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Effects of Nitrogen Application Amount and Plant Density on Canopy Light
Interception Characteristics and Grain Yield of Strong Gluten Wheat
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Abstract : In order to determine the effects of different nitrogen(N) application amount and plant densi-
ty on canopy light interception characteristics and grain yield of strong gluten wheat, Zhongmai 578, a
strong gluten wheat cultivar, was used as material. Four nitrogen application levels(0, 180, 240, and
300 kg » hm™?, represented by NO, N1, N2, and N3, respectively) and three planting densities(3. 0
X10%, 4.5X10° and 6. 0X10° plants * hm™*, represented by D1, D2, and D3, respectively) were set
up in the field. The differences of photosynthetic active radiation(PAR) interception rate and penetra-
tion rate, dry matter accumulation and transport, grain yield and quality of strong gluten wheat under
different treatments were analyzed. The results showed that the yield and its components of wheat
were affected more by N application amount than plant density. There weret more spike number,
grain number per spike and grain yield under N2 and N3 conditions, among which the yield of N2D2

2

treatment was the highest, reaching 9 957.73 kg « hm*. Except for N3 treatment, canopy PAR in-
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terception rate increased gradually and penetration rate decreased significantly with the increase of N
application amount or plant density. N application amount, plant density and their interaction signifi-
cantly affected dry matter accumulation and transport of the strong gluten wheat. Under the same N
application conditions, moderately increasing plant density increased dry matter accumulation amount
and contribution rate to grain yield after anthesis, which were the highest under N2D2 treatment. The
sedimentation and gluten index increased with the increase of nitrogen fertilizer application amount,
and gluten index reached the optimum under N2D2 treatment. Synthetically considering the utilization
of photosynthetic active radiation, accumulation and transportation of dry matter, grain yield and
quality of the strong gluten wheat canopy, N application amount of 240 kg N « hm™* and plant density
of 4.5X10° plants « hm ? were the optimum combination for strong gluten wheat production under
this experimental conditions.

Keywords: Strong gluten wheat; Nitrogen application amount; Plant density; Canopy photosynthetic

active radiation interception; Grain yield
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Fig. 1 Precipitation and temperature change in wheat growing season from 2022 to 2023
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Grain yield and its components of strong gluten wheat under

different N application amount and plant density treatments

fib 3 e TR 5 TR AR
Treatment Spike number/( X 10" « hm~2) Grain number per spike 1 000-grain weight/g  Grain yield/(kg *+ hm %)
NO D1 503. 33f 30. 151 52.29a 7 184.02f
D2 536.67e 29. 951 52.18a 7 055.91f
D3 545. 56e 31. 351 52.69a 6 877.30f
N1 D1 677.78d 32.27de 50. 75ab 8 306. 34de
D2 723.30c¢ 35.92ab 49. 90ab 8 213. 68e
D3 688. 89d 33.32cd 49, 64ab 8 727.51d
N2 D1 722.22¢ 33.85bed 50. 97ab 9 035. 14bed
D2 738.33bc 36. 69a 48. 87ab 9 957.73a
D3 786.67a 33. 94bed 46. 75b 9 257.58bc
N3 D1 761.67ab 34. 37bc 49. 45ab 9 390. 53b
D2 772.22a 35. 23abc 48. 90ab 8 915. 09cd
D3 776.67a 34. 98abc 46.50b 8 818.08d
FAF value N 27811 sLotcr Loz 76.82° ¢
D 9.51 8.047 1. 65 0. 31
NXD 2.61"" 3.047 0.49 3.22"

] — B J5 AN TR] 7 1 78 A BRI AE 0. 05 /K P22 57 B3

% ;P<0.05; * % ;P<0.01, K[,

Values followed by different lowercase letters in same column are significantly different among different treatments at 0. 05 level.

% P<C0.05; % % ; P<C0.01. The same in tables 1—3.
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Fig.2 Leaf area index(LAI) of strong gluten wheat under different N application amount and plant density treatments
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Fig.4 PAR CaR of strong gluten wheat canopy under different N application amount and plant density treatments
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Fig. 5 PAR PeR of strong gluten wheat canopy under different N application amount and plant density treatments
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Table 2 Dry matter transport characteristics of strong gluten wheat under different

N application amount and plant density treatments

AE T ) B 1S5 T
e Dry matter before anthesis Dry matter after anthesis
Treatment s it B8 BOR P R & pigi e
Translocation Translocation Contribution Accumulation Contribution
amount/(kg « hm %) rate/ % rate/ % amount/ (kg « hm ™ ?) rate/ %
NO D1 3 119.91a 28. 34a 38.02a 5 087.78h 61.98h
D2 2 899. 14b 22.16¢ 32.63b 5 985.52g 67.37¢g
D3 2 700. 98¢ 23.78b 29.19c¢ 6 554. 971 70. 811
N1 D1 2 985. 04b 24.40b 28. 56¢ 7 466.07e 71. 441
D2 2 643. 80cd 17. 60e 26. 14de 7 467. 24e 73. 86de
D3 2 553. 16de 18. 02e 24. 391g 7 919.51d 75.61bc
N2 D1 2 478. 96ef 18. 42e 23.31g 8 155.77¢ 76.69b
D2 2 430. 17ef 15.23f 20.55h 9 391.93a 79.45a
D3 2 355. 45f 15. 20f 21.69h 8 504. 04b 78.31a
N3 D1 2 747.67¢c 20. 85d 26.89d 7 469. 76e 73.11e
D2 2 532.12de 15. 40f 24. 90ef 7 639.21e 75.10c¢
D3 2 542.55de 18. 48e 23.981g 8 057.01cd 76.02bc
F{F value N 59.49°° 38575 329.13° 732.15° 29.47°
D 43.647 7 314.28" " 97.32" " 102.50" * 97.477 7
NXD 3.62” 12,54~ 12.61° 32,117~ 12. 62"
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Table 3 Grain quality of strong gluten wheat under different N application amount and plant density treatments

JGEL) g SNy T A A UUREAE A2 B[] (R iR
Treatment Grain protein content/ % Wet gluten/%  Sedimentation/mlL  Stability time/min Gluten index/ %
NO D1 14. 84cd 35.92de 37.94¢g 11. 20fg 80. 90f
D2 16. 74a 36. 12de 40.52f 17. 80b 86. 85de
D3 15. 60b 36.05de 41. 19ef 19. 10a 85. 00e
N1 D1 14. 74cd 35. 18e 41. 58de 12. 40e 87.42cd
D2 15. 09bed 37. 72abcd 42. 66abc 14. 30d 88. 44bed
D3 14. 95bed 36. 50bcde 42. 21bed 15. 60c¢ 87.17d
N2 D1 15. 07bcd 37. 33abed 42.82ab 12.50e 89. 60ab
D2 15. 04bced 36. 30cde 42.98ab 14.50d 91. 00a
D3 15. 44bc 37. 94abc 42. 81ab 12. 00ef 88. 31bcd
N3 D1 15. 40bed 38. 13ab 41. 98cde 13.90d 88. 66bcd
D2 14. 64d 38.41a 43. 30a 10. 30h 89. 36ab
D3 15. 17bed 37.07abed 43.19a 10. 60gh 89. 18abc
F{F valee N 15.50* % s5.16%% 79.83° ¢  13L29°c 12,287
D 17. 65" 0. 65 29.21 52.64" 12.83
NXD 41.35" " 2.23 7.24 91.93 5. 12
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FEECOUAE N2 AT N3 A Fas, DL N2D2 b 5%
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