Supporting Information

Table S1 The elevation and coordinates of the seed collection locations of G. quadriradiata central and edge populations in China. 
	
	Elevation / m
	Latitude / N°
	Longitude / E°

	Central
	1008
	29.5748
	115.9805

	
	1010
	29.5498
	115.9766

	
	1058
	29.5477
	115.9851

	
	1085
	29.5814
	115.9883

	Edge
	370
	32.4887
	108.8764

	
	680
	33.3061
	108.2754

	
	1947
	32.0250
	109.3307
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[bookmark: _Hlk92396629]Table S2 The dependence of maximum net photosynthetic rate (Pmax), leaf nitrogen concentration (LNC), and leaf phosphorus concentration (LPC) of Galinsoga quadriradiata on the experimental treatments based on GLMM. The invasive plant population types (PopType): edge population and central population. Nitrogen treatments (NTC): deionized water, 3 g L-1 NH4NO3 solution, and 6 g L-1 NH4NO3 solution. Culture type (Culture): single and mixed. Competitor types (CompType): mixed with new competitors and mixed with old competitors. The bold value indicates that it is statistically significant at α = 0.05 level.
	Effect
	Pmax
	
	[bookmark: _Hlk76735642]LNC
	
	LPC

	
	df
	F
	P
	
	df
	F
	P
	
	df
	F
	P

	Culture
	1,167
	15.34
	0.0001
	
	1,332
	0.34
	0.5578
	
	1,332
	11.36
	0.0008

	CompType(Culture)
	1,167
	6.42
	0.0122
	
	1,332
	2.07
	0.1510
	
	1,332
	0.49
	0.4864

	NTC
	2,167
	0.16
	0.8554
	
	2,332
	17.33
	<0.0001
	
	2,332
	14.91
	<0.0001

	Culture × NTC
	2,167
	0.18
	0.8337
	
	2,332
	1.06
	0.3470
	
	2,332
	0.55
	0.5781

	CompType × NTC(Culture)
	2,167
	0.63
	0.5357
	
	2,332
	1.76
	0.1737
	
	2,332
	1.73
	0.1786

	PopType
	1,167
	1.13
	0.2888
	
	1,332
	0.58
	0.4480
	
	1,332
	8.83
	0.0032

	PopType × Culture
	1,167
	0.13
	0.7167
	
	1,332
	0.47
	0.4912
	
	1,332
	0.14
	0.7092

	CompType × PopType(Culture)
	1,167
	0.01
	0.9188
	
	1,332
	4.35
	0.0377
	
	1,332
	0.20
	0.6573

	PopType × NTC
	2,167
	0.45
	0.6410
	
	2,332
	0.44
	0.6463
	
	2,332
	1.03
	0.3583

	PopType × Culture × NTC
	1,167
	0.52
	0.4717
	
	2,332
	0.33
	0.7195
	
	2,332
	0.26
	0.7747

	CompType ×PopType × NTC(Culture)
	2,167
	0.30
	0.7392
	
	2,332
	2.23
	0.1096
	
	2,332
	0.84
	0.4341



[image: ]
[bookmark: _Hlk92396645]Figure S1 Comparison of the total mass of the central and edge populations of G. quadriradiata under different competitor types. The invasive plant population types: edge population and central population. Culture and competitor types: single-culture with no competitor (None), mixed with new competitors (New competitor), and mixed with old competitors (Old competitor). The data of different nitrogen treatments summed together. Different letters indicate significant differences at p < 0.05. Values are means ± SE. 


[image: ]
[bookmark: _Hlk92396656]Figure S2 Comparison of the relative competition index (RCI) of the central and edge populations of G. quadriradiata under nitrogen treatments. The invasive plant population types: edge population and central population. Three levels of nitrogen treatments (NTC): treated with deionized water (Ambient N), 3 g L-1 NH4NO3 solution (Low N), or 6 g L-1 NH4NO3 solution (High N). The data of no competitors and different competitors summed together. * indicate significant differences at p < 0.05. Values are means ± SE.
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[bookmark: _Hlk92396672][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK45]Figure S3 Comparison of the number of capitula per plant (NCP) of the central and edge populations of G. quadriradiata under different competitor types. The invasive plant population types: edge population and central population. Three levels of nitrogen treatments: deionized water (Ambient N), 3 g L-1 NH4NO3 solution (Low N), and 6 g L-1 NH4NO3 solution (High N). Culture and competitor types: single-culture with no competitor (None), mixed with new competitors (New competitor), and mixed with old competitors (Old competitor). The data of different nitrogen treatments summed together. Different letters indicate significant differences at p < 0.05. Values are means ± SE.


[image: ]
[bookmark: _Hlk92396684]Figure S4 Comparison of the Leaf construction cost per unit of mass (CCmass) of the central and edge populations of G. quadriradiata under nitrogen treatments. The invasive plant population types: edge population and central population. Three levels of nitrogen treatments (NTC): deionized water (Ambient N), 3 g L-1 NH4NO3 solution (Low N), and 6 g L-1 NH4NO3 solution (High N). The data of no competitors and different competitors summed together. * indicate significant differences at p < 0.05. Values are means ± SE.


[image: ]
[bookmark: _Hlk92396703]Figure S5 Comparison of the maximum net photosynthetic rate (Pmax) of G. quadriradiata under different treatments. Competitor types: mixed with new competitors (New competitor), and mixed with old competitors (Old competitor). Culture type: single-culture (Single) or mixed with competitors (Mixed). The data of different nitrogen treatments summed together. Different letters indicate significant differences at p < 0.05 in each subgraph. Values are means ± SE.
[bookmark: _GoBack]
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