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Interspecific below-ground interactions driven by root exudates in agroecosys-
tems with diverse crops

YIN Xiaotong, YANG Hao, YU Ruipeng, LI Long

(College of Resources and Environmental Sciences, China Agricultural University / Key Laboratory of Plant Soil Interactions, Chinese Min-
istry of Education / Beijing Key Laboratory of Biodiversity and Organic Farming, Beijing 100193, China)

Abstract: Interspecific interactions mediated by root exudates play an important role in biodiversity-ecosystem functioning (BEF) re-
lationships. We reviewed and explained the advances in interspecific root-root interactions mediated by root exudates in agroecosys-
tems with crop diversification, and highlighted the following: root exudates mobilize insoluble nutrients in the soil, facilitating the up-
take of nutrients by the crop and neighboring plants; the increased accumulation of heavy metals by hyperaccumulating plants can re-
duce the accumulation of heavy metals in associated food crops; alteration of soil microbial community mediated by root exudates

from one species can reduce the pathogens in the other crop species; root exudates, as signal substances, also play important roles in
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mediating the root-root recognition and plasticity response between species; for example, field weeds can be suppressed by root exud-

ates from intercropped allelopathy plants with field crops. In addition, we highlighted some perspectives on practical applications and

new methods of research on root exudates in crop diversification systems. These advances provide a theoretical basis for building sus-

tainable agricultural ecosystems by matching the root secretions and signaling substances of different crop species, improving re-

source utilization, reducing pests and diseases through enhanced interspecific facilitation, and reducing fertilizer and pesticide inputs

owing to suppression of weeds through allelopathic effects.

Keywords: Root exudates; Biodiversity; Interspecific interaction; Resource competition; Soil microorganisms; Heavy metal toxicity;

Soil borne diseases
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Fig. 1 Interspecific interactions mediated by root exudates
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ize sparingly soluble nutrients in the soil, facilitating the uptake of nutrients by the plant itself and neighboring plants, improving the nodulation of legumes. The

alteration of soil microbial community mediated by root exudates from one species can control the disease of the other crop species. Root exudates, as signal

substances, also play some roles in mediating the root-root recognition between species, neighboring plants can be suppressed by root exudates from inter-

cropped allelopathy plants.
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Fig. 2 Mechanisms of efficient N utilization at maize/faba bean intercropping system
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TP E AR I EE, e UE T SRMEY AP E A, a: competition of maize for soil nitrogen alleviates nitrogen blockage to promote nodule nitro-

gen fixation in faba bean; b: Maize root exudates promote flavonoid synthesis in faba bean, increase nodulation, and stimulate nitrogen fixation after enhanced

gene expression; maize root exudates significantly increase the expression of genes of CFI, NODL4, GH3.1, ENODL2 and ENOD9Y3 in faba bean roots, and

stimulate the key soil microorganisms, which enhances nitrogen fixation of faba bean.
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