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Abstract To explore the optimal model of maize and soybean composite cropping and its effects on soil nutrients
and yield in the semi-arid region of Western Liaoning. A two-year field experiment was conducted in the brown
soil region of Fuxin City, Liaoning Province, from 2023 to 2024. Four cropping systems-maize monoculture (M),
soybean monoculture (S), maize/soybean intercropping (IMS), and maize/soybean strip rotation (IRMS) ,were

established. Indicators such as soil organic carbon, total nitrogen, available nutrients, microbial biomass carbon
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and nitrogen, soil carbon and nitrogen acquisition enzyme activities, soil quality index (SQI), and crop yield
were systematically evaluated. The results indicated that: The soil quality index (SQI) of the strip rotation
treatment (IRMS) was significantly higher than that of maize and soybean monoculture by 12. 43% to 14. 14%
(P<<0.05). In terms of productivity, the maize equivalent yield in the strip rotation treatment was 10 363 kg/hm?,
with a land equivalent ratio of 1. 16, which was significantly higher than that in the intercropping treatment (IMS) ,
demonstrating better land use efficiency. By 2024, the surface organic carbon content of the strip rotation
treatments was 48.59% to 66. 77% higher than that of the maize and soybean monocrops, the soil carbon to
nitrogen (C/N) ratio was 13. 06, which was significantly higher than that of the other three treatments ( P<<0. 05).
Its soil microbial carbon content was significantly higher than that of the intercropping. Compared with maize
and soybean monocropping, intercropping and strip rotations simultaneously and significantly (P<<0.05)
increased ammonium and nitrate N contents in the 0-20 cm soil layer, and significantly (P<<0. 05) increased
nitrogen-acquiring enzyme activities. In conclusion, the maize and soybean strip rotation system, by optimizing
the spatio-temporal configuration of maize and soybean, achieves the dual goals of enhancing soil fertility and
system productivity. The system is a sustainable composite cropping model suitable for promotion and application
in the semi-arid region of Western Liaoning.

Keywords maize and soybean intercropping; strip rotation; carbon and nitrogen nutrients; soil quality; yield
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Table 2 Maize and soybean yields and land equivalent ratios under different cropping practices

A Ay Ak 2 E oKy /(kg/hm®) K& 75/ kg/hm*) Tk i 7 4/ ( kg/hm?) 4 Hb Y L

Year Treatment Maize yield Soybean yield MEEY LER
M/S 10 825. 38+767. 48" 3 049.99+£70. 35" 10 825. 38767. 48"

2023 IMS 6 117. 66+247.57 1336.334+24.10" 8 600. 14+ 203. 30" 1.00£0. 04
IRMS 6 062.27+110. 49" 1274.43+35.61 8 429. 774 143. 52° 0.98+0. 06
M/S 10 888.874626. 49" 2914.32+201.91° 10 888.874-626. 49"

2024 IMS 6 878.25+237. 68 1257.25+93.19" 9 272. 94+ 350. 09 1.07+0.04
IRMS 8 014.76+664. 44" 1233.00+62. 62" 10 363.254661. 19° 1.16=+0. 03"

T < Bt AR R DB i A BT A 7 S e T ) 2 R A b A £ 7 K

Note: Cropland area yields are outputs converted to whole cropland area, reflecting the level of combined output per actual unit of land in the field.
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