[image: ]

A Sustainable Peanut-Cotton Cropping System Promotes Greater Nematode Biodiversity up to 120 cm Deep in the Soil Profile
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A sustainable rotation incorporates two years of sod (Paspalum notatum) instead of a narrow conventional peanut (Arachis hypogaea) and cotton (Gossypium hirsutum) rotation. Sod-based rotation manages pathogens, but its effects on free-living nematodes, ecological indices, and biodiversity, which are valued soil health indicators, are poorly understood. Our study aimed to investigate how these cropping systems, along with irrigation and depth, affected fungivores, bacterivores, omnivores, predators; maturity, enrichment, channel, and structure indices; and Hills N1 diversity. Soil samples were collected to a depth of 120 cm before planting, after harvest, and in the winter of 2017-2018 and 2018-19 using a hydraulic probe and nematodes extracted from 30 cm-sections. There were little to no significant irrigation effects on any of the variables (P>0.05). The greatest population densities of omnivores were observed in the conventional rotation. Conversely, bacterivores, fungivores, and Hills N1 diversity were greatest in the sod-based rotation. A stepwise decrease in nematode population density or diversity occurred as soil depth increased, but this trend did not apply to ecological indices or omnivore population density. Hills N1 diversity was greater in the sod-based than conventional rotation at all depths. Significant crop effects on ecological indices were limited to individual crop phases rather than overall cropping system. For instance, second-year conventional cotton typically exhibited greater values of the maturity index than other crop phases. Overall, nematode population densities varied by cropping system and depth, with the greatest population densities (except for omnivores) present from 0 to 30 cm deep in the soil profile. 
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