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Strategies for Increasing the Utilization of Nitrogen and Phosphorus by Plants

under Aluminum Stress
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Abstract: Low use efficiency of nitrogen (N) and phosphorus (P) is one serious problem in the productive sys-
tem of global agriculture. High crop yield of current agriculture mainly depends on the application of large
amounts of fertilizers, resulting in a series of environmental impacts including soil acidification. Aluminum (Al)
toxicity is the primary factor limiting plant growth in acid soils. Much research has been done on the mecha-
nisms of efficient utilization of N and P by plants, but less attention is paid to those mechanisms under Al stress.
The obvious effect of Al toxicity on plants is the inhibition of root growth that is essential for the uptake of
most nutrients from soils by plant roots, so Al toxicity is directly related to nutrient uptake efficiency. In this re-
view, we first briefly introduced the occurrence of Al toxicity and how plants respond to this stress. Then, vari-
ous interactions between Al and N, P in soil-plant system were summarized with regard to N and P efficiencies.
Finally, two strategies were suggested to increase the utilization of N and P by plants under Al stress.
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