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Table S1. Characterization of the 22 sampling sites of Cyperus papyrus in Southeast Africa, and the geographical coordinates in decimal degrees. N, number of individuals sampled. Root: exposed, roots are above the water level; submerged, roots are below water level.

	River Basin
	Population
	Site
	Country
	Population code
	N
	Root
	Latitude
	Longitude

	Maputo
	Futi river
	Matutuine
	Mozambique
	FUT
	57
	Exposed
	-26.540
	32.648

	Inkomati
	Inkomati river
	Xinavane
	Mozambique
	INK
	51
	Submerged
	-25.010
	32.723

	Okavango
	Okavango river
	Etsha
	Botswana
	OKA
	70
	Exposed
	-19.220
	22.292

	Zambezi
	Awsicana
	Murrumbula
	Mozambique
	AWS
	58
	Submerged
	-17.220
	34.923

	
	Gumbua lake
	Chikwawa
	Malawi
	GUM
	62
	Submerged
	-16.020
	34.803

	
	Kafui_A river
	Kafue river
	Zambia
	KAA
	50
	Submerged
	-15.750
	28.044

	
	Kafui_B river
	Chiundu
	Zambia
	KAB
	62
	Submerged
	-15.940
	28.899

	
	Katombola
	Katombola
	Zimbabwe
	KAT
	34
	Exposed
	-17.830
	25.312

	
	Malawi lake
	Mangoche
	Malawi
	MAL
	44
	Exposed
	-14.450
	35.188

	
	Zambezi river
	Marromeu
	Mozambique
	MAR
	60
	Exposed
	-18.270
	35.916

	
	Mopeia
	Mopeia
	Mozambique
	MOP
	44
	Exposed
	-18.000
	35.652

	
	São  Filipe river
	Muindi
	Mozambique
	MUI
	55
	Submerged
	-18.590
	36.353

	
	Nhamadiba swamp
	Zambezi
	Mozambique
	NHA
	45
	Exposed
	-18.550
	36.189

	
	Nhamiconda swamp
	Zambezi
	Mozambique
	NHI
	48
	Exposed
	-18.570
	36.243

	
	Salia
	Salia Island
	Mozambique
	SAL
	56
	Submerged
	-18.620
	36.116

	
	Shire river
	Murrumbula
	Mozambique
	SHI
	61
	Exposed
	-17.130
	35.296

	
	Sua-Teresa
	Nhacatiua
	Mozambique
	SUA
	59
	Submerged
	-18.560
	36.228

	Lugela
	Luabo swamp
	Luabo
	Mozambique
	LUA
	60
	Exposed
	-18.360
	36.175

	
	Licungo_A river
	Licuale
	Mozambique
	LIA
	59
	Submerged
	-17.630
	36.715

	
	Licungo_B river
	Maganja
	Mozambique
	LIB
	39
	Submerged
	-17.350
	37.178

	Messalo
	Messalo_A river
	Muedumbe
	Mozambique
	MEA
	51
	Submerged
	-11.780
	40.101

	
	Messalo_B river
	Madjedie
	Mozambique
	MEB
	48
	Exposed
	-11.850
	40.099



Table S2. Factorial analyses of bioclimatic variables based on 22 sites in Southeast AFRICA. BIO1 - Annual Mean Temperature; BIO2 - Mean Diurnal Range (Mean of monthly (max temp - min temp)); BIO3 - Isothermality (BIO2/BIO7); BIO4 - Temperature Seasonality (Standard Deviation); BIO5 - Max Temperature of Warmest Month; BIO6 - Min Temperature of Coldest Month; BIO7 - Temperature Annual Range (BIO5-BIO6); BIO8 - Mean Temperature of Wettest Quarter; BIO9 - Mean Temperature of Driest Quarter; BIO10 - Mean Temperature of Warmest Quarter; BIO11 - Mean Temperature of Coldest Quarter; BIO12 Annual Precipitation; BIO13 - Precipitation of Wettest Month; BIO14 - Precipitation of Driest Month; BIO15 - Precipitation Seasonality (Coefficient of Variation); BIO16 - Precipitation of Wettest Quarter; BIO17 - Precipitation of Driest Quarter; BIO18 - Precipitation of Warmest Quarter; BIO19 - Precipitation of Coldest Quarter. Inn bold, the selected variables.

	LOADINGS:
	MR1
	MR3
	MR2

	BIO1
	0.499
	0.116
	0.861

	BIO2
	-0.701
	-0.468
	0.105

	BIO3
	0.784
	-0.244
	

	BIO4
	-0.928
	-0.146
	

	BIO5
	-0.419
	-0.109
	0.858

	BIO6
	0.861
	0.274
	0.360

	BIO7
	-0.915
	-0.282
	

	BIO8
	0.198
	0.405
	0.841

	BIO9
	0.665
	0.360
	0.624

	BIO10
	
	
	0.922

	BIO11
	0.778
	0.155
	0.601

	BIO12
	0.670
	0.654
	0.125

	BIO13
	0.772
	0.204
	

	BIO14
	
	0.982
	

	BIO15
	
	-0.917
	

	BIO16
	0.796
	0.218
	

	BIO17
	0.171
	0.979
	0.125

	BIO18
	0.462
	0.736
	0.360

	BIO19
	0.261
	0.886
	0.190

	
	MR1
	MR3
	MR2

	SS LOADINGS
	7.061
	5.412 4
	0.156

	PROPORTION VAR
	0.372
	0.285 0
	0.219

	CUMULATIVE VAR
	0.372
	0.656 0
	0.875





Table S3. Number of migrants per generation (Nem) between Cyperus papyrus groups in Southeast Africa, based on coalescent model performed with Migrate-N.  Migration direction is from populations in columns to populations in lines. In bold, Nem > 1.0. 

	Population
	Inkomat
	Lower Zambezi Shire
	Lower Zambezi delta
	Lower Zambezi Gumbua
	Middle Zambezi
	Lugela
	Messalo
	Okavango

	Inkomat
	-
	1.263
	2.909
	2.015
	3.694
	0.798
	2.086
	0.317

	Lower Zambezi Shire
	0.399
	--
	1.934
	3.171
	1.988
	0.839
	1.313
	1.326

	Lower Zambezi delta
	0.165
	1.213
	--
	2.460
	3.489
	0.109
	2.171
	0.522

	Lower Zambezi Gumbua
	0.814
	0.842
	1.422
	--
	1.133
	0.574
	1.731
	0.729

	Middle Zambezi
	0.517
	1.465
	2.988
	2.787
	--
	0.402
	1.362
	0.369

	Lugela
	0.791
	1.481
	1.379
	4.223
	1.189
	--
	1.731
	0.414

	Messalo
	1.073
	1.698
	0.981
	2.064
	2.677
	0.670
	--
	0.105

	Okavango
	0.676
	1.737
	1.940
	2.588
	5.938
	0.626
	1.738
	--








Table S4. Pairwise FST (below diagonal) between 22 populations of Cyperus papyrus in Southeast Africa and the geographical distance between populations (above diagonal). All pairwise FST are significant (p < 0.05).

	Sites
	Fut
	Ink
	Gum
	Aws
	Shi
	Mal
	Kaa
	Kab
	Kat
	Lua
	Mar
	Mop
	Mui
	Sal
	Sua
	Nha
	Nhi
	Lia
	Lib
	Mea
	Meb
	Oka

	Fut
	0
	169.7
	1191.5
	1063.6
	1082.3
	1371.1
	1291.5
	1241.4
	1228.2
	980.1
	979.6
	999.2
	962.9
	950.0
	960.6
	960.7
	960.8
	1075.8
	1123.8
	1818.4
	1811.1
	1337.6

	Ink
	0.080
	0
	1024.0
	897.4
	917.4
	1203.8
	1140.1
	1085.3
	1107.8
	822.5
	820.0
	837.5
	807.3
	792.8
	804.1
	804.3
	803.9
	919.6
	969.8
	1665.1
	1658.0
	1253.6

	Gum
	0.250
	0.317
	0
	133.6
	133.9
	179.8
	724.2
	631.8
	1030.5
	298.0
	276.9
	238.1
	330.0
	321.6
	320.9
	322.2
	317.3
	271.6
	293.5
	741.8
	736.5
	1373.8

	Aws
	0.302
	0.416
	0.208
	0
	40.8
	309.3
	752.1
	658.1
	1022.4
	183.6
	157.6
	116.6
	215.2
	201.3
	203.9
	205.5
	199.7
	195.9
	240.2
	822.8
	816.7
	1353.8

	Shi
	0.204
	0.384
	0.184
	0.088
	0
	298.4
	789.1
	695.2
	1062.8
	165.5
	143.2
	104.2
	197.6
	187.9
	187.8
	189.2
	184.1
	161.0
	201.7
	788.7
	782.6
	1394.5

	Mal
	0.278
	0.380
	0.189
	0.060
	0.172
	0
	781.4
	695.7
	1120.9
	447.4
	432.3
	398.3
	477.4
	475.1
	471.1
	472.1
	468.4
	390.3
	387.1
	609.8
	605.6
	1472.3

	Kaa
	0.225
	0.342
	0.049
	0.204
	0.100
	0.228
	0
	94.0
	371.9
	912.4
	883.4
	848.0
	938.3
	915.8
	924.7
	926.5
	920.2
	947.9
	990.7
	1376.1
	1373.2
	722.1

	Kab
	0.294
	0.336
	0.027
	0.319
	0.269
	0.278
	0.068
	0
	436.2
	819.1
	790.1
	754.5
	845.3
	823.0
	831.8
	833.5
	827.3
	853.9
	896.7
	1295.8
	1292.6
	790.1

	Kat
	0.304
	0.383
	0.021
	0.250
	0.237
	0.231
	0.088
	0.069
	0
	1150.8
	1123.3
	1095.3
	1170.4
	1145.6
	1157.0
	1158.7
	1152.8
	1209.1
	1260.1
	1727.2
	1723.6
	354.1

	Lua
	0.256
	0.348
	0.060
	0.222
	0.149
	0.203
	0.022
	0.099
	0.071
	0
	29.0
	68.0
	32.1
	30.5
	23.7
	24.7
	21.3
	98.6
	154.1
	844.5
	837.5
	1465.9

	Mar
	0.252
	0.373
	0.120
	0.097
	0.051
	0.135
	0.078
	0.173
	0.171
	0.127
	0
	41.0
	58.3
	44.7
	46.3
	47.9
	42.1
	110.3
	168.2
	850.6
	843.8
	1439.8

	Mop
	0.423
	0.473
	0.106
	0.460
	0.436
	0.442
	0.182
	0.126
	0.096
	0.183
	0.336
	0
	99.0
	85.0
	87.3
	88.9
	83.2
	119.8
	177.1
	841.3
	834.6
	1415.7

	Mui
	0.477
	0.679
	0.205
	0.155
	0.147
	0.256
	0.175
	0.327
	0.278
	0.227
	0.111
	0.455
	0
	25.3
	13.6
	11.8
	18.1
	113.1
	163.0
	857.9
	850.8
	1482.1

	Sal
	0.338
	0.507
	0.183
	0.127
	0.076
	0.183
	0.127
	0.245
	0.238
	0.189
	0.016
	0.409
	0.149
	0
	13.6
	14.8
	11.5
	127.1
	180.7
	873.5
	866.4
	1456.9

	Sua
	0.340
	0.599
	0.291
	0.139
	0.083
	0.243
	0.211
	0.418
	0.372
	0.267
	0.098
	0.568
	0.156
	0.130
	0
	1.8
	4.5
	115.5
	168.1
	861.7
	854.7
	1469.2

	Nha
	0.388
	0.514
	0.217
	0.120
	0.154
	0.168
	0.157
	0.309
	0.289
	0.189
	0.101
	0.450
	0.157
	0.135
	0.182
	0
	6.3
	115.4
	167.6
	861.4
	854.4
	1470.8

	Nhi
	0.298
	0.433
	0.219
	0.037
	0.072
	0.124
	0.193
	0.311
	0.263
	0.226
	0.093
	0.479
	0.174
	0.150
	0.144
	0.191
	0
	115.8
	169.2
	862.2
	855.1
	1465.3

	Lia
	0.318
	0.378
	0.088
	0.284
	0.227
	0.346
	0.065
	0.108
	0.139
	0.154
	0.171
	0.182
	0.275
	0.226
	0.334
	0.242
	0.283
	0
	58.3
	746.3
	739.3
	1533.0

	Lib
	0.223
	0.267
	0.060
	0.304
	0.236
	0.246
	0.069
	0.022
	0.116
	0.120
	0.162
	0.180
	0.350
	0.227
	0.394
	0.288
	0.294
	0.110
	0
	695.4
	688.2
	1586.6

	Mea
	0.095
	0.166
	0.162
	0.110
	0.048
	0.137
	0.115
	0.209
	0.218
	0.153
	0.076
	0.375
	0.240
	0.115
	0.177
	0.168
	0.129
	0.214
	0.174
	0
	7.88
	2079.9

	Meb
	0.354
	0.516
	0.086
	0.155
	0.101
	0.189
	0.060
	0.148
	0.116
	0.089
	0.046
	0.332
	0.102
	0.105
	0.161
	0.166
	0.138
	0.168
	0.166
	0.163
	0
	2076.3

	Oka
	0.414
	0.431
	0.333
	0.663
	0.623
	0.610
	0.397
	0.296
	0.371
	0.440
	0.547
	0.220
	0.771
	0.598
	0.824
	0.696
	0.685
	0.334
	0.251
	0.491
	0.653
	0











Table S5. Isolation--by-distance and isolation-by-environment analysis for 22 populations of Cyperus papyrus in Southeast Africa, based on Multiple Matrix Regression with Randomization method (MMRR). In bold, significant variables (p > 0.05).
	
	Coefficient
	p
	r2

	Interception
	0.129
	0.994
	0.129

	Geographical distance
	0.428
	0.003
	0.192

	BIO4
	0.072
	0.764
	0.129

	BIO10
	-1.731
	0.239
	0.192

	BIO14
	-0.187
	0.036
	0.192

	Slope
	0.003
	0.407
	0.129









