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Abstract: In order to lay a theoretical foundation for the suitable peanut-maize planting model in the Horqin sandy land,
in this study, peanut-maize band intercropping was taken as the research subject, three intercropping bandwidths of 3 m(PC1),
6 m(PC2) and 9 m(PC3) were set up, and the continuous cropping of peanut with a bandwidth of 12 m was used as the control
to carry out field experiments of intercropping in the current year and rotation in the next year, to explore the effects of different
treatments on soil nutrients and enzyme activities and the effects of intercropping bandwidth on economic benefits. The results
showed that peanut-maize rotation had significantly more positive effects on soil nutrients and enzyme activities in the
rhizosphere of peanut and maize than those in intercropping and peanut continuous cropping. Correlation analysis showed that

the contents of alkali-hydrolyzable nitrogen, available potassium, and organic matter were significantly or extremely positively
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correlated with catalase and urease activity at the pod-—setting stage of peanut. At the harvest stage of peanut, available
phosphorus content was significantly positively correlated with cellulase and urease activity, and available potassium content
was significantly positively correlated with cellulase activity. In terms of economic benefits, the economic benefits of peanut-
maize intercropping and rotation under PC2 treatment were 36 370.5 yuan/ha and 39 759.0 yuan/ha, respectively, which were
significantly higher than those under other bandwidth treatments, and increased by 11 494.5 yuan/ha and 12 660.0 yuan/ha,
respectively, compared with the control. In conclusion, the nutrient status and enzyme activity of rhizosphere soil under peanut-
maize intercropping rotation with a bandwidth of 6 m(PC2) were the best, and the crop yield and economic benefits reached the
peak. This treatment could not only effectively alleviate the problem of peanut continuous cropping obstacles, but also highly

matched the development needs of agricultural machinery and agronomic integration, and was the optimal planting mode and

bandwidth allocation.
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Different lowercase letters indicated significant differences among the different treatments. The same as Fig.3 .
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Fig.2 Nutrient content of rhizosphere soil under different treatments
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Tab.1 Correlation coefficients between soil nutrients and enzyme activity at different growth stages

33 eIk WA PR R A LT
Stage Index Alkali hydrolyzable nitrogen ~ Available phosphorus  Available potassium ~ Organic matter

455 U RN 0.900" 0.500 1.000" 0.900"
Pod-setting stage g o6 iy 0.300 ~0.200 0.400 0.300
2F Y il 0.700 0.700 0.600 0.700

i it 1.000™ 0.800 0.900" 1.000"
Wk 4 it A A 0.763 0.872 0.308 0.564
Harvest stage IR I 0.462 0.200 -0.300 0.700
T 4 £ il 0.205 0.900" 0.900" -0.100
O i 0.718 0.900 0.500 0.500

- Spearman i 3 1 22 5 AE P<<0.05,P<0.01 7K F 43 51 F e bm 7
Note: The significant differences of Spearman were marked with * and ** at the levels of P<C0.05 and P<C0.01 respectively.
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Tab.2 The impact of different bandwidths on yield and economic benefitss

RO pisil Lt/ (kg/hm®) FAK =/ (kg/hm?) 2V %4k / (O6/hm?)
Year Treatment Peanut yield Maize yield Economic benefits
2023 PC1 4 251.0 13 251.0 30 186.0
pPC2 5110.5 16 000.5 36 370.5
PC3 4699.5 15712.5 34 605.0
PP(CK) 3547.5 24 876.0
2024 PC1 4 407.0 14 451.0 32122.5
PC2 5500.5 17 749.5 39759.0
PC3 5001.0 17 251.5 37 440.0
PP(CK) 3888.0 27 099.0

T T O MR I T 1L T AR R AT s 2 B i =77 b > (FEAE + K)o

Note: The average market price source was from Liaoning Provincial Department of Agriculture and Rural Affairs; Economic benefit=

yield X unit price(peanuts+maize).
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