HREYHIM 2025,45(5):630—641
Journal of Triticeae Crops doi: 10.7606/j.issn.1009-1041.2025.05.07

159 £ L1 R B 1] £ 2025-04-15
% 28 W Bt ik < https: //link. enki. net/urlid/61. 1359. s. 20250411, 1037, 002

AR AR T ZUIE iz 25 0 9 A5 - I
A EE M R TR By i) 0

WRE RIRF REH NEE.ZRR.ZE27 W, 2H5 2 5,40 F

YT Ml R 2 AR 25 e A AT 348 08 1 V4 A B 25 5 B AR T RS0 S, DO 1 AR 611130)

W B ARRETRRTFRE DN EZ-RBREGBE DN E- KR ERE(FR)T I EETHRILESF
BXLAH £ 1963 AMA, K®EE 150(N;).200 kg « hm *(N) 3k 2 AR EF, LT R G LK F I
10:0:0(R,).6:4:0(R,).6:0:4(Ry).6:2:2(R )& 4 MR, AR KA H 3+ B (CK) ., 57 R B & e
BHEBASBEL P IR ESHABRRZ . THRARELSHER TN Ym., SRAV. 5 F LML
AEEGHREFTHORS AR TATEEL T T ERGHEAXRKAL 6% ~37.2%) F 5 (14. 4% ~
5.5 2 FEAK, MET NN, RETAABMEEX T I LG HPFRYPRF TR ELE T E
BHEK AATHNETHRREZAS S ABAEE IR ERARBEI RN, £ TREALAZSZZR
F(.8%), FREFFRGH2.5%. RAFR KR AR ZERGTHELE. Ry R KRR 2F
REFUEFE, MARAZTT R AR, THAIBELFFREZRFTRAFHROR T PIHARZLE, BE
M T.R EERZTAVEARNTYRA#ET BEZRANHFETRE; FREHT.R, R 2FRFH
ERETHRBRREE, AR BRBFRAERBELESE 200kg - hm " AR T FTRARE: B L=06:4
Fo R ME G W T =6:2:2 A BFEHEX , M FHENLELSLE 150kg s hm ? AT TFTRARKRE: KT
fe=6:4 Fo R e G E T I =06:2:2 B9 RIBE F X,

KR RIEEF EEX;NEBRRE; S &

FESZEE:S512.1;S311 XEARIRED: A XEHS:1009-1041(2025)05-0630-12

Regulation of Nitrogen Fertilizer Application on Growth Characteristics and
Yield of Winter Wheat under Different Rotation Patterns in Chengdu Plain
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(Agricultural College of Sichuan Agricultural University, Southwest Key Laboratory of Crop Physiology, Ecology and

Cultivation, Ministry of Agriculture and Rural Areas, Chengdu, Sichuan 611130, China)

Abstract;: In order to explore the suitable nitrogen fertilizer management mode for wheat under wheat-
rice rotation mode(rice stubble ) and wheat-soybean rotation mode(dry land ) in Chengdu Plain, Shu-
mai 1963 was used as the material. Two nitrogen fertilizer application rates of 150(N,) and 200 kg
hm ™ ?(N,) were set up in the field, and four nitrogen application ratios were conducted: seedling fertil-
izer:jointing fertilizer=10:0:0(R,), 6:4:0(R,), 6:0:4(R;), 6:2:2(R,), with no nitrogen fertilizer
as the control(CK). The effects of different nitrogen fertilizer management modes on population qual-
ity, dry matter accumulation and translocation, and wheat yield in rice stubble and dryland wheat at
the seedling stage were analyzed. The results showed that the waterlogging of wheat after rice was se-

rious 30 days after sowing. Compared with dryland wheat, the plant height, chlorophyll content, and
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leaf area index of top leaves of rice-stubble wheat at the seedling stage and jointing stage were signifi-
cantly reduced, the number of effective panicles was significantly reduced by 11. 6% —37.2%, and the yield
was significantly reduced by 14. 4% —45.5%. Compared with N;, N, increased the chlorophyll con-
tent and leaf area index of top leaves, dry matter accumulation, and yield at the seedling stage and
jointing stage of wheat under two rotation modes, and the increase of wheat after rice was greater than
that of wheat in dry land. Under N, , the yield of rice-stubble wheat was significantly increased by 7. 8% ,
and the yield of wheat in dry land was increased by 2. 5%. Topdressing at the seedling stage(R,) and
split topdressing at the seedling + jointing stage(R,) significantly increased the yield of wheat after
rice compared with R; and R,. Topdressing at the jointing stage(R;) and split topdressing at seedling
-+ jointing stage significantly increased the yield of dryland wheat compared with R, and R,. Under
the same nitrogen application rate, topdressing at the seedling stage(R;) and topdressing at the seed-
ling + jointing stage(R,) significantly reduced the yield of rice-stubble wheat and dryland wheat at
jointing stage. Under the conditions of rice stubble, topdressing at the seedling stage(R,) significant-
ly increased the dry matter translocation amount, translocation rate, and contribution rate to grain be-
fore anthesis. Under dryland conditions, topdressing at the jointing stage(R;) and the seedling +
jointing stage(R,) significantly increased dry matter accumulation after anthesis. On the whole, the
nitrogen application modes of base fertilizer: seedling fertilizer=6:4 and base fertilizer: seedling stage:
jointing stage=06:2:2 are suitable for rice-stubble wheat in Chengdu Plain under 200 kg * hm ™ * nitrogen
application rate, while the nitrogen application mode of base fertilizer:jointing fertilizer=6:4 and base
fertilizer: seedling stage:jointing stage=06:2:2 are more suitable for dryland wheat under 150 kg
hm ™ ? nitrogen application rate.

Keywords: Nitrogen fertilizer management; Rotation mode; Waterlogging stress; Population quality;
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Table 1 Physical and chemical properties of soil
PN TR, A LT A% 4L AL R
R tb T J Organic matter/ Alkaline nitrogen/ Available potassium/ Available phosphorus/
otation mode (g kg ) (mg * kg™ 1) (mg + kg™ 1) (mg « kg™ 1)
4 Dryland 25.34 15.24 26.99 181.73
fE 4 Rice stubble field 38.91 19. 26 17. 24 249.63
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Fig.1 Soil relative water content under different rotation patterns
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Table 2 Nitrogen application rates of wheat under different treatments kg * km™?
b 7 MAR HEHE H e e
Treatment Total nitrogen Base fertilizer Tillering fertilizer Jointing fertilizer
CK 0 — — —
N R, 150 150 0 0
NiR: 150 90 60 0
NiRs 150 90 0 60
N1 Ry 150 90 30 30
N2 R, 200 200 0 0
N:R2 200 120 80 0
N2 R; 200 120 0 80
N2 Ry 200 120 40 40
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Fig.2 Population quality of wheat at seedling stage under different nitrogen managements
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Fig.3 Population quality of wheat at jointing stage under different nitrogen fertilizer managements
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Fig. 4 Tillering dynamics of wheat under different nitrogen managements
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Fig. 5 Dry matter accumulation of wheat under different nitrogen fertilizer managements
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Table 3 Dry matter transport and contribution of wheat under different nitrogen fertilizer managements
K2 K414 M FEZ Rice-stubble wheat & Wheat in dryland
iéﬁi‘fﬁﬁ?fn (kgl_)gﬁ/ »y TDTR/ % CRDG/ % (kgf\m/ 2y CRDPA/ % (kgTPEQ/ 2 TDTR/% CRDG/% (kgfxiﬁ/ 2 CRDPA/ %
jifi /i Nitrogen rate
CK 752.7 21.5 31.9 1635.9 68.1 1725.0 25.2 50. 2 1711.4 49. 8
N, 3422.3b 26.3b 44, 3b 4 286.7a 55.7a 2 205a 18. 3a 24. 0a 6 969. 6a 76. 0a
N; 4 290. 4a 29.7a 50. 0a 4227, 1a 50. 0b 2 247a 18. 1a 24. 1a 7 126. 2a 76.0a
BMILE I Nitrogen application ratio
Ry 2 846. 6d 24.7¢ 42.9c¢ 3 763.0c 57. 1a 2 037. 6d 18. 3a 24.4a 6 309. 6¢ 75. 6a
R» 4 764, 4a 32.0a 56. 9a 3 574.29¢ 43.1b 2 155.7¢ 17. 9a 23.5a 7 030.9b 76. 5a
R; 3 551. 6¢ 27.0b 44. Obc 4 494.0b 56. 0a 2 286.4b 18. 3a 23.7a 7 361.7a 76. 3a
R, 4 262.8b 28.4b 45. 2b 5 196. 3a 54. 8a 2 425.0a 18. 5a 24. 5a 7 489. 3a 75.5a
04 Combination
N Ry 2 445. 4e 22. 4e 40. 2e 3 629. 8cd 59. 8a 1902. 7e 17.3d 22.7d 6 470. 51 77. 3a
NiR: 4 151. 4¢ 30. 2b 53.0b 3 678. 1bed  47.0d 2 120. 8d 18. 4abed 23.8bed 6 803. 6e 76. 2abc
NiRs 3 139.9d 24. 9de 41. 0de 4 526. 6ab 59. 0ab 2 295. 4bc 18. 7abc  24. 5bc 7 062. 2d 75. 5be
N Ry 3 952. 6¢ 27. 8bc 42.9cde 5 312. 3a 57.1abc 2 502. 2a 19. 1ab 24.9ab 7 542.0ab 75. 1cd
N2 R, 3 247.8d 27. 1cd 45.5cde 3 896.2bed  54.5abc 2 172. 5cd 19. 3a 26. la 6 148.7g 73.9d
N:R2 5 377. 4a 33. 9a 60. 8a 3 470. 5d 39. 2e 2 190. 5cd 17. 4d 23. 2cd 7 258. 2cd 76. 8ab
N2 R; 3 963. 3¢ 29. Obc 47.1bed 4 461. 4abc  53.0bed 2 277. 4bc 17. 9cd 22.9d 7 661. 3a 77. la
N: R, 4 573.0b 28. 9bc 47, 4be 5 080. 4a 52. 6¢cd 2 347.8b 18. 0bed  24.0bed 7 436. 7be 76. 0abc
FALF value
N 151. 8~ 41.0~ 21.4 21.8 21.47 3.3 1.3 0.1 18 0.1
R 131. 7" 38.6"" 43.0" " 43.0" 43.0" " 26.5"" 1.5 2.1 136.3" " 2.1
NXR 2.6 2.6 0.5 0.5 0.5 7.5°7 10.8** 10.9"" 23.6° " 10.97°~

TDTA: AL T %38 1 s TDTR : 4B T T4 B 5% 38 5408 s CRDG < AE T T 4 B HF RL ™ i 5T#E R ; DAPA AL )5 T 9 B AR 2 4 ; CRD-
PA GG T 9 JTURFF L™ B DTk . AR W) 38 50 214 )90 300 I A ] < Bk 3R Ak #1722 57t B 25 (P <<0. 05) ., % 4 [,

TDTA: Dry matter transport before flowering; TDTR: Pre-anthesis dry matter transport rate; CRDG: Contribution rate of pre-an-
thesis dry matter to grain yield; DAPA: Dry matter accumulation after anthesis; CRDPA: The contribution rate of post-anthesis dry

matter to grain yield. Different letters following data in the same columns indicate significant differences among different treatments or

factor levels(P<C0. 05 ). The same in table 4.
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Table 4 Wheat yield and its components under different nitrogen fertilizer managements

HE s M FEZ Rice-stubble wheat ‘ & Wheat in dryland
Factor and R TR 5L Tk s RS TR Tk g
combination Effective spikes/ Kernels per 1 000-grain Yield/ Effective spikes/ Kernels per 1 000-grain Yield/
(X10* « hm ?) spike weight/g (kg hm ?) (X10'+ hm ?) spike weight/g (kg * hm %)
Jiti 2 & Nitrogen rate
CK 279.5 17.7 50.9 2299.2 272.8 29.1 52.3 4491.4
Ny 357.7b 40. 5b 50. 2a 6 869.5b 435. 1a 41.4a 50. 0a 8 757. 8a
N2 383. 5a 41. la 48. 8a 7 402. la 449. 9a 41. 0b 49. 2a 8 979. 5a
BEILB I Nitrogen application ratios
Ry 324.7c 39.7c 49. 8a 6 070. 5¢ 416. 5d 41.9a 49. 6ab 8 262. 2¢
R; 390. la 41. 5a 49. 2a 7 668. 8a 435.9¢ 40. 9b 50. 0a 8 821.8b
R; 371.1b 41. 2ab 49. 6a 7 085. 6b 450. 0b 41. 4a 49. 9a 9 193. 5a
R,y 396. 5a 40. 8b 49. 5a 7 718. 3a 467. 7a 40. 5b 49. 0b 9.197.0a
4 Combination
N1 Ry 308. 0e 40. 2b 50. 3a 5 590. 4d 422. 6bc 41. 6ab 49. 9ab 8 132.7d
NiR: 378. 8¢ 41. 5a 50. la 7 495. 8ab 422. 8bc 41. 2be 50. 4a 8 670. 7bc
NiR; 355.7d 40. 3b 50. 4a 6 808. 2¢ 436. 9abc 42.0a 50. 4a 9 070. 9a
N Ry 388. 2abc 39. 9bc 50. la 7 583. 6ab 458. 3ab 40. 7cd 49, 5ab 9 156. 8a
N2 R, 341. 3d 39. 1c 49. 2a 6 550. 6¢ 410. 4c¢ 42. 0a 49. 4ab 8 391. 7cd
N2R: 401. 3ab 41. 5a 48. 3a 7 841.9a 449. 0abe 40. 6¢d 49. 5ab 8 972. 8ab
Nz Rj 386. 6bc 42. 0a 48. 9a 7 363.0b 463. lab 40. 8cd 49. 5ab 9 316. 0a
N:Ry 404. 9a 41. 7a 48. 8a 7 853. 0a 477. 0a 40. 4d 48.47b 9 237. 3a
FALF value
N 344.0" 115.9" 6 49.5" 11.5 47.47 5.4 8.1
R 31.8" " 14.8** 0.6 174,27~ 41,4 13.2** 2.7 48.9" "
NXR 0.4 11.6"* 0.2 7.1 7.47 4.2* 0.2 0.6
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Y: Yield; PS: Effective spikes; KPS: Kernels per spike; 1 000-GW:1 000-grain weight; SSDMA: Seedling dry matter accumula-
tion; J-DMA: Dry matter accumulation at jointing stage; B-DMA . Dry matter accumulation at booting stage; F-DMA: Dry matter accu-
mulation at flowering stage; M-DMA: Dry matter accumulation at maturity; S-Chl: Seedling chlorophyll content; S-LLAI. Seedling leaf
area index; S-PH: Seedling plant height; S-SD. Seedling stem diameter. P<C0. 05. The same in figure 7.
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Fig. 6 Correlation of population traits of rice-stubble wheat
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