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Abstract: The low nutrient content of soil in desert ecosys-
tems,combined with harsh climatic conditions, causes plants to
develop unique physiological and ecological traits under environ-
mental stress,{orming the basis for the diversity and stability of
desert ecosystems. However, the relationship between soil and
plant biomass allocation in the Qaidam Basin and its role in
maintaining desert grassland ecosystem stability remains un-
clear. This study analyzed the distribution characteristics of soil
particle size and plant species diversity along the aridity gradient
in 35 sampling sites with 175 quadrats and 86 dominant plant
species in the Qaidam Basin, using methods such as plant species
reordering, allometric growth relationships, variance decomposi-
tion.and structural equation modeling. It also investigated the re-
lationship between soil nutrients and aboveground and below-
ground biomass of plants,and their effects on ecosystem stabili-
ty. The results showed that: (1) Species richness across the 35
sites in the Qaidam Basin displays distinct environmental gradi-
ent characteristics. Perennial dominant species have significantly
higher aboveground biomass compared to annual species (P <C
0.01), indicating that the allometric growth relationships be-
tween aboveground and belowground biomass of perennial shrubs
and semi-shrubs are not significant(P = 0. 885) , whereas annual
dominant species allocate more biomass belowground than
aboveground. (2) Stepwise regression identified seven climatic
factors affecting the distribution of dominant species, and their
influence on the aboveground biomass of perennial shrubs and
semi-shrubs(variance decomposition R* =0. 318 for aboveground
biomass) was greater than their influence on belowground bio-
mass(R” = 0. 01 for belowground biomass). Elevation had no
significant direct effect on aboveground or belowground biomass,
but the structural equation model demonstrated that elevation in-
directly affects the biomass of dominant species. This indicates
that altitude-driven changes in water and heat conditions, along
with extreme climate events(such as isothermality, precipitation
in the coldest season,and precipitation in the wettest month and
season) s have significant positive and negative impacts on bio-
mass» while soil particle size has no significant effect.

Key words : Qaidam Basin;allometric growth rate;soil parti-

cle size;variance decomposition; structural equation model
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Table 1 The distribution of 35 representative sample points and main plant communities in Qaidam Basin
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Fig. 3 Reordering of species distances of 35 sample plots in the Qaidam Basin
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Fig.4 The difference and allocation of above(A) and below-ground(B) biomass of

dominant species in 35 sample plots in the Qaidam Basins
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Fig. 5 Structural variance model of geographical and climatic environment of Qaidam Basin for

aboveground biomass and total biomass of the dominant species
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