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Abstract: [Objective] To investigate the effects of different biological fertilization practices on photosynthetic carbon
(C) allocation and maize biomass, a field experiment was conducted at the Red Soil Ecological Experimental Station
of the Chinese Academy of Sciences. [ M ethod 1Four treatments were selected from a long-term biological fertilization
trial: O Chemical fertilizer + Organic manure (FO), @ Chemical fertilizer + Organic manure + M icrobial inoculant
(FOP), ® Chemical fertilizer + Organic manure + Nematode inoculation (FON), and @ Chemical fertilizer +
Organic manure + Microbial inoculant + Nematode inoculation (FOPN). After soil samples were collected from the
four treatments, a p ot experiment using '*CO- pulse labeling was performed to study the allocation of photosynthetically

fixed carbon within the maize-soil system. [Result] The *C pulse labeling results showed that, compared with the
FO treatment, the FOPN treatment significantly increased the total amount of photosynthetic carbon in both
aboveground and belowground parts, with a more pronounced increase in the aboveground portion. This led to a
reduced belowground-to-aboveground allocation ratio of photosynthetic carbon. M oreover, the trends of maize biomass
in aboveground and belowground parts under different treatments were consistent with the trends in carbon allocation.

All biofertilization treatments significantly increased total and available soil nutrients, the total abundance of nematodes,
and altered nematode community composition, with the most pronounced effects observed under the FOPN treatment.

Random forest analysis and structural equation modeling jointly revealed that biofertilization enhances nutrient
availability and increases aboveground photosynthetic carbon allocation by elevating nematode abundance and shifting
community composition, ultimately promoting maize aboveground biomass. [ Conclusion] This study clarifies the
mechanism by which nematode predation influences maize productivity and provides important theoretical guidance
for biological fertilization technologies in red soil ecosystems.
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Fig. 3 Effects of different biological fertilization on the number and ecological indexes of nematodes
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Fig. 4 Main influencing factors of photosynthetic carbon allocation in aboveground and underground parts of maize
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represent significant correlations, while dashed lines indicate non-significant relationships. Asterisks (*) on measured variables signify
significant influence ofthat measured variable on the latent variable; asterisks on arrowhead numbers indicate the significance level
of that path. Significance codes: * P<0.05, **P<0.01, ***P<0.001.
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