.14+0.06b 58.72b
M N, 250.16+0.24b  183.67+3.74c 89.33+0.46b 30.7340.16¢ 11665.74+182.51b 5.04+0.10bc 57.59b
MN; 263.95+4.42a  197.27+2.65a 87.88+0.36¢ 31.25+0.10b 12608.57+197.97a 5.42+0.06a 59.35ab
M;N, 173.7541.50b  162.35+1.50c 89.34+0.04a 30.87+0.14a 7066.64+123.93¢ 4.48+0.04¢ 60.45a
M,N, 237.6443.37a  186.55+2.03a 86.04+0.65b 30.60+0.09b 10830.51+272.57b 4.91+0.05ab 55.49b
M:N, 235.83+1.80a  179.36+1.84b 86.82+0.31b 30.53+0.20b 10501.40+159.28b 4.75+0.06b 54.82b
M:N; 240.56+0.92a  191.68+1.88a 86.02+0.19b 30.69+0.06ab 11410.96+151.36a 5.06+0.05a 55.09b
M 110.55%* 34.10%* 78.34* 571.60%* 272.61*%* 756.27%* 104.74%*
N 334.08** 53.39%* 84.00%* 27.84** 267.08%* 23.22%%* 11.89%**
MxN 11.86%* 0.31ns 3.69% 6.00%* 1.43ns 1.92ns 1.70ns

2017 M;Ny 160.7942.87b  165.62+2.64c 96.26+0.67a 31.31+0.03a 7336.30+169.64d 4.99+0.10b 59.36a
MN; 260.10+5.46a  175.54+2.09b 94.66+0.99ab 29.714+0.12bc 11636.94+176.42b 4.94+0.10bc 57.50bc
M N, 252.80+5.63a  171.46+2.36b 91.87+3.56b 29.64+0.20¢ 11191.95+256.75¢ 4.73+0.21¢ 56.25¢
M;N; 256.03+3.04a  183.52+1.67a 94.95+0.67ab 30.14+0.12b 12178.10+187.51a 5.2540.10a 57.79ab
M:Ny 164.35£0.93¢c  152.05+1.35¢ 97.08+0.43a 31.25+0.37a 6889.11+145.79¢ 4.62+0.04b 58.90a
M:N; 243.06+4.88ab  171.69+1.68b 93.85+1.01ab 29.78+0.29b 10794.88+111.85ab 4.82+0.05ab 55.25b
M:N, 234.95+0.23b  166.68+3.02b 95.78+0.28a 29.9440.06b 10527.79+198.08b 4.78+0.11ab 55.14b
M:N; 247.4442.61a  178.14+2.46a 91.78+1.51b 30.09+0.21b 11242.41+171.13a 4.91+0.06a 54.71b
M 30.90* 7.62ns 0.04ns 1.02ns 52.26%* 4.19ns 40.34*
N 239.15%* 42.39%* 1.96ns 23.35%* 233.49%* 4.42% 11.55%*
MxN 3.14ns 2.49ns 1.99ns 0.35ns 0.61ns 2.11ns 1.65ns

R9 RAXERERWSFEMEXRY

Table 9 Correlation coefficient between nitrogen uptake and yield in hybrid rice (n=16)

mE AHRRE R REE RIT—HEAHRE
Item N accumulation N accumulation rate N accumulation from

elongation to heading

T —RAEHEE

N translocation from

heading to maturity

Y RN R BR R R RS R M A e HH
Elongation Heading Maturity Sowing to Elongation to Heading to  Stem- Leaf Stem- Leaf
elongation  heading maturity  sheath sheath
FeiE Yield 0.88%* 0.99%% 0.99**  0.83** 0.79%* -0.74%* 0.72%* 0.82%* 0.73%* 0.98%*
F % FE4L Panicles 0.91%* 0.98** 0.98**  0.90** 0.70%* -0.66%* 0.64** 0.73%%* 0.70%* 0.95%*
HRI %L No. of spikelets per panicle  0.65** 0.77%* 0.77%*  0.41 0.94%** -0.93%* 0.78%*  0.89%*  0.66** 0.85%*
455% Grain filling percentage -0.45 -0.33 -0.39 -0.14 -0.56* 0.71%* -0.29 -0.43 -0.23 -0.41
T-HiH 1000-grain weight -0.57* -0.57*  -0.60* -0.88** 0.03 -0.05 -0.57* -0.15 -0.25 -0.46
Hf#H Panicle weight 0.33 0.60*  0.53* 0.13 0.86%* -0.72%* 0.60* 0.82%* 0.65%* 0.68**

AR SRR T M BRI AR B R R B R A R BRI R R s, VPR
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