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Abstract: [ Objective ]1To reveal the effects of interaction between nitrogen application rate and direct-sowing density on
yield formation characteristics of rice, [Method] Nanjing 9108, a japonica cultivar with good taste, was used as the
experimental material. We designed four nitrogen application rates, namely Ny(0 kg/hm?), N»(150 kg/hm?), N3(225
kg/hm?), N,4(300 kg/hm?), and five direct-sowing densities, namely D;(90>10*hm?), D,(180>10%hm?), D3(270x10*/hm?),
D4(360>10%hm?), D5(450%10*hm?). [Result] The rice yield increased with the increase of nitrogen rate. Under the
nitrogen application rate of Ny, N,, N3, the grain yield of rice was first increased and then decreased with the increase of
direct-sowing density. Under these nitrogen application rates, the highest yield was 6.74 t/hm?, 7.78 t/hm?, 8.93 t/hm?,
respectively, which was obtained at the direct-sowing densities of D4, D3, D,. Under the nitrogen rate of Ny, the yield
decreased with the increase of direct-sowing density, and the highest yield was 9.55 t/hm?, which was obtained at the
direct-sowing density of D;. Appropriate direct-sowing densities under different nitrogen application rates can improve
rice yield, among which the yield of N4D; was the highest, due to its moderate number of stems and tillers, large panicle
type and LAI in the mid- and late-growth stages, high photosynthetic potential and crop growth rate, superior net
assimilation rate and dry matter weight in the later growth. [ Conclusion] Under the high nitrogen rate of 300 kg/hm?,
mechanical direct-sowing rice can easily achieve high yield, and appropriate direct-sowing density can further improve
rice yield. However, given green production and cost saving and efficiency increasing, to reduce the nitrogen rate to 225
kg/hm?, and the direct-sowing density to 180x10%hm? can still obtain yield around 9 t/hm? which is also worthy of
promotion.

Key words: rice; mechanical direct-sowing; nitrogen application rate; direct-sowing density; yield; photosynthesis and
matter production
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Table 1. Effect of nitrogen-density interaction on the growth stage in mechanical direct-sowing rice.
it NEE B i AT i v RS R R -HhR - R HAEM
Nitrogen Direct-sowing Sowing Jointing Heading Maturity Sowing- Jointing- Heading- Total period of
application rate density (Month-Day) (Month-Day) (Month-Day) (Month-Day) Jointing/d Heading/d Maturity/d duration/d)
Ny D, 06-12 08-10 09-01 10-25 59 22 54 135
D, 06-12 08-10 09-01 10-25 59 22 54 135
Ds 06-12 08-10 09-01 10-25 59 22 54 135
Dy 06-12 08-10 09-01 10-25 59 22 54 135
Ds 06-12 08-10 09-01 10-25 59 22 54 135
N, D, 06-12 08-10 09-02 10-27 59 23 55 137
D, 06-12 08-10 09-02 10-27 59 23 55 137
Ds 06-12 08-10 09-02 10-27 59 23 55 137
Dy 06-12 08-10 09-02 10-27 59 23 55 137
Ds 06-12 08-10 09-02 10-27 59 23 55 137
N3 D, 06-12 08-10 09-04 10-30 59 25 56 140
D, 06-12 08-10 09-04 10-30 59 25 56 140
Ds 06-12 08-10 09-04 10-30 59 25 56 140
D4 06-12 08-10 09-04 10-30 59 25 56 140
Ds 06-12 08-10 09-04 10-30 59 25 56 140
Ny D, 06-12 08-10 09-05 11-03 59 26 59 144
D, 06-12 08-10 09-05 11-03 59 26 59 144
Ds 06-12 08-10 09-05 11-03 59 26 59 144
D4 06-12 08-10 09-05 11-03 59 26 59 144
Ds 06-12 08-10 09-05 11-03 59 26 59 144

Nz, 0 kg/hm?; Na, 150 kg/hm?Z; Ng, 225 kg/hm?; N,, 300 kg/hm?. Dy, 90<10%/hm?; D, 180%10%/hm?; D3, 270x10%hm?; D4, 360>10*/hm?; Ds, 450<10*/hm?.
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Table 2. Effect of nitrogen-density interaction on the yield and yield components in mechanical direct-sowing rice.

A EREE R AR EREAESL REfRAE R g TR 2017 45 2016 49
Nitrogen application Direct-sowing  Productive panicle Spikelet number Population spikelet Seed-setting 1000-grain 2017 yield 2016 yield
rate density number/(x10* hm?)  per panicle number/(=10* hm?) rate/% weight/g I(t hm™) /(thm™?)
N, D: 283.14j 82.1 ghi 2324940 96.09 ab 27.32 abc 578 k 5891
D, 307.45i 80.3 hij 24 695.30 ij 96.60 ab 27.40 abc 6.17j 6.27 ki
Ds 325.82 gh 77.90j 25 373.73 ij 96.84 ab 27.65 ab 6.45 ij 6.50 jk
D, 342.88 f 76.9]j 26 358.36 i 96.97 a 2777 a 6.74 i 6.90 ij
Ds 352.54 ef 714k 25174.86 ij 96.53 ab 27.64 ab 6.39ij 6.51 jk
Y18 Mean 322.37 7.7 24 970.33 96.61 27.56 6.31 6.42
N, D, 316.68 hi 93.4 de 29588.39 h 93.53 abc 26.93 abc 7.18h 7.24 hi
D, 346.20 f 89.2 ef 30 865.57 fgh 93.68 abc 26.96 abc 7.44 fgh 7.54 fgh
D, 364.92 de 87.8f 32024.54 fg 93.88 abc 27.04 abc 7.78 ef 7.80 ef
D, 378.09 cd 80.6 hij 30 454.85 gh 94.08 abc 27.38 abc 7.49 fgh 7.61 fgh
Ds 388.05 be 77.11j 29915.10 gh 94.74 abc 27.17 abc 7.30 gh 7.33gh
Y1 Mean 358.79 85.6 30 569.69 93.98 27.10 7.44 7.50
N3 D, 338.37 fg 108.0b 36 526.07 cd 92.09 abc 26.48 abc 8.53¢ 8.61 cd
D, 368.43 de 101.9¢ 37559.49 be 93.35 abc 26.57 abc 8.93b 8.99 bc
D, 381.60 cd 93.3 de 35594.16 cd 93.49 abc 26.84 abc 8.47c 8.54d
D, 391.59 abc 84.4 fgh 33 058.59 ef 93.52 abc 26.75 abc 8.05 de 8.20 de
Ds 398.60 ab 79.0ij 31488.32 fgh 93.21 abc 26.90 abc 7.59 fg 7.72 fg
HJfH Mean 375.72 93.3 34 845.33 93.13 26.71 8.32 8.41
[\ D: 354.90 ef 1154a 40968.00 a 91.09 ¢ 26.02 ¢ 9.55a 9.72a
D, 380.64 cd 104.2 be 39 652.43 ab 91.92 be 26.08 ¢ 9.33a 9.40 ab
D; 394.53 abc 94.7d 37351.11c 92.69 abc 26.29 be 8.94b 8.99 be
D, 402.48 ab 86.7 fg 34 885.22 de 92.96 abc 26.44 abc 8.38 cd 8.44d
Ds 40794 a 80.7 hij 3291354 ef 92.49 abc 26.14 ¢ 7.70 ef 776 f
Y1 Mean 388.10 96.3 37 154.06 92.23 26.20 8.78 8.86
RN N o o o ns ns ** **
Variance analysis D *x > > ns ns ** ol
N>D ns ** ** ns ns > >

NG FRFIRERIS S%EZEKTF; N—iiEE, D—HEHE, ns BRRAEE, *F*0HRRERIEE 5% 1% 5 Z /K. T,
Values within a column followed by different small letters are significantly different at 5% probability levels; N, Nitrogen application rate; D, Sowing

density; ns indicates no significant difference; * and ** mean significant difference at the 5% and 1% levels, respectively. The same as follows.
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Table 3. Correlation coefficients and path coefficients between yield and its components.
i N =) S EN VP XY BB X Xg R
Nitrogen application rL LIRS Correlation coefficient among yield components  Effect onY Effect on X3
Yield components
rate X X3 Xs  Y(Yield) (V) (Pi-Xs)
N1 7 XL Productive panicle number (X;) -0.920* 0.850  0.697  0.898* 0.866 2.081
FFREFTEEL Spikelet number per panicle (X7) -0575 -0.375 -0.696 —0.602 1.339
FH L R Population spikelet number (Xs) 0.957* 0.936* 0.997**  0.759
4523 Seed-setting rate (Xq) 0.847  0.945* 0.027
TFHi & 1000-grain weight (Xs) 0.960**  0.227
N2 A XL Productive panicle number (Xy) -0.942* 0234 0867 0770 0.391 2.951
FFREFIE S Spikelet number per panicle (Xz) 0.105 —0.940* -0.812 —0.064 2.885
FEABU{E & Population spikelet number (X3) -0.168 -0.057  0.971**  0.983
455 % Seed-setting rate (X,) 0.593 —0.038 —0.008
T-HiE 1000-grain weight (Xs) 0.167 0.228
N3 A XEEAL Productive panicle number (X;) -0.948* -0.769  0.837  0.906* —0.663 1.146
ARHIIE L Spikelet number per panicle (X,) 0.932* -0.630 -0.897* 0.864 2.019
FHRFUE R Population spikelet number (X3) -0309 -0.770  0.984**  0.926
ZE523R Seed-setting rate (X4) 0.674 —0.154 0.251
TR E 1000-grain weight (Xs) -0.721 -0.176
N4 A XU Productive panicle number (X;) —-0.981** —0.927* 0932* 0671 —0.880* 0.968
AERUEIE L Spikelet number per panicle (X,) 0.982** —0.877 —0.626  0.953* 1.932
FHR UL R Population spikelet number (X3) -0.791 -0558  0.990**  1.135
ZE523R Seed-setting rate (X4) 0.876 —0.698 0.119
ki E 1000-grain weight (Xs) -0.437 0.092

*FI** 03B IR AE 5% 1%7KF B Z K.
*and ** significantly correlated at 0.05 and 0.01 levels, respectively.

*=4

AE B BB E R R

Table 4. Effect of nitrogen-density interaction on the number of stems and tillers and the percentage of productive tillers in
mechanical direct-sowing rice.

it HEEE ZXBE%L No. of stems and tillers/(x10* -hm™?) 2EBE AR
Nitrogen application Direct-sowing P SR TR Percentage of productive tillers
rate density Jointing Heading Maturity 1%
N1 Dy 395.34 j 293.701 283.14 k 71.62 abc
D, 44352 i 319.80 k 30745 69.32 cde
Ds 482.62 gh 344.70 ij 325.82 hi 67.51 def
Dy 539.38 e 363.75 ghi 342.88 gh 63.57 gh
Ds 604.70 ¢ 381.60 efg 352.54 fg 58.30 j
¥J{H Mean 493.11 340.71 322.37 66.06
N> D, 433.16 i 331.05 jk 316.68 ij 7311a
D, 475.81 h 366.15 fghi 346.20 g 72.76 a
D3 506.83 f 388.35 def 364.92 ef 72.00 abc
Dy 567.11d 406.80 cd 378.09 de 66.67 ef
Ds 645.57 b 423.60 bc 388.05 bed 60.11 ij
YJ{E Mean 525.70 383.19 358.79 68.93
N3 Dy 467.88 h 358.35 hi 338.37 gh 72.32 ab
D, 512.56 f 392.55 de 368.43 ef 71.88 abc
Ds 545.92 de 410.10 cd 381.60 cde 69.90 bed
Dy 595.66 ¢ 421.80 be 391.59 abcd 65.74 fg
Ds 665.77 b 436.50 ab 398.60 abc 59.87 ij
18 Mean 557.56 403.86 375.72 67.94
Ny D 501.63 fg 377.10 efgh 354.90 fg 70.75 abc
D, 549.98 de 405.45 cd 380.64 cde 69.21 cde
D3 593.72 ¢ 427.35 be 394.53 abcd 66.45 f
Dy 647.28 b 437.70 ab 402.48 ab 62.18 hi
Ds 705.66 a 451.65a 407.94 a 57.81j
Y418 Mean 599.65 419.85 388.10 65.28
hf%*ﬁ N ** ** ** *
Variance analysis D i i i il
N>D ns ns ns ns
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Table 5. Effect of nitrogen-density interaction on leaf area index and decreasing rate of leaf area at grain-filling stage in

mechanical direct-sowing rice.

iR BB ARG %L Leaf area index ZE S TR S
Nitrogen application Direct-sowing AT A A B Decreasing rate of leaf area at
rate density Jointing Heading Maturity grain-filling stage/ (LAl d7%)
N1 D1 2.211 438] 1551 0.0522 h
D, 2.49 k 4.79i 1.90 k 0.0536 gh
D3 2.68 j 5.01 hi 2.03 jk 0.0552 fgh
D4 3.09i 5.13h 211 0.0560 fg
Ds 3.31h 4.98 hi 1.94 jk 0.0564 fg
{8 Mean 2.76 4.86 1.90 0.0547
N, D: 3.46 h 6.43 g 3.15 hi 0.0595 de
D, 3.77¢g 6.82 ef 3.48 fg 0.0607 cde
D3 3.99 f 7.04 de 3.68¢e 0.0610 cde
D, 4.37d 6.97 def 3.39¢g 0.0651 ab
Ds 4.64 bc 6.64 fg 3.02i 0.0659 a
YI1H Mean 4.04 6.78 3.34 0.0624
N3 D: 3.74¢g 7.19cd 3.83 de 0.0601 de
D, 397 f 7.44 he 3.99 cd 0.0617 cd
D3 4.22 de 7.22cd 3.65 ef 0.0638 abc
D, 455¢ 7.05 de 3409 0.0651 ab
Ds 4.79 ab 6.92 def 3.20h 0.0664 a
YJ{E Mean 4.25 7.16 3.61 0.0628
Na D: 4,06 ef 792a 4.49 a 0.0581 ef
D, 4.24d 7.84a 430b 0.0600 de
D3 4,67 bc 7.67 ab 4.04c 0.0615 cd
Dy 4.71 abc 7.41 be 372e 0.0625 bed
Ds 4.87a 7.20 cd 345¢g 0.0636 abc
{8 Mean 451 7.61 4.00 0.0611
ﬁ%ﬁ:}'*ﬁ’ N Kk *% *% Kk
Variance analysis D *x ** ** il
N>D ns *x joiel ns
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REIEIN, MUEREREHRI . A, A LAL
BN 3G A N S ST AN ERERS LAL BE
B EE SN, AR, R LA 7
Ny No N 5T B B3R B s 5 %, 18
N, &= T 2 TR, 37 Dyn D3v Dov Dy
H % E T8 8 K H NiDs<N,D3<N;D,
<NDy. UEEHAREGRAE T ROE GG E R %, &
BT ROE YR E R, DRI EFfE
Ja RIS EOR M) LAl 2% BAERM T, EEHE
A LAL7E NyD3v NgDy NuD3 S mRUAb R IN %
U, N3D, A8 1A BIAH N m 7K o 4 S T T AR
JREETT I, LT 7R 8% s S B P R 5 el 23 o it 0
e 5 B, 1 B AE — 5 Y [ P 1 it I R 6%

PROKFG I TR RO B, H Fif A it FH = 384 K &
AR 2 AR, SRR T AR SR
AT . MEREEREIN, ERHmELS s
M AR R B B, DL N, R E N, %
KT, 5 DyAHEL Doy D3 Dy Ds M HIAR SR
S BT 3.14%. 5.78%. 7.53%. 9.39%, B
0B 25 FES N T ML B R TR SRR S
25 HERE

Hi2% 6l %N, Jiti A BRI B RS
BB A AIIENEE AT, EH RN
X 7GR 2 e A AN S Ao 22 Bl AR B & A 52 )
ISR ZE K, YRR RRTI BOC A BB E
W, BEMEREIG N, HLERERESAEE B
SR, DM R ST BB, Nav N Ny
AL FESF- 2564 3500 %8 Ny AbFH ) 52.48% . 8.39%.
13.49%. #EFIEETH, BT EEEEARE S0
kR R, PIEFRCE BRI bE B
G mEE S, S EEE AR E R R, K
TR, Niv Ny %R T LA A b B IS TS
IO, Nav Ng it %E N A F B G A A
AEREN MR RIS AEAREE T
ZESFHER, Nis Npv Na i N6 & A bl B %
RS R B, N, TR B R L& R R
X, 2»WAE Dsv Dgv Dp. Dy AbFE Rk AAE, H
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Table 6. Effect of nitrogen-density interaction on photosynthetic potential in mechanical direct-sowing rice.
HiE BB Jt4r%4 Photosynthetic potential/(=<10* m? d-hm™2)
Nitrogen application Direct-sowing FEAh-3R - AR b - i 2
rate density Sowing-Jointing Jointing-Heading Heading-Maturity
N D1 65.33 m 7249 ] 160.101i
D2 73591 80.131i 180.53 h
D3 79.16 1 84.63 hi 190.07 h
D4 91.21k 90.44 h 195.38 h
D5 97.79 91.24h 186.76 h
{8 Mean 81.42 83.79 182.57
N D1 102.10 113719 263.46 g
D2 111.21 hi 121.78 f 283.25 f
D3 117.58 gh 126.77 ef 294.83 ef
D4 128.79 de 130.36 de 284.87 f
D5 136.90 bc 129.73 de 265.55¢g
¥J{H Mean 119.32 124.47 278.39
N3 D1 110.35i 136.64 cd 308.43 de
D2 117.23 gh 142.68 bc 319.91 cd
D3 124.51 ef 143.01 be 304.34 de
D4 134.08 cd 144.94 b 292.66 ef
D5 141.17 ab 146.32 b 283.47 f
¥J{A Mean 125.47 142.72 301.76
Ng D1 119.67 fg 155.70 a 366.10 a
D2 124.96 ef 156.99 a 358.20 ab
D3 137.91 abc 160.48 a 34549 b
D4 138.96 abc 157.56 a 328.39¢
D5 143.61 a 156.89 a 314.12 cd
{8 Mean 133.02 157.52 342.46
RN N ** * ~
Variance analysis D kil kil *
N>D ns * **

N;D4<N,D3<N3D,<N,D;. &% HAEJTH, SRR
A BOEE AL NgDyw NgDaw NyD3 &5 & AL EE i
71, NaDp AbFH 1 B ik B4 7K o
26 THIRIRR

R 7 7l A, M EMEEEE N —EEHAE
BN ML B FEFE 25 S AR B I T A R R
Wi 35 % 25 B 3 7K o B it 2 T DS 3 4
PLERHBTYRE. e TR ESEZR, T
V) 2 ULRE B AR R N R . BEE
IKFERH AR AR, TV R &2 R ERE
(B P 4a /N o RREAHAS [t 2R AL B 22 S K
Niv Nov N H & & T HLE R T4 )0 = R0 A bE
EE R M TG R, Ny R N RN T
e, ZRAEKF T HeEE NiD4<N,D3<N3D2<N,4D o
Ui B i ZUIE RE RS G L B R T A R &
HEEARREAE N AAE - N REEFEE, |
BE SR AREDESESH TR REN

B, BEEEN SRS IS SEURATY)
R R BB AEJTH, R AR T4 5
LA NyD1v NyDpo NgDg 25 AL B i, N3Do AL
AR BEAL B = K
2.7 MEIRIRRERREEG

2 8 AN, JiEE A B IR &L —F HAE
RN AL L 3RS A5 AR B Y BT M B AR R R A
BB E AT B EN, HLERRRE S
BT YR SN, BEE RS RN, VB
PR BT T YRR R R 2 B E RN
T 2 TR K FE R AR T4 SRR 2R B R
BN R E PR Niv Now Na /KPR, filiiEsE
JICFASA T T A 2 L LR BB IS I S B, N,
AP IR R E R RS A 6B R A
HR BT —B BETAEAT, HhfEE R
T AR B &Ll NyDy+ NyDoe N4D3 S R AL
B, NaDy AEAR BEIA BIAH B A = KT o
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Table 7. Effect of nitrogen-density interaction on the dry matter weight in mechanical direct-sowing rice.

TS HIRH L £ U]
Nitrogen application rate Direct-sowing density Jointing/(t hm )
Ny D: 142m
D2 237]
D3 2.82i
D4 3.25gh
Ds 3.58f
){H Mean 2.69
N Dy 1.781
D, 2761
D3 3.35fg
D4 3.86e
Ds 4.11d
H{H Mean 3.17
N3 D: 2.09 k
D2 3.08h
D3 3.83e
D4 4.28 cd
Ds 4.58 ab
¥4 Mean 357
\A D 2.30 jk
D, 3.32¢g
D3 4.11d
D4 4.37 bc
Ds 475a
{8 Mean 3.77
Ji &5 N o
Variance analysis D *x
N>D *

Eiiigy i R
Heading/(t hm2) Maturity/(t hm ™)
7.49 h 10.400
7.74 gh 11.38n
7.75 gh 11.77 mn
798¢ 12301
8.06¢ 11.96 Im
7.80 11.56
8.85 f 12.78 k
8.93 ef 13.55 ij
9.11 ef 14199
8.98 ef 13.74 hi
8.93 ef 13.25]
8.96 1351
9.66 bc 15.43 de
9.77 be 15.82d
9.84 be 15.39 de
9.64c 1477 f
9.21de 13.92 ghi
9.62 15.07
1059a 1742 a
1054 a 16.92b
1048 a 16.38¢
10.00 b 15.19 f
9.55 cd 14.08 gh
10.23 16.00
**k **k
* **k
**k *

*8 FAEHEMINERBEIRNERTYRARERELFIH

M)

Table 8. Effect of nitrogen-density interaction on the dry matter accumulation and its rate at different growth periods in

mechanical direct-sowing rice.

i BFEE HEFh-4Rk35 Sowing-Jointing PR A5 - Jointing-Heading 18- 2 Heading-Maturity
Nitrogen Direct-sowing VAR R &= =7 YRR R & =7 YA R & =07
application rate density Dry matter accumulation  Ratio/% Dry matter accumulation ~ Ratio/%  Dry matter accumulation Ratio/%

N D, 142m 13.61 6.07 fah 58.35 292k 28.04

D, 2.37j 20.85 5.36 ij 47.15 3.64j 32.00

Ds 2.82i 23.97 4.93 jkI 41.85 4.02ij 34.18

D4 3.25gh 26.44 4.73 ki 38.43 4.32 hi 35.13

Ds 3.58 f 29.88 4491 37.50 3.90 ij 32.62

¥11H Mean 2.69 22.95 5.11 44.66 3.76 32.39

N, D, 1.781 13.89 7.07 cd 55.32 3.94 ij 30.79

D, 27610 20.37 6.17 fg 45.49 4.63 gh 34.13

Ds 3.35fg 23.63 5.76 ghi 40.55 5.08 efg 35.82

D4 3.86¢e 28.07 5.12 jk 37.25 4.77 fgh 34.68

Ds 4.11d 31.01 4.82 ki 36.37 4.32 hi 32.62

¥J{H Mean 3.17 23.40 5.79 43.00 455 33.61

N3 D, 2.09 k 13.52 757b 49.06 5.77 cd 37.42

D, 3.08h 19.49 6.69 de 42.29 6.04 bc 38.22

Ds 3.83¢e 24.88 6.01 fgh 39.04 5.55 de 36.08

D4 4.28 cd 28.96 5.36 ij 36.28 5.14 ef 34.76

Ds 4.58 ab 32.90 4.63 ki 33.28 4.71 fgh 33.82

J{H Mean 3.57 23.95 6.05 39.99 5.44 36.06

Ny D, 2.30 jk 13.21 8.29 a 47.60 6.83a 39.19

D, 3329 19.61 7.22 be 42.68 6.38 ab 37.71

D3 4.11d 25.12 6.36 ef 38.85 5.90 bed 36.03

D4 4.37 bc 28.77 5.63 hi 37.10 5.18 ef 34.13

Ds 4.75a 33.73 4.80 ki 34.07 453 h 32.20

¥J{H Mean 3.77 24.09 6.46 40.06 5.77 35.85
ﬁ%/n\*ﬂ N Kk - *%k - *k -
Variance analysis D o - o - o -
N>D * - £33 - *% -

2.8 BHFERRFFEMLR

HI38 O AT, it 2 A LA 2 P L B A
A W BORE AR A A A M 34 [ A 3 5 i 3k 8 25 A
BT, B ELAR L 3 BAR RN R A
PO R T R R, X AR A B BOE A

AR MG AL AR MAIA 52 B B2 7K. % it
BE T, HLERHEIERA KR LT 2
i, R R, TR ERCT B
kE, HLERBERRA KERES 5T
JFAR RATAC R — 5. R ELARTT T, SR A
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Table 9. Effect of nitrogen-density interaction on the crop growth rate and net assimilation rate at different growth periods

in mechanical direct-sowing rice.

Bk K% Crop growth rate/ (g m2d ™)

it e B FLIREE

AL Net assimilation rate/ (g-m 2 d %)

Nitrogen application - Direct-sowing gyt 47 - -k i ETa - SRR
rate density Sowing-Jointing  Jointing-Heading Heading-Maturity ~ Sowing-Jointing Jointing-Heading Heading-Maturity
N; D, 240m 27.60b 5.40 k 0.86 k 8.70 a 198¢c

D, 4.02j 24.38d 6.74 1.47h 6.93b 2.16b
D3 4.78i 22.39 ef 7.45 ij 1.76 fg 6.01d 2.26 ab
Dy 5.51 gh 21.48 f 8.00 fghi 20le 5.34 efg 2.36 a
Ds 6.06 f 20.39 fg 7.23 j 2.19d 4.98 ghi 2.24 ab
Y118 Mean 455 2325 6.96 1.66 6.39 2.20
N2 D; 3.011 30.75a 7.16ij 1.08j 6.42c 1.56 ij
D, 468 26.81 be 8.41 efgh 165¢g 5.21 fgh 1.69 ghi
D3 5.68 fg 25.02 cd 9.24 de 197e 4.66 ij 1.78 defgh
D4 6.54¢€ 22.26 ef 8.67 efg 2.21d 4.00 ki 1.74 fgh
Ds 6.96 d 2095 f 7.86 ghi 23cd 3751 1.71 ghi
41 Mean 5.38 25.16 8.27 1.84 481 1.70
N3 D, 3.54 k 30.28 a 10.31 bc 1.25i 5.74 de 1.93 cde
D, 5.22h 26.75 bc 10.79 ab 181f 4.84 hi 1.95 cd
D3 6.49e 24.03 de 9.92 cd 2.21d 4.30 jk 1.89 cdef
Dy 7.25cd 21.44f 9.17 de 2.42 bc 3761 1.83 cdefg
Ds 7.76 ab 18.53¢ 8.40 efgh 2.54 ab 3.20m 1.74 fgh
41 Mean 6.05 24.21 9.72 2.05 4.37 1.87
Ny D: 3.90 jk 31.90a 1157 a 1.35hi 5.52 ef 1.91 cdef
D, 5.62 gh 27.77b 10.81 ab 1.92 ef 474 i 1.83 cdefg
D3 6.97 d 24.48 d 10.00 bed 2.30 cd 4.05 kl 1.77 efgh
Dy 7.40 be 2167f 8.78 ef 2.44 be 3641 1.64 hij
Ds 8.05a 18.45¢ 7.68 hi 2.62a 3.10m 151j
518 Mean 6.39 24.85 9.77 212 421 1.73
T5 E ST N x* * ** x* x* o
Variance analysis D wx o o kel kel el
N>D * ** ** ns ** *x

B B4 A 1 3R L NGD - NyD, i B HE 5 3 N3D,
AL Pt RE A B R R KT o 1 R R 5T, kA
ZEARCTT IR I A o it e kg . e R
B, HUEREREA F AR AR R 2 ETHEY,
EEPE TGS AR EEREE SRR
£ Niv Nov N 7K-F R B ELRR S RS N e 1 Jm B
£ Ny 7K Bl B 2 L3 I &2 F a9

3 iR

31 FREEAREMEREETINERE~ERHE
2)53

T RS, 2SR T R A e R
R E, B — B A e AR 45 S A T
R AR A L, 3 R AU (RO R E 2

JEKTGH P ) S g A pifa RS, PER. A
IRt A KA = B S HLAA R 2R, N A
HNBERCHERG I, FEEeIE fE R, 4SRRIk
KA K. A AR R AR AL B0 it 280 = 1
MR, e PR R, 7F 0~405.0 kg/hm? 4
REFK Y- PR it 2 o 1 A 25 3, AR 2L
et . BRSSP N FE 0~337.5 kg/hm? UIE
KFTE Y, R TR S AR I e B, AR
EHIE. ARFF, H%ELE 0~300 kg/hm? i
PIAL 47 A o it R R I I T, RO X & s
FRFNT-H0E LM AN, 38 it 2 A 56 AR H5ORN R A 800
A€ 0P [R) 384 10 T 2% v B AR B B R K R 3 P 1
BRI o ST KRG 8 S FL A BT sk 15 55 188 i 15 A
FOTHL, BN AR R 2 B = e 5 b, &
FRGE RO 45 Se R BRAK, TR AR 022, 5
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REAE, BB . Kb, EEMERERE
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WREMERE SEARERKTR, R 7S LK
Yo . e RS T AT SEELRE R, bkt
ZEPI RN, B E R KRR 3RS
(FIFEAARAIE, 382 R = 7= (R AT AT s
MAE R RS T IE 4B % v LA R &= 1 B 1.
AW, HLEREREAE 300 kg/hm? & BKF R 5
B &7, Bit4 90<10*hm? ~18010°/hm? i B 3% 2%
BRIt — D K RE . AT, RELO AT
I R IR B . AP RS e AT RS Y B 45 ), AE
RNV R HTEH T, L PR 25 R R e
R KRERS S BT, R AT KRR
Ko Kk, BEFEREAEFAREMAE BArH R, @&
JO; SR AE PRI ARG R R S B 5 e . AR
1, @A R 225 kg/hm?(5HE L E AR 300
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IR IR D TGRS S, B BRI BB A
PRAN TP, AR AR R, B
BRI AT 5.
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