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Abstract

As China’ s leading grain crop, steady increases in corn yield play an irreplaceable role in
ensuring national food security, optimizing crop structures, and supporting the development of the
livestock industry. Currently, increasing planting density is the most direct means of further
unlocking corn’ s yield potential. As a major commercial grain production base in China, the Hetao
Irrigation District’ s unique natural environment and farming practices impose specific
requirements on corn production. Located in an arid and semi—arid climate zone, the region features
abundant sunlight and significant diurnal temperature fluctuations, which are highly conducive to
maize dry matter accumulation. However, scarce precipitation makes agricultural production highly
dependent on irrigation from the Yellow River. To address issues such as soil structure degradation
and excessive water evaporation resulting from long—term tillage, conservation tillage practices
centered on no—tillage have been promoted in the Hetao Irrigation District.Addressing challenges in
maize production within the Hetao Irrigation District—such as increased lodging risk due to higher
planting densities and low water and fertilizer use efficiency under traditional tillage
practices—this study aims to elucidate the mechanisms by which the interaction between no—-tillage
and high—density planting affects maize lodging resistance. The findings will provide a theoretical
basis for achieving high and stable maize yields and facilitating large—scale mechanical harvesting
in the region. Focusing on the specific natural conditions of the Hetao Irrigation District, this
study comprehensively employed morphological observations, mechanical testing, and biochemical
analysis to examine the effects of different planting densities on the physical strength of maize
stems, the accumulation and distribution of plant materials, and physiological characteristics
under no—tillage conditions.

Keywords:No—tillage;High—-densityplanting;Maizelodgingresistance;Saline—alkaliland;Physicochemical
properties
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Figure 1: Effect ofDifferent Planting Densities on Plant Height
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Figure 2. Effect of different planting densities on the height of the ear on the plant
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Figure 3. Effect of different plant densities on the ear position coefficient
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Figure 4: Effect of Different Planting Densities on Fresh Stem Weight
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Figure 5. Effect of different planting densities on total plant dry weight
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Figure 6. Effect of different planting densities on internode length
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Figure 7. Effect of different planting densities on the major diameter of plant cross—sections
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Figure 8. Effect of different planting densities on the short diameter of plant cross—sections
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Figure 9. Effect of different planting densities on lignin content in plant stems
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Figure 10. Effect of different planting densities on stem cellulose content
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Figure 11. Effect of different planting densities on stem hemicellulose content
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Figure 12. Effect of different planting densities on stem tensile strength
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Figure 13. Effect of different planting densities on stem puncture resistance
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Figure 14. Effect of different planting densities on stem breaking strength
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Figure 15. Effect of different planting densities on stem breaking strength
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Figure 16 Effects of Different Planting Densities on Plant Photosynthetic Rates
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Figure 17 Effects of different planting densities on stomatal conductance
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Figure 18 Effects of Different Planting Densities on Plant Transpiration Rates
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Figure 19. Effect of different planting densities on the leaf area of Trifolium pratense plants
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Figure 20 Effect of Different Planting Densities on Plant Dry Matter Content
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Figure 21: Effect of Different Planting Densities on Ear Weight
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Figure 22: Effect of Different Planting Densities on the Number of Ears per Plant
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Figure 23 Effect of Different Planting Densities on the Number of Grains per Row
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Figure 24. Effect of different planting densities on ear length
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Figure 25. Effect of different planting densities on 100-seed weight
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Figure 26. Effect of different planting densities on seed oil content

RIS [F) AL B KR RLVE M 2 B AR R RN AE B35 7 e, 5 AL B B E M 2 2 52 IR MSZ >MSD >MSG )
BAURFE . SRIGSEREIR, MSZACFRFFRIER & Bk B H i Sk, 20710 67%, RILHE R T HAR LB 15k K
WEDE S AR . S8R Y], ERPF R RRIEET, MSZAL ] BE NS I8 I R AL AR TUFA B2 B0 IR 77 23 1 KPR )
S, FEAERE B BEA BRI TRPRLAVE R AR R . BEATIESE, RO EEX oK R, A
PR B 5 55 B G B2 S B 1 SRR IR T AR AR A R G BE AR,  JuiZ i DR v = 00 D R 5 Ak A 4
7 EERBIES %

BI27 AN [l 2 S R AR L K 5 S ) R i

Figure 27. Effect of different planting densities on starch content in plant seeds
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Figure 28: Effect of Different Planting Densities on Seed Moisture Content
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Figure 29 Effect of Different Planting Densities on Seed 0il Content
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