TABLE 1 Experimental design for the drought, heat, and combined drought and heat treatments.
	Treatment
	Temperature
	Percentage of soil water evapotranspiration/%

	
	Day temperature/℃
	Night temperature/℃
	

	Control
	CK
	18.5
	4
	100

	Drought
	D1
	18.5
	4
	50

	
	D2
	18.5
	4
	20

	Heat
	H1
	21.5
	7
	100

	
	H2
	24.5
	10
	100

	Drought + Heat
	D1H1
	21.5
	7
	50

	
	D2H2
	24.5
	10
	20


Every other week, the plants in each growing chamber were moved randomly to avoid being affected by the location of the chamber. Other conditions included: 60% relative humidity, light intensity of 750 μmol‧m-2·s-1, and a 12-h photoperiod; the light volume was adjusted to simulate natural light and the lights were turned on and off at 6:00 and 18:00, respectively, daily.

TABLE 2 Leaf water content of the four species in the control, drought, heat, and the combined heat and drought treatments.
	Treatment
	Species

	
	Kobresia humilis %
	Poa annua %
	Oxytropis ochrocephala %
	Saussurea pulchra %

	Drought
	CK
	48.19±5.34b
	46.50±3.59c
	70.42±5.45a
	 74.21±6.04bc

	
	D1
	52.24±1.04b
	43.66±3.15cd
	76.68±11.32a
	 63.09±8.48cd

	
	D2
	29.03±4.28c
	33.43±3.15d
	67.85±5.55a
	 46.40±10.42d

	Heat
	H1
	82.40±7.90a
	85.09±4.04ab
	86.22±7.00a
	 85.75±3.30ab

	
	H2
	88.20±4.86a
	85.02±5.72ab
	72.51±9.49a
	94.15±0.65a

	Drought
+Heat
	D1HI
	71.98±6.89a
	92.08±4.06a
	84.40±3.68a
	 92.01±3.44ab

	
	D2H2
	80.94±1.91a
	74.99±2.28b
	 68.60±10.58a
	94.86±3.20a


Note: Value = average ± standard error (n=3). Different letters in the same columns indicate significant differences among the treatments (P<0.05). CK: control group; D1: drought treatment 1; D2: drought treatment 2; H1: heat treatment 1; H2: heat treatment 2; D1H1: combined drought and heat treatment 1; D2H2: combined drought and heat treatment 2.







TABLE 3 Correlations among the characteristic indexes.
	
	Ht
	LWC
	AGB
	BGB
	Pn
	Tr
	Gs
	Ci

	Ht
	1
	
	
	
	
	
	
	

	LWC
	0.203
	1
	
	
	
	
	
	

	AGB
	0.383**
	-.472**
	1
	
	
	
	
	

	BGB
	-0.066
	-0.051
	0.204
	1
	
	
	
	

	Pn
	0.324**
	0.273*
	0.056
	-0.034
	1
	
	
	

	Tr
	0.334**
	0.158
	-0.008
	-0.333**
	0.384**
	1
	
	

	Gs
	0.397**
	-0.114
	0.023
	-0.066
	0.373**
	0.426**
	1
	

	Ci
	-0.071
	-0.280**
	0.138
	-0.382**
	0.109
	0.349**
	0.380**
	1


*Significant P-value < 0.05, ** Extremely significant P-value < 0.01. Ht=height; LWC=leaf water content; ABG= aboveground biomass; BGB= belowground biomass; Pn= net photosynthetic rate; Tr= transpiration rate; Gs= stomatal conductance; Ci=intercellular CO2 concentration

TABLE 4 Output of the three-way ANOVA for the height (Ht), leaf water content (LWC), aboveground biomass (AGB), belowground biomass (BGB), net photosynthetic rate (Pn), transpiration rate (Tr), stomatal conductance (Gs), and intercellular CO2 concentration (Ci) of four alpine meadow species and the effect of drought, heat, species, and their interactions.
	Factor
	Ht
	LWC
	AGB
	BGB
	Pn
	Tr
	Gs
	Ci

	D
	NS
	*
	NS
	NS
	**
	**
	**
	*

	H
	**
	**
	**
	NS
	**
	*
	NS
	*

	S
	*
	**
	**
	NS
	NS
	*
	**
	**

	D×H
	NS
	**
	**
	NS
	**
	**
	NS
	*

	D×S
	NS
	NS
	NS
	NS
	**
	**
	**
	**

	H×S
	NS
	NS
	NS
	NS
	**
	**
	**
	**

	D×H×S
	NS
	**
	**
	*
	**
	**
	**
	**


Notes. NS: non-significant. *Significant P-value < 0.05, ** Extremely significant P-value < 0.01. D: drought; H: heat; S: species; D×H: drought and heat; D×S: drought and species; H×S: heat and species; D×H×S: drought, heat, and species. The data are presented in Figures 1, 2, and 3 and in Table 2.

TABLE 5 Eigenvalues and cumulative percentage variances of redundancy analysis ordination.
	Axes
	Eigenvalues
	Species-environment correlations
	Cumulative percentage variance%
	Sum of all canonical eigenvalues %

	
	
	
	of species data
	of species-environment relationship
	

	1
	0.29
	0.73
	28.80
	80.60
	35.70

	2
	0.07
	0.60
	35.70
	100.00
	

	3
	0.30
	0.00
	65.40
	0.00
	

	4
	0.17
	0.00
	82.7
	0.00
	




TABLE 6 Correlation analysis between environmental factors and characteristic indexes.
	Factor
	Ht
	LWC
	AGB
	BGB
	Pn
	Tr
	Gs
	Ci
	WUE

	DT
	0.529** 
	0.614** 
	-0.587** 
	0.103 
	0.071 
	0.183 
	-0.049 
	-0.311** 
	0.093 

	SM
	0.198 
	0.278* 
	0.120 
	0.032 
	0.779** 
	0.404* 
	0.252* 
	0.176 
	0.560** 


Note: *Significant P-value < 0.05, ** Extremely significant P-value < 0.01. DT = daytime temperature; SM = soil moisture; Ht = Height; LWC = leaf water content; AGB = aboveground biomass; BGB = belowground biomass; Pn = net photosynthetic rate; Tr = transpiration rate; Gs = stomatal conductance; Ci = intercellular CO2 concentration; WUE = water use efficiency.

[image: ]FIGURE 1 Effect of drought, heat, and their interaction on the height of Kobresia humilis, Poa annua, Oxytropis ochrocephala, and Saussurea pulchra.
Note: Value = average ± standard error (n=3). Different letters in the same sub-group of columns indicate significant differences among the treatments (P<0.05). CK: control group; D1: drought treatment 1; D2: drought treatment 2; H1: heat treatment 1; H2: heat treatment 2; D1H1: combined drought and heat treatment 1; D2H2: combined drought and heat treatment 2. 
[image: ]FIGURE 2 Effect of drought, heat, and their interaction on the aboveground and belowground biomass of Kobresia humilis, Poa annua, Oxytropis ochrocephala, and Saussurea pulchra.
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FIGURE 3 Effect of drought, heat, and their interaction on the net photosynthetic rate (Pn; A), transpiration rate (Tr; B), stomatal conductance (Gs; C), and intercellular CO2 concentration (Ci; D) of Kobresia humilis, Poa annua, Oxytropis ochrocephala, and Saussurea pulchra.


[image: ]
FIGURE 4 Redundancy analysis ordination diagram among vegetation characteristics (solid lines) and environmental factors (dotted line). DT = daytime temperature; NT = nighttime temperature; SM= soil moisture; Ht= Height; LWC= leaf water content; AGB = aboveground biomass; BGB = belowground biomass; Pn = net photosynthetic rate; Tr = transpiration rate; Gs = stomatal conductance; Ci = intercellular CO2 concentration; WUE = water use efficiency
[image: ]
FIGURE 5 Effect of drought, heat, and their interaction on the water use efficiency (WUE) of Kobresia humilis, Poa annua, Oxytropis ochrocephala, and Saussurea pulchra.
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