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Abstract: The soil nitrogen priming effect is the key mechanism in the process of soil nutrient release and plant nutrient
absorption. The insight into soil priming effect will not only help make more reasonable nitrogen fertilizer operations in
agricultural production, thus improving the utilization rate of nitrogen fertilizer, but also conduces to the assessment and
control of environmental pollution, so as to provide effective pollution control methods. On the basis of the introduction
of the concept and mechanism of soil nitrogen priming effect, we introduce the prevailing determination methods of the
current nitrogen priming effect and its advantages and disadvantages of practical application. The effects of exogenous
additives (inorganic nitrogen fertilizer, organic materials and root exudates) on soil nitrogen stimulation and their
microbial mechanisms were emphatically expounded. The effect of exogenous additives on soil C/N ratio may be the key
factor to soil nitrogen stimulation. When available C is redundant, the application of inorganic nitrogen fertilizer
promotes the decomposition of soil organic nitrogen, thus showing a positive priming effect. On the contrary, when
available C is insufficient but available N is enriched, the activity of nitrogen-fixing microorganisms is relatively
enhanced, which results in a negative priming effect. Microorganisms are the promoters of priming effects. We also
analyzed the possible mechanism of microorganisms in the process of soil nitrogen stimulation through three theoretical
hypotheses: 1) co-metabolism theory; 2) microbial hotspots; 3) microbial energy and material transformation theory.
Through the discussion, we can deepen the understanding of the priming effect, and provide an effective way to further
clarify the microbial mechanism of the soil priming effect, the interaction effect between factors and the improvement of
nitrogen use efficiency through the priming effect.
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At low nitrogen levels, microbial biomass and activities increase and more extracellular enzymes are secreted to decompose soil organic matter. Therefore, a
positive priming effect takes place. In contrast, at high nitrogen levels, the activity and quantity of microorganisms decrease, as does the production of
extracellular enzymes. As a result, the decomposition of soil organic matter slows down and a negative priming effect occurs.
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Fig. 1. Mechanism of soil nitrogen priming effect.
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Mechanisms 1. r-strategists produce extracellular enzymes for
decomposition of fresh organic materials (FOM) while effectively
degrading soil intrinsic organic matter (SOM) to a certain extent. The
strength of this mechanism depends on the biochemical similarity between
FOM and SOM. The higher the chemical diversity of FOM, the higher the
diversity of enzymes produced and the probability of PE occurring.
Mechanisms 2: The production of SOM catabolic enzymes triggers the PE.
The strength of this mechanism depends on the competition between
microorganisms with r- and k-strategists for FOM.

B2 Bk SR RO M I R i )
Fig. 2 Microbial mechanism hypothesis of PE"".
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