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Influence of High- and Low-Ridge Planting Mode on the Morphology,
Yield and Quality of Wheat in the Yellow River Delta Region
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Abstract: To clarify the effects of high- and low-ridge planting patterns on wheat in the Yellow River
Delta Region, the effects of high- and low-ridge planting mode on wheat plant height component in-
dex, leaf area index, yield and yield component factors, grain quality and other indicators were stud-
ied from 2021 to 2023, using wheat varieties Jimai 22 and Hengguan 35 as materials. The small ridge
planting mode was used as control. The results showed that compared with the control, the plant
height of wheat planted in high-ridge significantly decreased, while the peduncle and plant height in-
dex significantly increased. The plant height of wheat planted in low-ridge significantly increased,
while the peduncle and plant height index significantly decreased. The leaf area and leaf area index of
wheat in high- and low-ridge increased, while the functional leaf area index decreased. The number of
spikes was increased by 11. 15% to 20. 26%, and the yield was increased by 9. 73% to 14. 15%.
Wheat in high-ridge had more effective spikes than that in low-ridge did, contributing 41. 18% of the
yield with one-third of the planting area. In terms of wheat grain quality, there were no significant
differences in protein content, wet gluten content, stability time, extensibility, and stretching area

between high- and low-ridge wheat and the control. In summary, high- and low-ridge planting can
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significantly increase wheat yield, but has no significant impact on grain quality traits. High-ridge

wheat has a higher population size and a greater contribution to yield compared to low-ridge wheat.

High- and low-ridge planting can be used as a high-yield wheat planting mode in the Yellow River Del-

ta Region.

Keywords: Wheat; High- and low-ridge planting; Plant morphology; Yield; Quality
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Fig. 1

Diagram of small ridge planting
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Fig.2 Diagram of high and low-ridge planting
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Table 1 Related indexes wheat plant height under different planting modes
- o T
f'(::cri’ CETtTjar P121ﬁf§g§%r§édcl Li/em L/em L L

2021—2022 JM22 HLC-H 23.96b 65.66b 0.562a 0. 649a
HLC-L 21.77¢ 74.97a 0.531b 0.547b
SBF 26. 29a 71.81ab 0.569a 0. 644a
HG35 HLC-H 22.62ab 68.17b 0.562b 0.591a
HLC-L 20. 85b 76.11a 0.532¢ 0.515¢
SBF 24.16a 73.25ab 0.581a 0.568b
2022—2023 JM22 HLC-H 24. 31ab 63.17b 0. 584a 0.659%a
HLC-L 22.84b 70. 33a 0.553b 0.587b
SBF 26.10a 68. 73ab 0.591a 0.642a
HG35 HLC-H 22.17ab 70. 89b 0.562b 0.557a
HLC-L 21.62b 78.12a 0. 546¢ 0.507b
SBF 24.18a 75. 74ab 0.581a 0.549a

Lotk LB FWRE; Lo SBZWRHKE 1 BT WM R R T bk m M RS B, AR [ 45 2 AH [R5 90 B0 J5 R [/ /8 S 5
FEAR RN [ b H IR 22 5 8 25 (P<<0.05), R,

L . Plant height; L. Length of the peduncle; L, : Second internode length; Iy : Component index of the peduncle; I : Plant height
component index. Different lowercase letters following data in same year, variety and column represent significant differences between
different treatments at 0. 05 level. The same in tables 2—
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Table 2 Leaf area of the wheat at grain-filling stage under different planting modes
" M Leal area/cm? raent bR
e g i P £t TR Poeal Areaom Rate of
Year Cultivar Planting model i & —nf 1 =t Bk functional
Flag leaf Second leaf Third leaf Whole plant leaves/ %
2021—2022 JM22 HLC-H 21.66a 27.58a 20. 63a 90. 38a 77.31ab
HLC-L 19.67b 26.91a 18.52b 84.12ab 77.39ab
SBF 21.98a 24.33b 17.61b 80.17b 79.73a
HG35 HLC-H 17. 54a 25. 66a 23.45a 112. 36a 59. 32ab
HLC-L 17. 11a 26.12a 23.17a 107. 68a 61.66a
SBF 18. 27a 22.46b 19. 64b 96.11b 62.81a
2022—2023 JM22 HLC-H 23.06b 30. 24a 20. 88a 93.27a 79.53b
HLC-L 21.88b 28.91a 18. 54b 83. 80ab 82.73b
SBF 27. 24a 26.69b 18. 15b 80.01b 90. 09a
HG35 HLC-H 19. 25b 26. 33a 24.45a 116. 98a 59. 86b
HLC-L 18. 68b 26. 74a 23.31a 114. 5a 59.99b
SBF 22.79%a 23.04b 18. 66b 99. 05b 65.11a
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Different letters above columns of same leaf site mean significant differences among treatments(P<Z0. 05). The same in figure 4.
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Fig.3 Leaf area index of wheat under different modes
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Table 3 Transport and accumulation of dry matter per stem under different planting modes

JF4#E T Before anthesis

FFAEJ5 After anthesis

AYJ:L)i Cﬁtﬁar Plaﬁfﬁgﬁidcl i§Ei X‘Tﬁ*l}t%ﬁm%; MR . X‘Tﬁ*iﬁ:éﬁﬁk%;
Translocation Contribution to Dry matter accumulation  Contribution to
amount/g grain yield/ % amount/g grain yield/ %
2021—2022 JM22 HLC-H 3. 36a 30. 00a 7.84a 70.00a
HLC-L 2.74b 26.96b 7.42a 73.03a
SBF 2.88b 27.04a 7.77a 72.96a
HG35 HLC-H 3.02a 20.09a 12.01a 79.91a
HLC-L 2.60b 18. 30b 11.61a 81.70a
SBF 2.69b 19. 34ab 11. 22a 80. 66a
2022—2023 JM22 HLC-H 2.96a 34. 46a 5.63b 65.54b
HLC-L 2.33c 28.35b 5.90ab 71.65a
SBF 2.70b 30.46b 6.15a 69. 54ab
HG35 HLC-H 2.48a 18. 30a 11.07a 81.70a
HLC-L 2.25b 16.92b 11. 06ab 83.08a
SBF 2.35ab 18.12a 10. 62b 81. 88a

x4 TREMEEXT/NEFEHEXER
Table 4 Wheat yield related indicators under different planting modes

@ie{% Ctﬁll?jar Plaﬁ?ﬁgﬁ rfgdel Spikj%%nbeir/ Graﬁ?ﬁiber 1 (;I(')_?iig%in (Jﬁli;,zi/ l(ﬁ)@%&){sfkc
(X10* « hm™?%) weight/g (kg « hm~—?) yield/kg
2021—2022 JM22 HLC 702a 8 084a
HLC-H 273 36. 81a 43.77a 3329 12.21a
HLC-L 429 35.96a 41. 56a 4 755 11. 06b
SBF 616b 37. 66a 43.81a 7 082b 11. 49ab
HG35 HLC 659a 7 308a
HLC-H 243 39.17a 43. 14a 3 007 12. 37a
HLC-L 416 38. 44a 43. 35a 4 301 10. 33b
SBF 548b 40. 21a 41. 21a 6 632b 12. 10a
2022—2023 JM22 HLC 676a 8 859a
HLC-H 265 41. 00a 46. 28a 3631 13.73a
HLC-L 412 37.08b 46. 22a 5228 12.70b
SBF 608b 42.42a 44, 71a 7 924b 13.02ab
HG35 HLC 660a 8 0l4a
HLC-H 243 41.96a 44, 89a 3118 12. 82a
HLC-L 417 41.40a 44, 61a 4 896 11.74b
SBF 580b 42, 81a 42, 38a 7 303b 12. 60a
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Fig. 4 Spike number per row of wheat under different planting modes

£S5 2022—2023 FEREMEREX T/MEmEER
Table S Wheat grain quality traits under different planting modes in 2022—2023

i il i R PR R AR W 7K = R E I [H] I {4 1‘71‘43@/”\ - ’frr;i
Cultivar  Planting model ProtemU Wet glutgzn Water , Stablhty Extensibility/ Stretchml)g Test Weigllt/
content/ % content/%  absorption/%  time/min mm area/cm? (g« LD

JM22 HLC-H 13.21a 29. 19a 65. 40a 5. 64a 134. 38b 53.61a 797a
HLC-L 12. 81a 28.82a 65. 34a 5. 28a 132. 60b 51. 25a 795a

SBF 13. 66a 29.52a 65.77a 5. 82a 145. 36a 54.52a 795a

HG35 HLC-H 13. 39a 28.90a 61.78a 6. 02ab 141. 58a 60. 17ab 798a
HLC-L 13. 32a 28.78a 61.79a 5.86b 140. 96a 55.58b 796a

SBF 13. 45a 29.98a 62.02a 6.27a 146.67a 61.67a 800a
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