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Abstract

Aims Shrubland is one of the most widely distributed vegetation types in northern China. Previous studies on
pattern and dynamics of plant biomass have been focused on forest and grassland ecosystems, while relevant
knowledge on shrubland ecosystems is lacking. It is important to include shrublands in northern China to improve
the accuracy in estimating the terrestrial ecosystem biomass in China.

Methods Based on investigations and samplings from 433 shrubland sites, we explored the distribution and
allocation patterns of biomass in relation to climatic and soil nutrient factors of shrublands of temperate China.
Important findings The average shrubland biomass density in northern China is 12.5 t-hm™. It decreases
significantly from temperate deciduous shrubland in northeast to desert shrubland in northwest. The average
biomass density of temperate deciduous shrubland, alpine shrubland, and desert shrubland is 14.4, 28.8, and 5.0
t-hm™, respectively. Within temperate deciduous shrublands, plant biomass is lower in North China than in
Northeast China. The average aboveground and belowground biomass density of shrub layer is 4.5 and 5.4 t-hm™,
respectively; while that of grass layer is 0.8 and 1.8 t-hm™, respectively. Environmental factors affect biomass
allocation across different plant organs. The belowground-aboveground biomass ratio of shrub exhibits no
significant changes with environmental variables. The leaf-stem ratio increases with annual precipitation, and leaf
biomass is low in arid region.
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Fig. 1 Distribution of sampling sites.
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Fig. 2 Spatial distribution of vegetation biomass in shrubland of the northern China.
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Fig. 3 Spatial distributions of above and belowground biomass in shrubland of the northern China. A, Aboveground biomass of
shrub layer. B, Belowground biomass of shrub layer. C, Aboveground biomass of herb layer. D, Belowground biomass of herb
layer. E, Total aboveground biomass. F, Total belowground biomass.
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Table 1 Biomass density of major shrubland types of Northern China
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SE, standard error.
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Fig. 4 Frequency distributions of belowground:aboveground biomass ratio (BGB:AGB) and leaf:stem biomass ratio of shrubs in
the temperate deciduous shrubland and dessert shrubland of the northern China. A, Belowground:aboveground biomass ratio in
the temperate deciduous shrubland. B, Leaf:stem biomass ratio in the temperate deciduous shrubland. C, Belowground: above-
ground biomass ratio in the dessert shrubland. D, Leaf:stem biomass ratio in the dessert shrubland.
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Fig. 5 Distribution of belowground:aboveground biomass ratio (A-D) and leaf:stem biomass ratio (E-H) in shrubland of the
northern China in relation to environmental variables. Fitted lines show significant relationships (dotted line: p > 0.01; dashed
line: 0.001< p < 0.01; solid line: p < 0.001). AGB, aboveground biomass; BGB, belowground biomass. MAT, mean annual tem-
perature; AP, annual precipitation; STN, soil total nitrogen concentration; STP, soil total phosphorus concentration.
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