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Fig.1 Temperature and precipitation in the study area
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Table 1 Basic information of the plot
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Table 2 Soil physical and chemical factors and species diversity indexes of the sample

Eisk s By - + bR iR
pH 8.660.61
+ W S & (AP) /(mgekg 1) 12.94-+0.01
T A G H(TN)/( mgkg ) 0.67+0.23
T HERA VR EF R (TOC)/(mgkg ') 10.0140. 52
+HEAESE(BD)/(mgkg ) 1.40+£0.09
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T e AL I T
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LR TR AL
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Fig. 2 Dynamic changes in aboveground and underground biomass of different plant communities during the growing season
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Table 3 Relationship between aboveground and below -

ground biomass
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Fig.3 Vertical distribution pattern of belowground biomass in different vegetation communities
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Fig. 4 Relationship between the diversity of different plant communities and biomass
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Table 4 RDA analysis of biomass changes for
various indicators
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AE 25.8 29.6 6.2 0. 004
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IR o AK 2.6 3.0 2.5 0.106
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SF0 A =1 [
BT A0 2 R AR K 1E pH <0.1 <0.1 <0.1 0. 982

Fig.5 Correlation between soil and climate factors during
the growing season (May September) and aboveground,un-

derground and total biomass of plant communities
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Spatio—temporal pattern of biomass and its
influencing factors of four typical plant communities
on desert steppe in Ningxia autonomous region
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Abstract: [ Objective] Understanding the spatio-temporal patterns and influencing factors of steppe plant com-

munity biomass is essential for analyzing the ecological functions of steppe systems under global climate change.

[ Method] This study examines four typical plant communities in the Ningxia desert steppe : Lespedeza potaninii, Ley-

mus secalinus, Stipa breviflora and Pennisetum flaccidum. communities. Using a sample survey method, the spatio-

temporal distributionand factors influencing aboveground and underground biomass in these communities were ana-

lyzed. [Result] The results showed that during the growing season, aboveground biomass of each plant community
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exhibited a single peak (in August) , while underground biomass showed a double peak (in May and September, re-
spectively) ; The underground biomass was primarilyconcentrated in the 0~15 cm soil layer, decreasing with soil
depth. The linear fitting modelsrevealed a highly significant positive correlation (P<Z0. 01) between aboveground bio-
mass and underground biomass in the Lespedeza potaninii, the Stipa breviflora, and the White grass communities,
where a sthe Leymus secalinus community exhibited a highly significant negative correlation (P<C0. 01) ; Community
species diversity and biomass followed a quadratic relationship. Redundancy analysis identified that the amount of
evaporation (AE), maximum temperature (MT) and average temperature (AT )during the growing seasonas the pri-
mary factors influencing biomass variation. The random forest model highlighted the importance of climate factors
over soil properties in predicting vegetation biomass changes, with humidity exertingthe greatest influence.
[ Conclusion] This study provides new insights into the regulatory mechanisms of aboveground and underground bio-
mass allocation in plant communities. The findings are valuable for understanding the -patio-temporal dynamics of net
primary productivity in Ningxia desert steppes and offer guidance for sustainable ecosystem management.

Key words:desert steppe ; aboveground biomass ; underground biomass; biomass ; spatio—temporal dynamics
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