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Spatial variation of C and N contents of plant communities in the steppe of north China:
Implication for the abnormal C/N ratio in the surface soil
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Abstract: Carbon (C) and nitrogen (N) are crucial elements to soil. The ratio of the elements (C/N) is found to
be extraordinarily high in the incipient stage of soil degradation in the northern Loess Plateau and central and east
Ningxia, north China. The understanding of the causes of the abnormal ratio is of importance to prevention and
rehabilitation of soil degradation in the arid and semiarid grassland. Input from vegetation is the dominant source to
soil carbon and nitrogen. Therefore, the spatial variations of C and N contents in plant communities along the
transect with the abnormal soil C/N ratio are studied. Average C content of the plant communities ranges from 40%
to 50% , depending on the species composition in a community. The highest C content was found in the community
of Sophora alopecuroides and Lespedeza davurica, which is 44.225% , while the lowest level in the community of
Micropeplis arachnoides and Peganum harmala as 35.516% . N in most of the plant communities averages about
2% —4% , and the highest content, 4.482% , was found in the community of Salsola collina and Bassia
dasyphylla, while the lowest N, 1.356% , in Micropeplis arachnoides. The spatial variation of the biomass
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production correlates significantly with that of precipitation, suggesting that precipitation is a main constraint on the

plant productivity. Opposite to the spatial variation of C/N in the surface soil, C/N in the plant communities

changes in an statistically reverse trend (r= -0.392, P <0.05, n=32). This fact indicates that the abnormal

C/N ratio in the early stages of soil degradation is not caused by the input of the vegetation.
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