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Fig.1 Daily meteorological change during the growth period of summer maize in 2022
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Fig.3 Changes in dry matter of maize under different treatments
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Tab.4 Significant analysis of the effects of different factors on soil nitrate nitrogen content
Sk 10 cm 20 cm 30 cm 40 cm 60 cm 80 cm 100 cm 120 cm
IR SRR 0.000* 0.000* 0.000* 0.000* 0.000* 0.000* 0.000* 0.000*
i AE 0.000* 0.000* 0.000* 0.000* 0.000* 0.000* 0.000* 0.000*
5 it JIEL 0.000* 0.000* 0.000* 0.000* 0.000* 0.000* 0.000* 0.001*
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Tab.5 Significant analysis of the effects of different factors on

soil total nitrogen

5 20 cm 40 cm 60 cm 80 cm 100 cm
JESRE 0.598 0.943 0.855 0.745  0.019*

it e 0.673 0.666 0.936 0.192 0.688

T 52 i JIES 0.268 0.283 0.664 0.19 0.138
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Tab.6 Effects of different treatments on nitrogen absorption and utilization efficiency of maize

IR0} Tt Ae

2RI AU/ (kg-hm2) Hi_E 3880 S (kg-hme?) AR S0 B/ (kg-hme?) R PR 8 SR BB/ (kg-hm2) NUTE/(kg-kg™') NUPE/(kg-kg™)

F 25.8616.57b 139.1244.71b 5.55+41.68 144.6844.18ab 78.8742.29ab 0.840.02
C1 FO 18.946.76b 81.3149.18b 2.6840.41 83.9849.01b 95.86+10.26a
SFHIE 22.3847.08 110.2249.33 4.124.92 114.3347.83 87.36+11.44
F 40.2536.79a 190.549.64a 7.4243.23 197.9248.55a 58.145.44b 1.140.1
C2 FO 22.246.53a 115.6948.92a 3.2140.8 118.944.54b 89.2847.57a
SFEME 31.23+1.54 153.147.59 5.3143.12 158.4147.45 73.6949.66
F 35.3146.08ab 145.1547.81b 5.340.89 150.4548.61ab 68.4843.91b 0.8440.05
C3 FO 19.02+1.34ab 64.1342.58b 3.03+.54 67.1644.12b 89.2145.29a
SFEME 27.1749.75 104.6448.68 4.16+.68 108.849.02 78.85+12.09
JE S 0.074* 0.000** 041 0.000** 0.064 0.003*
F e it A 0.000** 0.000** 0.002* 0.000** 0.000**
S R it fiE 0.267 0.362 0.609 0.352 0.352
TN BHRTE, WURAE IR %, AL 1 498 1 TR
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The effect of soil compaction on growth, yield and nitrogen use efficiency of

maize in black soil
LIU Tianyu', ZHOU Tong'?, YANG Le'2, MA Shoutian!, LIU Zhandong', GAO Yang!*
(1. Institute of Irrigation, Chinese Academy of Agricultural Sciences, Xinxiang 453002, China;
2. Graduate School of Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: [Objective] Black soil is widely distributed in northeastern China and other countries. Machinery
operations in agricultural production in these regions has resulted in soil compaction. In this paper, we investigated the
impact of soil compaction on growth, yield, and nitrogen use efficiency of maize in the black soil. [Method] The
field experiment compared three soil compactions: low compaction (C1), moderate compaction (C2) and high
compaction (C3). For each compaction, there were two fertilization treatments: nitrogen fertilization (F) and no
fertilization (F0). In each treatment, we measured the growth, yield and nitrogen use efficiency of the maize. [Result]
Increasing soil compaction significantly reduced leaf area index (LA/) and plant height of the maize. Nitrogen
fertilization affected plant height significantly but did not impact LA/ at significant levels. Soil compaction also
impacted grain yield significantly, with the high and moderate soil compaction reducing grain yield by 24% and 10%,
respectively, compared to the light compaction. Soil compaction and nitrogen fertilization combined to impact nitrate
in the soil. Elaborated soil compaction inhibited maize growth, reduced nitrogen absorption, leading to an increase in
residual nitrate nitrogen in soil as a result. Soil compaction also influenced nitrogen uptake and its subsequent
translocation in the above-ground part of the maize. Nitrogen fertilization increased nitrogen absorption by the crop
significantly, but reduced nitrogen use efficiency, especially in the high compaction treatment. [ Conclusion]
Elaborated compaction of the black soil due to machinery operations severely inhibited growth, absorption and use of
nitrogen of the maize, thereby leading to an increase in residual nitrate nitrogen in the soil and reducing grain yield as
a result.
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