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Abstract: This study explored the impact of different intercropping patterns of Carya illinoinensis with
various forage crops on soil microbial community diversity. High-throughput sequencing technology was
used to analyze the a diversity, community structure, and correlations between microbial communities and
soil environmental factors in rhizosphere and non-rhizosphere soils after 3 years in planting scenarios:
Carya illinoinensis + alfalfa, Carya illinoinensis + chicory, and monoculture. The results showed that
there were no significant differences in the a diversity indices of bacterial and fungal communities between
the rhizosphere and non-rhizosphere soils under different treatments, but the rhizosphere soils were higher
than the non-rhizosphere soils; PCoA analysis revealed that the cumulative contribution rate to bacterial
communities was 48 % , with no significant differences in bacterial community composition among different
treatments; the cumulative contribution rate to fungal communities was 30% . with significant differences
in fungal community composition between monoculture and each of the two intercropping patterns. The
bacterial communities of the five soil samples consisted of 32 phyla, 82 classes, and 614 genera, while the
fungal communities consisted of 13 phyla, 55 classes, and 636 genera, indicating differences in soil bacteri-
al and fungal community structures at the phylum, class, and genus levels between the rhizosphere and
non-rhizosphere, as well as between monoculture and intercropping. Available phosphorus was a dominant
factor in the construction of bacterial communities, while soil sucrase and available phosphorus were domi-
nant factors in the construction of fungal communities. Overall, intercropping led to some differences in
alpha diversity of the rhizosphere soil of Carya illinoinensis, with available phosphorus being a common
dominant factor shaping both bacterial and fungal community structures.
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