Supplementary Materials 
Table S1. Description of the study sites.
	Study sites
	Grasslands
	Location
	Altitude (m)
	Dominant plant species

	Dari county
	Intact
	33°34′N 99°54′E
	4082
	Kobresia humilis, Stipa przewalskyi, Thalictrum alpinum

	
	Restored
	33°34′N 99°54′E
	4070
	Elymus dahuricus, Pedicularis kansuensis

	
	Degraded
	33°34′N 99°54′E
	4078
	Ajuga lupulina

	Maqin county
	Intact
	34°21′N 100°28′E
	3943
	Artemisia hedinii, Ajania pallasiana

	
	Restored
	34°21′N 100°31′E
	3996
	Elymus dahuricus, Poa annua

	
	Degraded
	34°21′N 100°31′E
	3997
	Galium aparine, Polygonum viviparum

	Gande county
	Intact
	34°09′N 100°07′E
	4107
	Potentilla fruticosa, Kobresia tibetica, Ptilagrostis dichotoma

	
	Restored
	34°10′N 100°03′E
	4169
	Aconitum pendulum, Ligularia virgaurea, Ajuga lupulina

	
	Degraded
	34°10′N 100°04′E
	4152
	Ajania pallasiana, Polygonum viviparum


























[bookmark: _Hlk100077579]Table S2. Vegetation parameters in degraded, restored and intact grasslands (means ± s.e., N = 9).
	Grassland
	Vegetation cover (%)
	Species richness
	Above-ground biomass (g m-2)

	Degraded 
	40-58
	32±3.38a
	257±37.9a

	Restored 
	55-70
	29±2.96a
	145±17.2b

	Intact 
	88-100
	35±2.08a
	199±39.5ab


Means with different lowercase letter within a column differ from each other (Duncan’s test, P < 0.05).






































Table S3 Soil physical and chemical properties in degraded, restored and intact grasslands (means ± s.e., N = 9).
	Grassland
	pH
	SBD (g cm-3)
	SM (%)
	SOC (g kg-1)
	TN (g kg-1)

	Degraded 
	6.54±0.15a
	1.18±0.06ab
	20.5±1.38b
	29.7±1.45b
	2.07±0.08b

	Restored 
	6.73±0.15a
	1.25±0.06a
	24.2±0.92b
	33.0±1.70b
	2.39±0.12b

	Intact 
	6.05±0.20b
	1.02±0.10b
	42.8±5.03a
	45.5±6.10a
	3.00±0.39a


Means with different lowercase letter within a column differ from each other (Duncan’s test, P < 0.05).
Abbreviation: SBD – soil bulk density, SM – soil moisture, SOC - soil organic carbon concentration, TN - total nitrogen concentration.
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Fig. S1 Similarity between seed bank and above-ground plant species, based on the Bray-Curtis distance, in different months and in different grassland types (means ± s.e., N = 9).
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Fig. S2 Pearson correlations between variables included in the structural equation model in intact (a), degraded (b) and restored (c) grasslands. Soil properties include soil pH, soil moisture, soil bulk density, total nitrogen and soil organic carbon (SOC). Plant communities include above-ground biomass (AGB) and above-ground richness (AGR). Soil seed banks include seed density and seed richness. 
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