Table S1. Populations and sources of each collected material reported in this paper for species of C. flava agg. from Poland. 1-5 D, populations of C. demissa subsp. demissa; 1-5 F, populations of C. flava s.s.; 1-5 L, populations of C. lepidocarpa subsp. lepidocarpa; 1-5 V, populations of C. viridula var. viridula.
	Populations (No of specimens)
	Location
	Coordinates

	1D (30)
	Słowińskie Coast,  meadow S of  Kluki
	54°40'02.0''N 17°20′18.4''E

	2D (30)
	Karkonosze Mts, Karpacz, forest roadside
	50°46'10.0''N 15°43′36.8''E

	3D (30)
	Rudawy Janowickie, Karpniki, forest roadside
	50°50'45.5˝N 15°54′38.5˝E

	4D (30)
	Western Bieszczady Mts, meadow in Szczawinka river valley
	49°03'16.5"N 22°41′30.7"E

	5D (30)
	Choszczno Lakeland, Kiełpino, meadow
	53°13′22.6''N 15°40′ 45.9''E

	1F (30)
	Drawsko Lakeland, Kluczewo, meadow near W edge of Lake Prosino
	53°38'44.52"N 16°11'32.82"E

	2F (30)
	Tuchola Forest, Wda river valley, meadow
	53°33'55.38"N 18°19'25.56"E

	3F (30)
	East Suwałki Lakeland, NE of  Potopy near Wiżajny, pasture
	54°20'45.42"N 22°58'35.34"E

	4F (30)
	Massif of Śnieżnik, along stream in village Bielice
	50°16'25.9˝N, 17°00′22.2˝E

	5F (30)
	Western Bieszczady Mts, Połonina Caryńska, depression with standing water
	49°08'22.92"N 22°35'51.66"E

	1L (30)
	Pyrzyce-Stargard Plain, waterlogged meadow near N edge of Lake Będgoszcz
	53°14'54.00"N 14°48'22.62"E

	2L (22)
	Myślibórz Lakeland, calcareous meadow near Lake Chłop
	52°59'23.52"N 14°54'00.24"E

	3L (19)
	Tuchola Forest, calcareous meadow near SW edge of Lake Bielawy
	54°02′22.42''N 17°49′12.50''E

	4L (18)
	Świecie Plateau, calcareous fen near E edge of Lake Sierosławek
	53°33'37.08"N 18°19'50.10"E

	5L (32)
	Myślibórz Lakeland, calcareous fen near Lake Tchórzyno
	53°00′40.0''N 14°51′08.9''E

	1V (30)
	Słowińskie Coast, Łeba, depression between dunes, N of Lake Łebsko
	54°44′56.4''N 17°25′16.9''E

	2V (30)
	Gdańsk Coast District, Białogóra, sandy depression
	54°49'25.56"N 17°58'31.02"E

	3V (30)
	Ińsko Lakeland, E edge of Lake Kiełpino Duże
	53°26′31.29″N  15°37′21.10″E

	4V (30)
	Tuchola Forest, N edge of Lake Gołuń, transitional peatbog
	54°00′21.28''N 17°57′08.47''E

	5V (30)
	Nida Valley, S of Włochy, edge of the pond in the meadow
	50°31'27.2"N 20°33′55.8"E





Table S2. Values of environmental factors at sites of taxa of the Carex flava group; C - carbon; N - nitrogen; C:N - indicators of soil quality; org. mat. - organic matter content; pH - soil pH; P - phosphorus; K - potassium; Mg - magnesium; Ca - calcium; CaCO3 – carbonates; disturb. -disturbance level; 1, 2, 3, 4, 5 – number of populations. 
	Soil properties
	Carex demissa subsp. demissa
	Carex flava s.s.
	Carex lepidocarpa subsp. lepidocrpa
	Carex viridula var. viridula

	
	1
	2
	3
	4
	5
	1
	2
	3
	4
	5
	1
	2
	3
	4
	5
	1
	2
	3
	4
	5

	C (%)
	6.28
	2.78
	4.85
	2.79
	35.38
	34.94
	13.94
	16.57
	10.04
	17.71
	29.81
	15.40
	11.65
	18.56
	21.54
	0.04
	0.46
	0.66
	40.65
	0.47

	N (%)
	0.41
	0.13
	0.28
	0.18
	3.03
	2.73
	1.04
	1.13
	0.83
	1.21
	2.39
	0.42
	0.39
	0.80
	0.96
	0.01
	0.04
	0.05
	2.71
	0.31

	C:N
	15.32
	21.38
	17.32
	15.50
	11.68
	12.80
	13.40
	14.67
	12.10
	14.64
	12.47
	36.67
	29.87
	23.20
	22.44
	4.00
	11.50
	13.20
	15.0
	1.52

	org.mat. (%)
	10.83
	4.79
	8.36
	4.81
	60.99
	60.24
	24.02
	28.57
	17.31
	30.53
	51.40
	26.56
	1.82
	32.00
	37.13
	0.06
	0.79
	1.14
	0.00
	0.04

	pH
	4.9
	3.9
	4.0
	4.1
	5.6
	5.5
	5.5
	7.1
	5.0
	5.7
	7.0
	7.4
	7.6
	7.3
	7.4
	4.4
	4.6
	5.9
	5.5
	7.9

	P 
(mg·kg-1)
	8.72
	21.80
	13.08
	8.72
	17.44
	15.26
	17.44
	26.16
	23.98
	23.98
	15.26
	15.26
	3.80
	13.08
	8.72
	6.54
	4.36
	36.10
	45.81
	6.54

	K 
(mg·kg-1)
	37.81
	12.99
	250.09
	83.40
	89.18
	92.52
	41.07
	108.98
	56.55
	192.48
	54.82
	36.36
	35.81
	39.78
	35.76
	38.34
	27.68
	16.21
	16.93
	21.33

	Mg 
(mg·kg-1)
	144.16
	153.48
	121.99
	35.69
	135.21
	265.45
	347.38
	2503.47
	582.42
	898.52
	783.09
	3190.23
	1469.39
	1510.06
	2089.13
	29.68
	63.03
	30.40
	95.60
	47.03

	Ca 
(mg·kg-1)
	2221.3
	11.2
	200.6
	6.3
	12498.4
	9639.6
	4101.9
	29288.3
	1286.8
	2480.3
	26159.4
	99971.3
	9821.5
	94487.7
	85651.9
	45.1
	98.3
	80.2
	93.7
	437.4

	CaCo3 (%)
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	18.46
	0.00
	0.00
	11.28
	81.49
	51.20
	69.48
	61.91
	0.00
	0.00
	0.00
	0.00
	0.00

	altitude
(m a.s.l.)
	1.50
	890
	465
	822
	61
	132
	105
	240
	861
	1200
	13
	59
	131
	87
	61
	3.20
	1.50
	110
	130
	210

	disturb.
	2
	2
	2
	1
	1
	2
	2
	3
	3
	1
	1
	2
	2
	3
	2
	3
	3
	4
	2
	4







Table S3. Results of Kruskal–Wallis test and post hoc Dunn's multiple comparisons test, showing significance of differences in morphological traits of Carex flava agg. H - values critical, p - statistical significance, 1, 2. 3. 4, 5 – number of populations. Significance level *p  0.05; **p  0.001; ns – non-significant. For trait codes see Table 2.
	 
	Carex demissa subsp. demissa
	Carex flava s.s.

	
	Kruskal–Wallis test
	Dunn's multiple comparisons test
	Kruskal–Wallis test
	Dunn's multiple comparisons test

	Traits
	
	1-2
	1-3
	1-4
	1-5
	2-3
	2-4
	2-5
	3-4
	3-5
	4-5
	
	1-2
	1-3
	1-4
	1-5
	2-3
	2-4
	2-5
	3-4
	3-5
	4-5

	
	H
	p
	p
	p
	p
	p
	p
	p
	p
	p
	p
	p
	H
	p
	p
	p
	p
	p
	p
	p
	p
	p
	p
	p

	CH 
	62.23
	0.0000**
	*
	*
	ns
	ns
	**
	ns
	*
	**
	*
	ns
	95.04
	0.0000**
	**
	**
	**
	ns
	ns
	ns
	**
	ns
	**
	**

	CLW
	30.82
	0.0000**
	ns
	**
	ns
	ns
	**
	ns
	ns
	**
	*
	ns
	13.08
	0.0109*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns

	CLL
	85.90
	0.0000**
	**
	ns
	**
	ns
	**
	ns
	**
	**
	ns
	**
	64.24
	0.0000**
	*
	*
	*
	ns
	**
	ns
	*
	**
	*
	*

	IL 
	18.11
	0.0012*
	ns
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	*
	40.47
	0.0000**
	*
	ns
	ns
	ns
	**
	ns
	**
	*
	ns
	**

	MSL
	55.54
	0.0000**
	**
	ns
	**
	ns
	**
	ns
	**
	*
	ns
	*
	44.49
	0.0000**
	ns
	*
	ns
	**
	*
	ns
	**
	ns
	ns
	*

	MPL
	35.77
	0.0000**
	**
	ns
	ns
	ns
	ns
	*
	**
	ns
	ns
	ns
	53.05
	0.0000**
	**
	*
	**
	**
	ns
	ns
	ns
	ns
	ns
	ns

	NFS 
	11.41
	0.0223*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	56.98
	0.0000**
	**
	ns
	**
	ns
	ns
	ns
	*
	**
	ns
	**

	DUFS 
	27.17
	0.0001**
	*
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	*
	31.66
	0.0000**
	ns
	ns
	**
	ns
	ns
	*
	ns
	*
	ns
	*

	DLFS
	12.69
	0.0129*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	*
	43.73
	0.0000**
	**
	ns
	**
	ns
	**
	ns
	**
	*
	ns
	*

	LFSL
	53.36
	0.0000**
	**
	ns
	**
	ns
	**
	ns
	**
	**
	ns
	**
	51.60
	0.0000**
	ns
	**
	ns
	**
	**
	ns
	**
	*
	ns
	*

	LFSW
	64.41
	0.0000**
	**
	ns
	**
	ns
	**
	ns
	*
	**
	ns
	ns
	63.31
	0.0000**
	**
	**
	ns
	ns
	*
	ns
	ns
	**
	**
	ns

	LPL
	24.97
	0.0001**
	*
	**
	**
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	46.32
	0.0000**
	ns
	*
	ns
	**
	**
	ns
	**
	ns
	ns
	*

	LBL
	80.27
	0.0000**
	**
	ns
	**
	ns
	**
	ns
	**
	**
	ns
	**
	72.74
	0.0000**
	**
	ns
	**
	ns
	**
	ns
	**
	**
	ns
	**

	LBW
	61.59
	0.0000**
	ns
	**
	*
	ns
	**
	ns
	ns
	**
	**
	*
	35.08
	0.0000**
	*
	ns
	*
	ns
	**
	ns
	*
	**
	ns
	*

	LBSL
	12.41
	0.0145*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	31.02
	0.0000**
	ns
	ns
	*
	ns
	*
	ns
	**
	*
	ns
	**

	UFSL
	63.27
	0.0000**
	**
	ns
	**
	ns
	**
	ns
	**
	ns
	ns
	**
	52.72
	0.0000**
	ns
	**
	**
	*
	*
	**
	ns
	ns
	ns
	*

	UFSW
	80.33
	0.0000**
	**
	ns
	**
	**
	**
	ns
	*
	**
	ns
	ns
	73.14
	0.0000**
	*
	**
	**
	ns
	**
	ns
	ns
	*
	**
	*

	SBL
	59.85
	0.0000**
	**
	ns
	ns
	ns
	**
	ns
	**
	**
	ns
	**
	63.15
	0.0000**
	**
	*
	ns
	ns
	**
	*
	**
	**
	ns
	*

	SBW
	24.63
	0.0001**
	*
	ns
	ns
	ns
	**
	ns
	*
	ns
	ns
	ns
	34.23
	0.0000**
	*
	ns
	ns
	ns
	**
	**
	*
	ns
	ns
	ns

	UL
	82.46
	0.0000**
	**
	ns
	**
	*
	**
	ns
	ns
	*
	**
	ns
	54.08
	0.0000**
	ns
	**
	ns
	ns
	**
	ns
	ns
	**
	**
	ns

	UBL
	64.97
	0.0000**
	*
	*
	ns
	**
	**
	ns
	ns
	**
	**
	*
	69.02
	0.0000**
	ns
	**
	ns
	*
	ns
	*
	**
	**
	**
	ns

	B/U
	63.28
	0.0000**
	**
	**
	**
	ns
	ns
	ns
	*
	ns
	*
	*
	59.79
	0.0000**
	ns
	ns
	ns
	**
	**
	**
	**
	ns
	*
	*



Table S3.  Continued.
	Carex lepidocarpa subsp. lepidocarpa
	Carex viridula var. viridula

	Kruskal–Wallis test
	Dunn's multiple comparisons test
	Kruskal–Wallis test
	Dunn's multiple comparisons test

	
	1-2
	1-3
	1-4
	1-5
	2-3
	2-4
	2-5
	3-4
	3-5
	4-5
	
	1-2
	1-3
	1-4
	1-5
	2-3
	2-4
	2-5
	3-4
	3-5
	4-5

	H
	p
	p
	p
	p
	p
	p
	p
	p
	p
	p
	p
	H
	p
	p
	p
	p
	p
	p
	p
	p
	p
	p
	p

	31.44
	0.0000**
	**
	ns
	ns
	**
	ns
	*
	ns
	ns
	ns
	ns
	25.53
	0.0000**
	ns
	ns
	**
	**
	ns
	ns
	*
	ns
	ns
	ns

	50.92
	0.0000**
	*
	**
	**
	 ns
	ns
	ns
	ns
	ns
	*
	ns
	19.25
	0.0007**
	*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	46.00
	0.0000**
	ns
	**
	ns
	ns
	**
	ns
	ns
	**
	**
	ns
	13.96
	0.0074*
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns
	ns

	23.87
	0.0001**
	*
	*
	ns
	ns
	ns
	ns
	*
	ns
	*
	ns
	15.05
	0.0046*
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns
	ns

	53.21
	0.0000**
	*
	**
	*
	ns
	ns
	ns
	**
	ns
	**
	**
	69.53
	0.0000**
	ns
	**
	ns
	ns
	*
	*
	ns
	**
	*
	**

	32.89
	0.0000**
	ns
	*
	ns
	ns
	ns
	ns
	*
	ns
	**
	*
	24.39
	0.0001**
	ns
	ns
	ns
	ns
	ns
	*
	ns
	*
	ns
	ns

	10.74
	0.0296*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	12.71
	0.0128*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns

	10.44
	0.0336*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	29.71
	0.0000**
	ns
	*
	ns
	ns
	ns
	*
	ns
	**
	*
	ns

	13.28
	0.0100*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	10.54
	0.0322*
	ns
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns

	73.83
	0.0000**
	*
	**
	**
	ns
	ns
	ns
	**
	ns
	**
	**
	16.67
	0.0022*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	*

	50.26
	0.0000**
	ns
	**
	**
	ns
	**
	*
	ns
	ns
	**
	*
	30.77
	0.0000**
	**
	ns
	**
	ns
	ns
	ns
	ns
	ns
	ns
	*

	29.40
	0.0000**
	*
	*
	**
	ns
	ns
	ns
	ns
	ns
	ns
	*
	6.25
	0.1811ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	26.31
	0.0000**
	*
	**
	ns
	ns
	ns
	ns
	*
	ns
	**
	ns
	22.27
	0.0002**
	ns
	ns
	ns
	ns
	ns
	**
	ns
	ns
	ns
	ns

	34.74
	0.0000**
	**
	ns
	ns
	**
	ns
	*
	ns
	ns
	ns
	ns
	36.38
	0.0000**
	*
	**
	**
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	14.39
	0.0062*
	*
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns
	17.87
	0.0013*
	ns
	ns
	ns
	**
	ns
	ns
	ns
	ns
	ns
	ns

	21.22
	0.0003**
	*
	*
	ns
	ns
	ns
	ns
	*
	ns
	*
	ns
	13.24
	0.0102*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns

	26.17
	0.0000**
	*
	**
	*
	ns
	ns
	ns
	ns
	ns
	*
	ns
	22.48
	0.0002**
	*
	ns
	**
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	13.27
	0.0100*
	*
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns
	ns
	6.28
	0.1793ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	11.81
	0.0188*
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns
	ns
	13.34
	0.0097*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns

	18.38
	0.0010*
	ns
	ns
	*
	ns
	ns
	ns
	ns
	ns
	*
	*
	48.44
	0.0000**
	**
	*
	**
	*
	ns
	ns
	ns
	ns
	ns
	ns

	32.05
	0.0000**
	ns
	ns
	**
	ns
	ns
	*
	ns
	**
	ns
	**
	47.50
	0.0000**
	**
	**
	**
	*
	ns
	ns
	ns
	ns
	ns
	*

	35.92
	0.0000**
	ns
	ns
	**
	ns
	ns
	*
	ns
	**
	ns
	**
	31.48
	0.0000**
	ns
	ns
	**
	ns
	ns
	**
	ns
	*
	ns
	*






[bookmark: _GoBack]Table S4. Matrix of significance of Spearman’s rank correlation coefficients for soil properties at sites of taxa of the Carex flava group; C - carbon; N - nitrogen; C:N - indicators of soil quality; org. mat. - organic matter content; pH - soil pH; P - phosphorus; K - potassium; Mg - magnesium; Ca - calcium; CaCO3 – carbonates. Absolute values ≥ 0.650 are marked in bold.

	Soil properties
	C
	N
	C:N
	org.mat
	pH
	CaCO3
	P
	K
	Mg

	Ca
	0.587
	0.452
	0.623
	0.520
	0.612
	0.649
	0.000
	0.280
	0.765

	Mg
	0.701
	0.698
	0.522
	0.734
	0.697
	0.721
	0.305
	0.329
	

	K
	0.328
	0.411
	0.307
	0.513
	-0.147
	-0.044
	0.124
	
	

	P
	0.418
	0.457
	0.299
	0.227
	-0.059
	-0.162
	
	
	

	CaCO3
	0.359
	0.102
	0.366
	0.364
	0.665
	
	
	
	

	pH
	0.362
	0.366
	0.514
	0.236
	
	
	
	
	

	org.mat
	0.678
	0.662
	0.403
	
	
	
	
	
	

	C:N
	0.671
	0.720
	
	
	
	
	
	
	

	N
	0.886
	 
	 
	 
	 
	 
	 
	 
	 



















Appendix 5. Boxplots illustrating the variability of morphological characters in species and populations from Carex flava group. 
Big boxes indicate 25-75% of the interquartile ranges of values, the ends of the whiskers indicate minimum and maximum values, small boxes – the medians, circles – outlier values, asterisk – extreme values. For trait codes see Table 1.
1-5 D, populations of C. demissa subsp. demissa; 1-5 F, populations of C. flava s.s.; 1-5 L, populations of C. lepidocarpa subsp. lepidocarpa; 1-5 V, populations of C. viridula var. viridula.

