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Response of Different Cover Crops and Maize Relay Intercropping to Compacted Red Soil
XIONG Peng', CHEN Xu', LUO Zejun', YANG Xi', HUANG Shangshu?, ZHANG Zhongbin®, PENG Xinhua'*

(1 College of Land Resource and Environment, Jiangxi Agricultural University, Nanchang 330045, China; 2 Jiangxi Institute of
Red Soil and Germplasm Resources, Nanchang 331717, China; 3 Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 211135, China; 4 Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural
Sciences, Beijing 100081, China)

Abstract: In this study, non-compacted and compacted treatments of red soil were established in Jinggangshan Agricultural
High-Tech Zone, Ji’an City, Jiangxi Province, and different summer cover crops (soybean, sesbania, and sudangrass) and maize
relay intercropping experiments were conducted with monocropped maize as a control (CK), to analyze the response of different
cover crops and maize relay intercropping to compacted red soil. The results showed that soil compaction limited soybean root
growth with a 26% reduction in total root length. In contrast, sudangrass had a greater root diameter and was less affected by soil
compaction. Under non-compacted conditions, soil water content increased by 16% and 21% in maize relay intercropped with
sudangrass compared to in maize relay intercropped with sesbania and soybean, respectively. Additionally, maize relay
intercropped with sudangrass, sesbania or soybean significantly increased above-ground biomass of maize compared to CK.
Among these, maize relay intercropped with soybean promoted the uptake of available nitrogen by maize and resulted in the
reduction of alkali-hydrolyzable nitrogen content of the soil by 22%, and its above-ground biomass of maize was the highest.
Under compacted conditions, maize relay intercropped with sesbania or soybean significantly increased maize above-ground
biomass relative to CK, while maize relay intercropped with sudangrass did not significantly promote maize growth, and soil
compaction did not significantly affect maize above-ground biomass under maize relay intercropped with sudangrass compared to
maize relay intercropped with sesbania or soybean. Therefore, in non-compacted soil, maize relay intercropped with soybean is a

more suitable cropping pattern in the southern red soil area, which can promote maize growth. And in compacted soil, maize relay

ORAETH . FRIIIRE XA ERH LT " 3 H(20222-051261-2-2), LT HEFITRHAR ARSI B (GI12200445)F1 K 4=
BT ALY I 251155 H (S20241041020)% B .
EF A BEMS(1992—), B, BIREATIA, A, PHl, By mh HIESEYR R 4K . E-mail: pxiong@jxau.edu.cn

http://soils.issas.ac.cn



886 +

e %57 %

intercropped with sesbania or soybean can increase maize above-ground biomass, while maize relay intercropped with sudangrass

is less sensitive to compacted red soil.

Key words: Cover crop; Soil bulk density; Relay intercropping; Root architecture
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Fig. 1 Root architectures of different cover crops under non-compacted and compacted treatments of red soil
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