Text S1. Methods for below-ground and above-ground traits measurements 

Measurements of plant height, specific leaf area and photosynthetic rate

According to the protocols and methods of Cornelissen et al. (2003), we measured plant height (the shortest distance between the upper boundary of the main photosynthetic tissue of the plant and the ground level) of each aboveground ramet for all species in each quadrat. Twenty of the second or third leaves from 15-20 individuals for all species in each quadrat were collected, stored in sealed plastic bags, and immediately transported to the laboratory. Leaf area Leaf size (cm2) was determined using a scanner (CanoScan LiDE 700F), and analyzed with an image processing software (ImageJ, version 1.43u, National Institute of Mental Health, Bethesda, Maryland, USA). Leaves were then oven-dried at 80℃ for 2 days and weighed to determine leaf dry mass (W). Leaf specific area (SLA) was calculated as leaf area (cm2) per unit of W (g). At each site, the maximum photosynthetic rate of each species in each site was measured between 9:00 am and 12:00 am during sunny days, with a portable photosynthesis system (Li-6400, Li-Cor, Lincoln, Nebraska, USA). Based on preliminary trials, the photosynthetic photon flux density was set at 1500 µmol m-2 s-1 to ensure that light-saturated photosynthetic rates were measured for all species (Zhang et al., 2018). Ambient CO2 and air temperature were maintained at 370 µmol mol-1 and 26°C, respectively. Five leaves from different individuals were selected per species for photosynthetic measurements.

Measurements of below-ground traits (root density (RD), root biomass (RB), specific root length (SRL), specific root area (SRA) and root tissue density (RTD))

Eight individuals for each of the 42 species sharing between fenced and overgrazed meadows were carefully dug out with all above-ground and below-ground part having not any loss. Then below-ground parts for each of the eight individuals for each of the 42 species (Roots) were carefully washed by hand and root biomass was oven-dried at 80℃for 48 h and weighed. The root traits length, surface area, volume and average diameter were measured on rehydrated roots using the WinRhizoTM scanner-based system (v.2007; Regent Instruments Inc., Quebec, Canada). For the analysis we used five root traits: root average diameter (RD; mm), root tissue density (RTD; root biomass per volume mg/cm), specific root length (SRL; cm/g), % of fine roots (ratio

of root length with < 0.2 mm diameter to the total root length), and specific root surface area (SRA; cm2/mg). These standardized traits are comparable among species and independent of plant biomass production. Note that a classical definition of fine roots as being < 2 mm in diameter for trees was not applicable for our young grassland plants as all roots were < 1 mm in diameter. We defined roots of the first and second order (diameter < 0.2 mm) as fine roots (Bergmann et al., 2017) and calculated the percentage of fine roots (measured in length) as a proxy for absorptive capacity of the root system. 
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Table S1 Species composition in both fenced and overgrazed meadows along an elevation range of 3000m to 3600m. Species

compositions of the fenced and overgrazed meadow. The cross indicates that the species was detected in the fenced and overgrazed

meadow. a and p represent annual and perennial species respectively. The cross indicates that the species was detected in the plot.
	Species
	Life form
	3000m
	3200m
	3400m
	3600m

	
	
	fenced
	overgrazed
	fenced
	overgrazed
	fenced
	overgrazed
	fenced
	overgrazed

	Aconitum carmichaeli
	p
	×
	
	
	
	
	
	
	

	Agropyron cristatum
	p
	×
	×
	×
	
	×
	
	
	

	Agrostis gigantea
	p
	×
	
	×
	
	×
	
	×
	

	Agrostis trinii
	p
	×
	
	×
	
	
	
	
	

	Ajuga lupulina 
	a
	×
	×
	×
	×
	×
	×
	×
	×

	Allium sikkimense
	p
	
	
	
	×
	
	×
	
	×

	Anaphalis hancockii
	p
	×
	×
	×
	×
	×
	×
	×
	×

	Anaphalis lactea
	a
	×
	×
	×
	×
	×
	×
	×
	×

	Anemone obtusiloba
	a
	×
	×
	×
	×
	×
	×
	×
	×

	Anemone rivularis
	a
	×
	×
	×
	×
	
	
	
	

	Arenaria serpyllifolia 
	p
	×
	×
	
	
	
	
	
	

	Artemisia annua
	p
	
	×
	×
	×
	×
	×
	×
	×

	Artemisia desertorum
	p
	×
	×
	
	×
	
	×
	
	×

	Artemisia tangutica
	p
	×
	×
	
	×
	
	×
	
	×

	Aster alpinus
	p
	×
	×
	×
	×
	×
	×
	×
	×

	Astragalus polycladus
	p
	×
	
	×
	
	×
	
	×
	

	Bromus staintonii 
	p
	×
	
	×
	
	×
	
	
	

	Carex kansuensis
	p
	×
	×
	×
	×
	×
	
	×
	

	Cerastium fontanum
	p
	×
	×
	
	
	
	
	
	

	Cirsium setosum
	p
	×
	×
	×
	×
	×
	×
	×
	×

	Cnidium monnieri
	p
	×
	
	
	
	
	
	
	

	Delphinium kamaonense
	a
	×
	×
	×
	×
	×
	
	×
	

	Deschampsia caespitosa
	p
	×
	
	×
	
	×
	
	×
	

	Elymus nutans
	p
	×
	×
	×
	
	×
	×
	×
	×

	Equisetum arvense 
	p
	×
	×
	×
	×
	
	
	
	

	Euphorbia altotibetica
	a
	×
	×
	×
	×
	×
	
	
	

	Euphrasia regelii
	p
	×
	×
	×
	×
	×
	×
	×
	×

	Festuca rubra
	p
	×
	
	×
	
	×
	
	×
	

	Galium verum 
	p
	×
	
	
	×
	
	×
	
	×

	Gentiana sino-ornata
	p
	×
	×
	×
	×
	×
	×
	×
	

	Gentiana straminea
	a
	×
	×
	×
	×
	×
	×
	×
	×

	Gentianopsis paludosa
	p
	×
	
	
	
	
	
	×
	

	Geranium pylzowianum
	a
	×
	×
	×
	×
	×
	×
	×
	×

	Gueldenstaedtia multiflora
	p
	×
	×
	×
	
	×
	
	×
	

	Halenia elliptica
	p
	×
	×
	×
	×
	×
	×
	×
	×

	Herminium monorchis
	p
	×
	×
	×
	×
	×
	×
	×
	×

	Hispidus (Thunb. )
	p
	×
	×
	×
	×
	×
	×
	×
	×

	Kobresia humilis
	p
	×
	×
	×
	×
	×
	
	×
	

	Koeleria cristata
	p
	×
	
	×
	
	×
	
	×
	

	Lamiophlomis rotata
	a
	
	
	
	
	
	
	
	×

	Lancea tibetica
	a
	×
	×
	×
	×
	×
	×
	×
	

	Leontopodium nanum
	a
	×
	×
	×
	×
	×
	×
	×
	×

	Leymus secalinus
	p
	×
	
	×
	
	×
	
	
	

	Ligularia sagitta
	p
	×
	×
	×
	
	×
	
	×
	

	Ligularia virgaurea
	p
	
	
	
	
	
	×
	
	

	Medicago ruthenica
	p
	×
	×
	×
	
	×
	
	×
	

	Medicago sativa
	p
	×
	×
	×
	×
	
	
	
	

	Oxytropis kansuensis
	p
	×
	×
	×
	
	×
	
	×
	

	Oxytropis ochrocephala
	p
	×
	×
	×
	×
	×
	×
	×
	

	Pedicularis kansuensis
	p
	×
	
	
	
	
	
	×
	

	Pedicularis szetschuanica
	p
	
	
	
	×
	
	×
	
	×

	Plantago depressa
	a
	×
	×
	×
	×
	
	×
	
	×

	Poa pachyantha Keng
	p
	×
	
	×
	
	×
	
	×
	

	Poa pratensis
	p
	×
	×
	×
	
	×
	
	×
	

	Polygonum sphaerostachyum
	p
	×
	×
	×
	×
	×
	×
	×
	

	Polygonum viviparum
	a
	×
	×
	×
	×
	
	×
	
	×

	Potentilla anserina
	a
	×
	×
	×
	×
	×
	×
	×
	×

	Potentilla bifurca
	p
	×
	×
	×
	×
	×
	×
	×
	×

	Potentilla fragarioides
	a
	×
	×
	×
	×
	×
	×
	×
	

	Potentilla fruticosa
	p
	×
	×
	×
	×
	×
	×
	
	×

	Potentilla potaninii
	p
	×
	×
	×
	×
	×
	×
	×
	×

	Radix Bupleuri
	a
	×
	
	
	
	
	
	
	

	Roegneria kamoji
	p
	×
	
	×
	
	
	
	
	

	Roegneria nutans
	p
	×
	
	×
	
	
	
	
	

	Rumex patientia
	p
	×
	×
	×
	×
	
	
	
	

	Salvia roborowskii
	p
	×
	×
	×
	×
	
	
	
	

	Saussurea hieracioides
	a
	×
	×
	×
	×
	×
	×
	×
	×

	Saussurea oblongifolia
	a
	
	
	×
	
	×
	
	×
	×

	Saussurea nigrescens 
	a
	×
	×
	×
	×
	×
	×
	
	×

	Saussurea pachyneura
	p
	
	
	×
	
	×
	×
	×
	×

	Saussurea parviflora 
	p
	×
	
	
	×
	
	×
	
	×

	Scirpus pumilus
	p
	×
	×
	×
	×
	×
	×
	×
	

	Sonchus transcaspicus
	p
	×
	×
	×
	×
	×
	×
	×
	×

	Stellera chamaejasme
	p
	×
	×
	×
	×
	×
	×
	×
	×

	Stipa aliena
	p
	×
	
	×
	
	×
	
	×
	

	Swertia tetraptera
	a
	×
	×
	×
	×
	×
	×
	×
	×

	Taraxacum maurocarpum
	a
	×
	×
	×
	×
	×
	×
	×
	×

	Thalictrum alpinum
	a
	×
	×
	×
	×
	×
	×
	×
	×

	Thermopsis lanceolata
	p
	×
	
	×
	
	
	
	
	

	Tibetia himalaica
	p
	×
	×
	×
	×
	×
	×
	×
	×

	Trollius farreri
	p
	×
	×
	×
	×
	×
	×
	×
	×

	Veronica eriogyne
	p
	×
	
	
	
	
	×
	×
	

	Vicia multicaulis
	p
	×
	×
	×
	×
	×
	
	×
	

	Viola tuberifera
	p
	×
	×
	×
	×
	×
	×
	
	×


Table S2. Principal component analysis (PCA) for the first two principal components for all species, annual species and perennial species, based

on 8 plant traits (root average diameter (RD; mm), root biomass (RB; g), specific root length (SRL; cm/g), specific root area (SRA; cm2/g), root

tissue density (RTD; g/mm), maximum photosynthesis rate (A; µmol m-2 s-1), height (H; m), and specific leaf area (SLA; cm2/g)) of 42 species.

PC loadings and the percentage of variance explained by the first two PCs are reported. 

	
	All species
	Annual species
	Perennial species

	
	3000m
	3200m
	3400m
	3600m
	3000m
	3200m
	3400m
	3600m
	3000m
	3200m
	3400m
	3600m

	
	PC1
	PC2
	PC1
	PC2
	PC1
	PC2
	PC1
	PC2
	PC1
	PC2
	PC1
	PC2
	PC1
	PC2
	PC1
	PC2
	PC1
	PC2
	PC1
	PC2
	PC1
	PC2
	PC1
	PC2

	RD
	-0.65
	0.11
	-0.81
	-0.18
	0.68
	0.40
	0.71
	-0.18
	-0.04
	-0.58
	-0.10
	-0.49
	0.49
	0.11
	0.18
	0.49
	-0.81
	0.27
	-0.94
	0.26
	-0.94
	0.24
	-0.90
	0.20

	RB
	-0.68
	0.64
	-0.76
	0.52
	0.78
	0.50
	0.75
	0.54
	0.62
	0.31
	0.69
	0.36
	0.13
	0.59
	-0.48
	0.26
	-0.72
	0.61
	-0.76
	0.59
	-0.76
	0.61
	-0.75
	0.62

	SRL
	0.78
	0.41
	0.79
	0.21
	-0.48
	0.07
	-0.53
	0.00
	-0.42
	0.66
	-0.28
	0.65
	0.45
	0.44
	0.86
	-0.14
	0.81
	0.46
	0.88
	0.35
	0.87
	0.33
	0.80
	0.27

	SRA
	0.83
	0.36
	0.87
	0.27
	-0.55
	0.44
	-0.69
	0.31
	-0.69
	0.08
	-0.66
	-0.03
	0.68
	0.35
	0.81
	0.03
	0.88
	0.44
	0.92
	0.37
	0.93
	0.35
	0.93
	0.34

	RTD
	-0.71
	0.65
	-0.68
	0.71
	0.82
	0.45
	0.70
	0.68
	0.84
	0.08
	0.85
	-0.06
	-0.82
	0.27
	0.19
	0.65
	-0.75
	0.62
	-0.80
	0.59
	-0.80
	0.58
	-0.80
	0.58

	A
	0.88
	0.33
	0.89
	0.37
	-0.68
	0.57
	-0.80
	0.53
	0.36
	-0.36
	0.35
	-0.53
	-0.51
	0.26
	0.75
	-0.04
	0.91
	0.32
	0.92
	0.35
	0.95
	0.29
	0.95
	0.25

	H
	-0.77
	0.34
	-0.63
	0.56
	0.83
	0.06
	0.69
	0.42
	0.28
	0.61
	0.32
	0.56
	-0.10
	0.53
	-0.08
	0.56
	-0.86
	0.30
	-0.92
	0.14
	-0.95
	0.02
	-0.96
	-0.06

	SLA
	0.87
	0.37
	0.87
	0.40
	-0.65
	0.62
	-0.71
	0.57
	-0.23
	-0.01
	-0.30
	0.23
	0.29
	-0.56
	-0.12
	-0.73
	0.90
	0.37
	0.90
	0.36
	0.92
	0.30
	0.93
	0.30


Fig. S1. The respective numbers of species for all species, annual species and perennial species in both fenced and overgrazed meadows along an elevation gradient ranging from 3000m-3600m. 
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Fig S2. Differences in abundances for shared perennial and annual species between fenced and overgrazed meadows along an elevation gradient ranging from 3000m to 3600m. *** and NS (non-significant) indicates P<0.001 based on Wilcoxon signed-rank tests.
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Fig. S3. Principal component analysis for below-ground traits (root average diameter (RD), root biomass (RB), specific root length (SRL), specific root area (SRA) and root tissue density (RTD)) and above-ground traits (leaf maximum height (H), leaf maximum photosynthesis rate (A) and specific leaf area (SLA)) in fenced and overgrazed meadows for annual species from 3000 to 3600m elevations.
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