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Abstract: [Objective] To explore the effects of increased basic seedling number and reduced nitrogen application on
rice yield and quality, providing a scientific basis for green and high-efficiency rice production in Southern Jiangsu
Province. [Method] Using the mid-maturing late japonica cultivar Nanjing 46, a field experiment was conducted in a rice-
rapeseed rotation system during 2023 and 2024. The experiment included two basic seedling number: D1 (conventional,
1.1x10° seedlings/hm?) and D2 (a 50% increase, 1.7x10° seedlings/hm?). These were factorially combined with three
nitrogen fertilizer rates: N1 (conventional application level, 270 kg/hm?), N2 (15% reduction, 230 kg/hm?), and N3 (30%
reduction, 190 kg/hm?). The investigation focused on the treatment effects on key agronomic traits: grain yield, dry matter
accumulation, leaf area index, photosynthetic potential, and grain quality parameters. K Results] The treatment with
conventional seedling density and a 15% nitrogen reduction in nitrogen application (1.1x10° seedlings/hm?, 230 kg/hm?)
produced the highest yield, while the treatment with a 50% increase in seedling density and a 30% reduction in nitrogen
fertilizer application (1.7x10° seedlings/hm?, 190 kg/hm?) achieved a comparable yield. Compared to the conventional
treatment (1.1x10° seedlings/hm?, 270 kg/hm?), the treatment with a 50% increase seedling density and a 30% reduction in
nitrogen fertilizer application increased two-year average yield by 1.53%. In terms of yield components, this primarily
resulted from increased panicle number, seed-setting rate, and 1000-grain weight. Compared to the conventional treatment,
the treatment with a 50% increase in seedling density and a 30% reduction in nitrogen fertilizer application resulted in an
average increase of 7.48% in the leaf area index at the maturity stage over the two years, as well as average increases of
7.03% and 1.01% in photosynthetic potential and aboveground dry matter accumulation from the heading to maturity
stages, respectively. Under the treatment, the brown rice rate, milled rice rate, and head rice rate decreased by an average
of 4.07%, 4.51%, and 6.16% over the two years, respectively, while the appearance quality, cooking and eating quality,
and starch pasting properties were significantly improved. [ Conclusion] Under rapeseed straw incorporation, the treatment
with a 50% increase in seedling planting density and a 30% reduction in nitrogen fertilizer application achieved coordinated
improvement in both rice yield and quality by balancing vegetative and reproductive growth, optimizing population
biomass production and distribution efficiency, and promoting heading stage-maturity stage dry matter accumulation.
Keywords: rice; straw incorporation; increased seedling transplanting density with reduced nitrogen application level;
grain yield; quality traits
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Table 1. Application rates of different nitrogen fertilizer treatments kg/hm?
it KT il Sy BE AL &t
N application level Basal fertilizer Fertilizer for tillering Fertilizer for panicle initiation Total
HHER (N1) 95 95 81 270
LY 15% (N2) 66 95 69 230
LYk 30% (N3) 38 95 57 190

N1, Regular fertilization; N2, 15% nitrogen fertilizer reduction; N3, 30% nitrogen fertilizer reduction.
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Feri. B 7d. W RE 3.5 WA (ER 1), B
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Table 2. Effects of increased seedling transplanting density with reduced nitrogen fertilizer application level on yield and its
components in mid-maturing late japonica rice under rapeseed straw incorporation

i AT AIEARP A RAEE FERERL AL EEEES THLE e
Year Basic Nitrogen Panicle number Spikelets per Seed-setting 1000-grain Grain yield
seedling level (10%hm?) panicle rate(%) weight(g) (t/hm?)
2023 D1 N1 379.50 be 134.60 a 86.80 d 25.23 abe 10.99 b
N2 374.85¢ 130.91 be 90.64 b 25.59 abe 11.16 a
N3 340.73 d 123.82d 93.11a 26.20 a 10.06 d
D2 N1 387.90 ab 133.27b 85.51d 2442 ¢ 10.45¢
N2 380.63 be 128.56 ¢ 89.36 ¢ 25.20 be 10.89 b
N3 391.28 a 121.35¢ 9225a 25.79 ab 11.12 ab
2024 D1 N1 388.43 ¢ 14092 a 80.24 ¢ 2495b 10.68 b
N2 384.30¢ 138.65b 82.29 ¢ 2524 b 1092 a
N3 349.88 d 132.31d 85.03a 26.11a 9.90d
D2 N1 402.15 ab 139.19 ab 78.79 f 24.03 ¢ 1029 ¢
N2 393.00 be 136.20 ¢ 81.30d 24.70 be 10.61b
N3 403.28 a 128.64 ¢ 83.49b 25.38 ab 10.88 a
4 Year(Y) 61.17** 460.24** 2211.72%%* 10.81%** 92.93%*
2% Planting density(D) 276.14** 56.72%* 47.62%* 38.24%* 13.47**
%L Nitrogen level(N) 57.36%* 322.04%* 362.75%* 46.90** 99.41%*
Y XD ns ns ns ns ns
Y XN ns ns 6.22% ns ns
DXN 103.16** ns ns ns 367.35%*
YXDXN ns ns ns ns ns
D1: 12x10° H/hm?; D2: 18x10° ¥i/hm? N1: WHUEAL; N2: FULIIE 15%; N3: FILHIE 30%. ANENG T EERORAFE AL 0.05 %

KT LR EE . AR KRR F R EAFEAKTRLL 0.05 F10.01 KT L ZEREE, ns RRLREER.
D1, 12x10° hill/hm? D2, 18x10° hill/hm?; N1, Regular fertilization; N2, 15% nitrogen fertilizer reduction; N3, 30% nitrogen fertilizer reduction. Different

letters indicate significant difference between treatments at the 0.05 probability level. * and ** indicate significant differences among levels within a factor at the

0.05 and 0.01 levels, respectively. ns indicates no significant difference.
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Table 3. Effects of increased seedling transplanting density with reduced nitrogen fertilizer application level on tiller dynamics
and productive tillers in mid-maturing late japonica rice under rapeseed straw incorporation

W wkmn mmer | URR  REN AW KR RER
Year Basic seedlings Nitrogen level Peak tillering stage ~ Jointing stage Heading stage ~ Maturity stage Productive tiller
(X 10%hm?) (x10%hm?) (x10*hm?) (x10*hm?) percentage(%)

2023 D1 N1 614.73 b 431.10b 386.65 be 379.50 be 61.73 ¢

N2 546.13 ¢ 406.87d 383.66 ¢ 374.85¢ 68.64 ¢

N3 489.47d 392.00 £ 352.70d 340.73 d 69.61b

D2 N1 639.86 a 444.12 a 395.67a 387.90 ab 60.62 f

N2 604.10 b 420.72 ¢ 391.98 ab 380.63 be 63.01d

N3 544.65 ¢ 399.50 ¢ 397.67a 391.28a 71.84 a

2024 D1 N1 635.76 b 458.51b 401.50 cd 38843 ¢ 61.10e

N2 58297 ¢ 436.98 d 391.59d 384.30¢ 6592 ¢

N3 521.73d 396.95¢ 37330e 349.88d 67.06b

D2 N1 669.88 a 473.78 a 417.58 ab 402.15 ab 60.03 f

N2 632.70 b 446.62 ¢ 409.29 be 393.00 be 62.11d

N3 581.34 ¢ 436.17d 420.86 a 403.28 a 69.37a

F4r Year(Y) 156.94%** 624.71** 184.78** 61.17** 108.84**

% % Planting density(D) 362.31%* 252.77** 342.17** 276.14%* 56.51**

ZUE Nitrogen level(N) 614.05%* 656.78** 40.37%* 57.36%* 998.49**
YXD ns 22.72%%* 6.01%* ns ns

Y XN ns 5.88* 4.32% ns 12.35%*

DXN 12.45%* 11.79%* 74.34%* 103.16** 164.74**
YXDXN ns 28.86** ns ns ns

AENG FRRRANF AL B A AE 0.05 BEA K B2 R B2 . A5 30R [ R A E K EE 0.05 A10.01 K-F ERIZER 3 ns FIRTE 0.05
R BB 7 5.
Different letters indicated significant difference between treatments at the 0.05 probability level. * and ** indicate significant differences among levels

within a factor at the 0.05 and 0.01 levels, respectively. ns indicates no significant difference.

R4 HFEFIECE THEE R A P RAETEMH ERE R RS B HRm
Table 4. Effects of increased seedling transplanting density with reduced nitrogen fertilizer application level on leaf area index
and leaf area duration in mid-maturing late japonica rice under rapeseed straw incorporation

s B PN, KT T FAFE 4L Leaf area index N4 % Leaf area duration (m? * d m2)
Veur Basic Nitrogen S ALY AR AR RTARL R
seedlings level Jointing stage Heading stage Maturity stage SO-JT JT-HD HD-MA
2023 D1 N1 495b 7.44b 3.57¢ 185.76 b 204.61 b 272.90 ¢
N2 459 ¢ 7.17 ¢ 341d 172.18 ¢ 194.14 ¢ 264.58 d
N3 4.43d 6.90 d 3.07e¢ 166.12d 187.07 d 249.45 ¢
D2 N1 527a 772 a 3.68 b 197.74 a 21450 a 285.66 b
N2 5.03b 7470 3.59 be 188.80 b 206.31b 276.93 ¢
N3 5.01b 7.79 a 385a 188.08 b 21143 a 291.28 a
2024 D1 N1 4.48b 6.98 d 349b 167.99 b 189.08 ¢ 258.70 ¢
N2 417 ¢ 6.79 ¢ 322¢ 156.27 ¢ 180.82d 250.29d
N3 3.90d 648 f 2.86d 146.46 d 171.38 ¢ 233.68 ¢
D2 N1 481 a 7.22b 3.60 ab 180.50 a 198.54 a 270.62 b
N2 4.60 b 7.10 ¢ 3.50b 172.76 b 193.22b 265.15¢
N3 4.56b 737 a 373 a 171.16 b 196.96 a 277.62 a
Ay Year(Y) 329.38%* 275.36%* 54.07** 355.95%* 939.09%* 320.85%*
2% Planting density(D) 334.18%* 350.46%* 512.61%** 340.38** 1066.42%* 796.75%*
4B Nitrogen(N) 87.18** 27.94%* 51.27** 89.43** 162.82%* 69.64**
Y XD ns ns ns ns ns ns
Y XN ns ns ns ns ns ns
DXN 11.34** 61** 163.48** 11.75%* 97.3%* 186.6%*
Y XDXN ns ns ns ns ns ns

ANFNG FEERORAR FI AL BEILE 0.05 BEAKT B2 7R 25 . # 03 B R R B 2 A RS [RIFE 0.05 F10.01 /KF ERIZERR 2, ns FIRTE 0.05
HIREZR KT LR 35 22 57

Different letters indicated significant difference between treatments at the 0.05 probability level. * and ** indicate significant differences among levels
within a factor at the 0.05and 0.01 levels, respectively. ns indicates no significant difference. SO, Sowing; JT, Jointing; HD, Heading; MA, Maturity.

AR AR RS PP T AR e B AR A A I AR AR BObE i R D B R Rk s, N2 Ak
2 DI MESHEERE T 6.95%~15.04% . PRAE XA B I Ay i AR Fe s N1 A 43
3.60%~13.32%H1 3.21%~27.86%. {F D1 #bHE T, & PR ZERACT 7.14% 3.18%F11 6.09%; N3 A3
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YIRE A B sg i B, D2 ACHEAE SRR
A BT - R A e - i SR I P A e A A
5 D1 ACE SRR T 6.95%~15.04% 4.92%~
13.97%R01 4.64%~17.79%. 7£ D1 4:#F, ZMBOL
A b S R T PG 78 D2 eE R, BERR-i
AR A AR R R D 2 RS, Tk -
FEHA . ARl B ) & 5 ) 2 S B s T 35 o
N2 AFRLEHTT-FhARIA . FhA- e A P AP 3400k
G A N1 ACER 5 E 25 PR T 3.25%- 2.54%; N3
AbFRAE IR T -SRI AR PR A B B E R T

1.11%, TMAEHAE- RS R PITEET 2500 & 9 B4 1R
1 2.28%. LRE TR, AR R A 3
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7E D2N3 AbH MR R oK, B4R DINT 42
P4 R T 7.03%.
2.4 HEFEFHTH T EE R R P AR AETE M b
BT 4RTR R RIRIEH A =0

F AT BORN A K S 350565 7K g i 35 4 Joi
R EMBGRIE O B (E 5). EAHRERE
s BT SR AR R A A R BT TR R
IS BOG i EE SRe, D2 AbERESE
B HARI 3 T A R D1 ALy
BHEE T 6.90%~12.13%. 4.98%~6.17%H1 1.82%~
5.97%. TEAHFEIZEARTEUCE T, &4 &M F T
V)i AR B B S5 B i RO T R S PRI N2 Ab
AL T YR E T LS TR R R NI
REFRAY RIFEAR T 11.70% 9.57%A11 4.93%; N3 4bFH
AL N1 AbEEF AT 3575 I BRI T 25.20%- 18.20%
1 11.61%.

FE N1, N2 0T, USCRFa B 28 AR 1 250
2N e N3 &4 N 2R, 78 D1
AbFRCR, R TR B i A R kD> BT R R B

®S5 OHTEFTIC A T HEE R RN P AR TR R B R YR BRI
Table 5. Effects of increased seedling transplanting density with reduced nitrogen fertilizer application level on dry matter
weight and harvest index in mid-maturing late japonica rice under rapeseed straw incorporation

TP 2 & Dry matter accumulation

. FALKF o . " [LEIR R
FAy BA TR Nit T il I il R P Harvest ind
itrogen arvest index
Year Basic seedlings | gl Jointing stage Heading stage Maturity stage HD-MA %)
eve
(t/hm?) (t/hm?) (t/hm?) (t/hm?) ’
2023 D1 N1 521b 1222b 19.59b 7.36b 4797 e
N2 445d 11.05d 18.54d 748 a 51.48¢
N3 3.72f 10.00 f 16.87 f 6.87d 51.00 ¢
D2 N1 5.62a 12.84a 19.86 a 7.02¢ 4501 f
N2 495¢ 11.75¢ 19.06 ¢ 7.31b 48.88d
N3 4.13¢ 10.50 ¢ 1797 ¢ 7.47 a 5290 a
2024 D1 N1 485b 1191b 19.15b 7.24b 47.67
N2 4.38d 10.73d 18.13d 740 a 51.49b
N3 3.62f 9.82f 16.68 f 6.87 ¢ 50.75¢
D2 N1 5.14a 12.69 a 19.58 a 6.89 ¢ 4493 f
N2 459 ¢ 11.38¢ 18.61 ¢ 7.23b 48.74d
N3 4.10¢ 10.30¢ 17.59 ¢ 7.29 ab 52.89a
4 Year(Y) 142.69** 29.68%* 37.60%* 36.50%* ns
% J& Planting density(D) 395.22%* 177.75%* 116.01** ns 191.34**
% Nitrogen level(N) 1549.00%* 787.96** 523.69** 84.95%* 1470.68%**
Y XD 9.91%* ns ns ns ns
Y XN 27.90%* ns ns ns ns
DXN ns ns 11.85%* 248.19%* 356.58**
YXDXN 7.44%%* ns ns ns ns

ARG FRFRRANF LB A AE 0.05 BEA KV B2 R B2 . #A 53R [ R R A EKSFEE 0.05 A10.01 K-F ERIZER 3 ns FIRTE 0.05

R BB 7 5.

Different letters indicated significant difference between treatments at the 0.05 probability level. * and ** indicate significant differences among levels

within a factor at the 0.05 and 0.01 levels, respectively. ns indicates no significant difference.
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Table 6. Effects of increased seedling transplanting density with reduced nitrogen fertilizer application level on grain

processing quality in mid-maturing late japonica rice under rapeseed straw incorporation

Fy EA T HALKT fip &S b ¥ BREARE
Year Basic seedling Nitrogen level Brown rice rate(%) Milled rice rate (%) Head rice rate (%)
2023 D1 N1 87.66 a 76.99 a 68.76 a
N2 85.93 be 7597 ¢ 67.13 b
N3 84.75d 7434 ¢ 65.49 ¢
D2 N1 86.46 b 76.46 b 68.24 a
N2 85.36 cd 75.24d 66.57 b
N3 8396 ¢ 73.69 f 64.75¢
2024 D1 N1 8521 a 7555a 67.56 a
N2 84.18b 74.73 b 66.14 b
N3 82.62d 72.53d 63.70 cd
D2 N1 84.65 ab 75.03 ab 66.97 ab
N2 83.47¢ 73.88¢ 64.73 ¢
N3 81.86¢ 71.98d 63.18d
E4Y Year(Y) 280.52** 131.51%* 17.64%*
2 Planting density(D) 40.00%* 23.92%* 4.39%
ZUE Nitrogen level(N) 166.39%* 164.75%* 36.61%*
Y XD ns ns ns
Y XN ns ns ns
DXN ns ns ns
Y XDXN ns ns ns

AEVNG FREFRR AR MBI FE 0.05 BEFR RSP B2 R G o # A3 R R R AN FIR S )AE 0.05 A1 0.01 ZKF ERIZER B3 ns RIRTE 0.05

R S b T E S

Different letters indicated significant difference between treatments at the 0.05 probability level. * and ** indicate significant differences among levels

within a factor at the 0.05 and 0.01 levels, respectively. ns indicates no significant difference.

#, DAN2 PR AR, FEP AT ORI R N1 4b
HEERS T 7.67%. £ D2 AT, WIkEHEE
MR I TR R . SRR TR, D2N3 At
FBCGRIE SR S, B I DINT AL AT
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2.5 HEFEFTLHE TEE R R AR FE SRR

IR
2.5.1 i EAEATIL W T 3G R AN P KA AG o

I %R 086
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P EZIK (K 6), D2 AF AT Kk
AN KA D1 AR HIFER T 0.75%~ 1.01%-
0.69%~1.05%F11 0.82%~1.48% . {EAH [F) I A P K ik 3
T RERER L KK RNHRE K 1 I it 2 2 il 17
FEK. 5 NI ACEEAAEL, AHFRZEATEE N2, N3
Ab PR IRER R BIFER T 1.46%. 3.14%, F§
K HIFEAK T 1.39%. 3.78%, BHE KLY
SRR T 2.57%, 5.32%. 258 T, D2N3 ik
HRRIN T AR 2 . 5 2 A DINT b EEAH L,
FORER R | A KR FIBONE K 2R A~ 35 73 A B T

4.07%- 4.51%F1 6.16%.
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M0 769 %5k
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MK, FRPEE TR AR RME A, HiY
KRIEFNEZKT(E 7). D2 LB H P E PR K
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EIEK. 5 N1 APEAHLL, FHFEIZEATEER N2, N3
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Table 7. Effects of increased seedling transplanting density with reduced nitrogen fertilizer application level on appearance

quality in mid-maturing late japonica rice under rapeseed straw incorporation

FAy BA TR HNEKF K it EHERE =HE] 3
Year Basic seedling Nitrogen level Length to width ratio Chalky grain rate (%) Chalkiness degree (%)
2023 D1 N1 1.678 a 22.38 ab 7.74 ab
N2 1.687 a 2141 cd 7.33 be
N3 1.692 a 19.78 ¢ 6.39d
D2 N1 1.673 a 22.79a 8.09 a
N2 1.684 a 21.77 be 7.44 ab
N3 1.689a 20.89d 6.66 cd
2024 D1 N1 1.781 a 24.03 a 9.10 ab
N2 1.795a 22.84 be 8.57 be
N3 1.804 a 21.77d 7.69d
D2 N1 1.779 a 2431a 948 a
N2 1.789 a 23.44 ab 8.74 be
N3 1.796 a 2222 cd 821 cd
4 Year(Y) 280.34** 150.25%* 183.86**
2% Planting density(D) ns 16.38* 9.05%
ZJIE Nitrogen level(N) ns 96.06%* 62.33%*
Y XD ns ns ns
Y XN ns ns ns
DXN ns ns ns
Y XDXN ns ns ns

ANENG FRFRRANF AL B A AE 0.05 BEAR KV B2 57 53 o A FR R AN F RSP IEAE 0.05 A10.01 KF ERIZER T3 ns FIRTE 0.05

R BB 7 5.

Different letters indicate significant difference between treatments at the 0.05 probability level. * and ** indicate significant differences among levels within

a factor at the 0.05 and 0.01 levels, respectively. ns indicates no significant difference.

B TR bR AR WS ARIA B E K P (R 8), D2 Ab#E
FIPREE P B A& BB & A B P 4
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"R S R 69 %50
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1.53%~3.88%., il FEAE U P 4F~F- 348 1 1 1.10%~
2.71%. TEAHFISEA W BACHE R, /KRS &R bl e 4
EIRO TSR, EERIVINIME . B E R
B BT, WA M. 5 N1 AEAL, MHFEFA
BT N2o N3 AR BRI AEF 3 B RE 2l $e e T
3.65%- 9.18%, AMWAEF¥ 7 AHEE T 5.78%-
15.61%, FEAE P RS T 4.77%- 8.88%, -
187 5 7204y B T 5.90% 15.06%, i 55 {5 )
SRR T 3.37%- 6.89%. LES TR, 524
HiH 8 DINT ALFEAHEL, D2N3 AbFH 2 k3% T

REOK B B0kl B, LR ORAE AP Y d
7.44%.
2.5.5 i RAATICE TG BT P AR ARAS A

R R Le A N RG]
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I3 P R 2 3 P 3 I R A O i 2 R B
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Table 8. Effects of increased seedling transplanting density with reduced nitrogen fertilizer application level on nutritional
quality in mid-maturing late japonica rice under rapeseed straw incorporation

Ay FEAR L AIEAKF HHER B JBEH g
Year Basic seedlings Nitrogen level Protein content (%) Amylose content (%) Gel consistency (mm)
2023 D1 N1 8.39 ab 9.76 ¢ 7428 d
N2 8.08 be 10.41 cd 78.08 bc
N3 7.89 ¢ 11.23 ab 79.37 ab
D2 N1 8.65a 10.14 de 76.92 ¢
N2 8.37 ab 10.86 bc 78.59 abc
N3 8.19 be 11.66 a 80.76 a
2024 D1 N1 9.44 ab 11.39¢ 70.86 ¢
N2 8.85¢ 12.32 c¢d 74.17 cd
N3 8.13d 12.99 ab 76.07 ab
D2 N1 9.89 a 1191d 73.09d
N2 9.19 be 12.71 be 75.13 be
N3 8.66 cd 13.33a 77.11a
FAy Year(Y) 66.27** 578.71%* 130.49**
% J& Planting density(D) 15.12%* 31.93%* 21.59%*
ZUIE Nitrogen level(N) 29.22%* 139.82%** 70.04%**
Y XD ns ns ns
Y XN 6.06* ns ns
DXN ns ns ns
YXDXN ns ns ns

ANF/ING F-RERIR AR AL AL 0.05 #E3/KF B2 R 82 o #5353 R R E R A FZKCFEE 0.05 #10.01 /KF ERZEREE: ns KIRAE 0.05
MM K b0 2 5
Different letters indicate significant difference between treatments at the 0.05 probability level. * and ** indicate significant differences among levels within

a factor at the 0.05 and 0.01 levels, respectively. ns indicates no significant difference.

RO HFEFIEH THEEREN AR TE R KRR
Table 9. Effects of increased seedling transplanting density with reduced nitrogen fertilizer application level on cooked rice
eating quality in mid-maturing late japonica rice under rapeseed straw incorporation

A SR ZAEKT AR AR i PR JoUREN
Year Basic seedlings Nitrogen level Appearance Hardness Viscosity Balance degree Taste value
2023 D1 N1 7.00 cd 6.90 a 8.6 bc 7.35be 74.80 be
N2 7.40 be 6.65b 8.75 abc 7.70 b 7720 b
N3 8.00 a 6.40 ¢ 9.15a 830a 80.90 a
D2 N1 6.80d 7.05a 835¢ 7.15¢ 73.65¢
N2 7.35bc 6.70 b 8.70 abc 7.65b 76.80 b
N3 7.75 ab 6.65b 9.00 ab 8.15a 80.10 a
2024 D1 N1 6.55b 7.15 ab 8.30 ab 6.95b 7240b
N2 6.85b 6.95¢ 8.70 a 7.30 ab 74.55 ab
N3 7.55a 6.60 d 8.90 a 7.95a 78.75 a
D2 N1 6.35b 720 a 7.80 b 6.60 b 70.30 b
N2 6.65b 7.05 be 8.45 ab 7.05b 73.20b
N3 7.55a 6.70 d 8.90 a 7.85a 78.05 a
FAy Year(Y) 31.36%* 45.34%* 7.13* 23.02%* 23.10%*
# % Planting density(D) ns 13.15%* ns ns ns
%8 Nitrogen level(N) 52.77** 76.53** 20.03** 45.75%* 47.53%*
Y XD ns ns ns ns ns
Y XN ns ns ns ns ns
DXN ns ns ns ns ns
Y XDXN ns ns ns ns ns

ANF/ING FRER R AR AL AL 0.05 #E3/KF B2 R 82 o H 535 2R R E R A FZKCFEE 0.05 #10.01 /KF ERZEREE: ns KR 0.05
MM K T 2 5
Different letters indicate significant difference between treatments at the 0.05 probability level. * and ** indicate significant differences among levels within

a factor at the 0.05 and 0.01 levels, respectively. ns indicates no significant difference at the 0.05 probability level.
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Table 10. Effects of increased seedling transplanting density with reduced nitrogen fertilizer application level on starch pasting

properties in mid-maturing late japonica rice under rapeseed straw incorporation

Fy EA T HNEKF W FE S Peak IR AR A MEREAIES
Year Basic seedlings Nitrogen level viscosity (cP) Trough viscosity(cP) Final viscosity(cP) Breakdown(cP) Setback(cP)
2023 D1 N1 1990 d 1458 ¢ 1862 ¢ 532b —128a
N2 2155 be 1556 b 1991 ab 599 ab —164 ab
N3 2245 a 1633 a 2051 a 613 a -195b
D2 N1 1912 ¢ 1382d 1794 d 530b —118a
N2 2097 ¢ 1538 b 1938 b 560 ab —160 ab
N3 2188 ab 1581 ab 2003 a 607 a —185b
2024 D1 N1 1877d 1353 ¢ 1757 ¢ 524b -120a
N2 2075 b 1525 ab 1939 b 550b —136 abc
N3 2190 a 1582 a 2016 a 608 a —174 ¢
D2 N1 1821 e 1312 ¢ 1716 ¢ 509b -105a
N2 2021 ¢ 1493 b 1893 b 528b —128 ab
N3 2119b 1562 ab 1953 ab 557 ab —166 be
(YY) 65.80%* 26.19%* 38.01%* 7.80%* 5.27*
% J& Planting density(D) 39.10%* 14.52%* 29.02%* 5.28* ns
ZJIE Nitrogen level(N) 282.96** 146.53%* 181.44%** 18.46%* 16.84%*
Y XD ns ns ns ns ns
Y XN ns ns ns ns ns
DXN ns ns ns ns ns
Y XDXN ns ns ns ns ns

ANENG FRFRRANF AL B AE 0.05 LA KV B 225 3 o e FR R R AN F KT 0.05 A10.01 K-F ERIZER T3 ns FIRTE 0.05

R BB 7 5.

Different letters indicate significant difference between treatments at the 0.05 probability level. * and ** indicate significant differences among levels within

a factor at the 0.05 and 0.01 levels, respectively. ns indicates no significant difference.
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