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Regulation mechanisms of rhizosphere nutrient cycling processes in grassland: A

review
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Sino-U. S. Centers for Centers for Sustainable Development of Grassland and Animal Husbandry , Lanzhou 730070, China

Abstract: Understanding of the transformations and recycling processes of carbon, nitrogen and phosphorus in
the soil rhizosphere is fundamental to solving the problems currently limiting the sustainable utilization of
grassland agricultural ecosystems and improving grassland productivity. Rhizosphere processes in grassland can
reflect the soil carbon, nitrogen and phosphorus nutrient turnover rates, affect the competition for and capture
of nutrients by plants and soil microorganisms, and also determine the nutrient balance of each component in
the rhizosphere microenvironment. Compared with crop systems, the coupling between carbon, nitrogen and
phosphorus in grassland is stronger. Therefore, the structure and function of rhizosphere micro— ecosystems
play an important role in maintaining nutrient transformation and circulation. Many literature reports indicate
that the critical factor that regulates the rhizosphere microenvironment is the key substance of the plant and soil

for material exchange and information transmission. The root exudates and rhizosphere exudates are also the
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key substances that mediate rhizosphere microorganisms and enzyme activities. When the grassland environ-
ment changes, the rhizosphere exudates, rhizosphere enzyme activities, and the composition and diversity of
rhizosphere soil microorganisms will also change fundamentally, which will cause a change of supply and availa-
bility of soil nutrients, and in turn will affect grassland productivity and utilization efficiency of nutrients. So,
further research on the regulation mechanism of nutrient cycling in grassland rhizosphere process is very impor-
tant for revealing the distribution and utilization of nutrients and nutrient exchanges between grassland plants
and microorganisms. This article reviews the mechanisms and interactions involving rhizosphere exudates, rhi-
zosphere enzymes, and rhizosphere microorganisms involved in nutrient cycling, summarizes the mechanisms
of grassland rhizosphere processes contributing to nutrient cycling and provides a perspective for consideration
when formulating future research on rhizosphere microdomains in grassland ecosystems.

Key words: grassland ecology; rhizosphere; root exudates; rhizosphere enzymes; rhizosphere microorganisms;

nutrient transformation
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Fig. 1 Grassland rhizosphere microecological process and nutrient cycling mechanism model diagram
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