Metacommunities of water bugs are driven by environmental, spatial, and landscape factors in Cerrado freshwater habitats along a land-use gradient
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Table S1: Environmental variables recorded in the lotic and lentic environments of the Itapecuru and Parnaíba river basins in the Cerrado of eastern Maranhão. 
	Environment
	Variables*
	Mean
	Minimum
	Maximum
	Standard deviation

	
	Temperature (ºC) 
	28.1
	26.2
	34.8
	1.9

	
	pH
	7.6
	6.4
	9.2
	0.82

	
	Electrical condutivity (µS/cm)
	31.9
	17.5
	53.2
	12.1

	Lotic
	Turbity (NTU) 
	19.4
	10.4
	39.2
	9.2

	
	Dissolved Oxygen (mg/L) 
	7.4
	6.1
	8.7
	8.6

	
	Water velocity (m/s)
	0.4
	0.12
	0.74
	0.18

	
	Flow rate (m3/s)
	0.44
	0.02
	0.97
	0.28

	
	Temperature (ºC) 
	30.6
	28.1
	33.8
	1.9

	
	pH
	6.9
	5.6
	8.8
	0.84

	
	Electrical condutivity (µS/cm)
	51.3
	43.3
	65
	62

	Lentic
	Turbity (NTU) 
	28.7
	10.37
	78.7
	22.7

	
	Dissolved Oxygen (mg/L) 
	5.8
	5.1
	7.1
	5


* No water velocity and flow rate values ​​were recorded in lentic environments.
Table S2: Distribution of families, genera, and species of Nepomorpha and Gerromorpha recorded in the lotic and lentic environments of the Itapecuru and Parnaíba river basins in the Cerrado of eastern Maranhão. 
	Family/Species
	Lentic
	Lotic
	Abundance

	Belostomatidae
	
	
	

	Belostoma amazonum Estévez & Polhemus, 2001  
	7
	1
	8

	Belostoma costalimai De Carlo, 1938  
	
	2
	2

	Belostoma dilatatum (Dufour, 1863)  
	3
	1
	4

	Belostoma discretum Montandon, 1903  
	
	2
	2

	Belostoma elongatum Montandon, 1908  
	2
	2
	4

	Belostoma faveolatum (Mayr, 1863)  
	
	1
	1

	Belostoma harrisi Lauck, 1962  
	4
	1
	5

	Belostoma micantulum (Stål, 1860)  
	8
	7
	15

	Belostoma nessimiani Ribeiro and Alecrim, 2008  
	16
	12
	28

	Lethocerus annulipes (Herrich-Schäffer, 1845)  
	4
	
	4

	Gelastocoridae
	
	
	0

	Gelastocoris flavus (Guérin-Méneville, 1835)  
	10
	
	10

	Gerridae
	
	
	0

	Brachymetra albinervus (Amyot and Serville, 1843)
	
	77
	77

	Cylindrostethus palmaris Drake and Harris, (1934)  
	
	53
	53

	Halobatopsis platensis (Berg, 1879)  
	
	3
	3

	Limnogonus aduncus Drake and Harris, 1933  
	1
	2
	3

	Limnogonus recurvus Drake and Harris, 1930  
	3
	9
	12

	Microvelia pulchella Westwood, 1834  
	
	11
	11

	Neogerris lotus (White, 1879)  
	
	1
	1

	Neogerris lubricus (White, 1879)  
	1
	3
	4

	Tachygerris adamsoni (Drake, 1942)  
	1
	1
	2

	Hydrometridae
	
	
	0

	Hydrometra guianana Hungerford and Evans, 1934  
	
	1
	1

	Mesoveliidae
	
	
	0

	Mesovelia amoena Uhler, 1894  
	
	3
	3

	Mesovelia mulsanti White, 1879  
	1
	1
	2

	Micronectidae
	
	
	0

	Tenagobia schadei Lundblad, 1929  
	
	4
	4

	Tenagobia incerta Lundblad, 1929  
	50
	
	50

	Naucoridae
	
	
	0

	Australambrysus acutangulus (Montandon, 1897)  
	
	7
	7

	Australambrysus sp1.  
	
	1
	1

	Ctenipocoris sp1.  
	1
	
	1

	Ctenipocoris schadei De Carlo, 1940  
	3
	
	3

	Limnocoris burmeisteri De Carlo, 1967  
	
	13
	13

	Limnocoris minutus De Carlo, 1951  
	
	2
	2

	Limnocoris surinamensis Nieser, 1975  
	
	5
	5

	Maculambrysus obscuratus (Montandon, 1898)  
	
	4
	4

	Maculambrysus transversus Rodrigues, Canejo and Sites, 2024 
	 
	52
	52

	Pelocoris binotulatus nigriculus Berg, 1879  
	10
	1
	11

	Pelocoris bipunctulus (Herrich-Schäffer, 1853)  
	3
	2
	5

	Pelocoris subflavus Montandon, 1898  
	
	1
	1

	Pelocoris magister Montandon, 1898  
	1
	
	1

	Pelocoris politus Montandon, 1895  
	3
	
	3

	Placomerus obscuratus Sites and Camacho, 2014  
	
	6
	6

	Nepidae
	
	
	0

	Curicta johnpolhemi Keffer, 2000  
	
	7
	7

	Curicta granulosa De Carlo, 1951  
	6
	
	6

	Curicta montei De Carlo, 1960  
	4
	
	4

	Ranatra mixta Montandon, 1907  
	
	1
	1

	Ranatra rabida White, 1879  
	1
	1
	2

	Ranatra sarmientoi De Carlo, 1967  
	
	7
	7

	Ranatra costalimai De Carlo, 1954  
	1
	
	1

	Ranatra parvula Kuitert, 1949  
	2
	
	2

	Notonectidae
	
	
	0

	Buenoa konta Nieser and Pelli, 1994  
	40
	4
	44

	Buenoa salutis Kirkaldy, 1904   
	14
	
	14

	Buenoa tarsalis Truxal, 1953  
	30
	
	30

	Buenoa unguis Truxal, 1953  
	1
	
	1

	Martarega bentoi Truxal, 1949  
	
	143
	143

	Martarega brasiliensis Truxal, 1949  
	1
	5
	6

	Martarega membranacea White, 1879  
	9
	9
	18

	Ochteridae
	
	
	0

	Ochterus aeneifrons surinamensis Nieser, 1975  
	1
	8
	9

	Veliidae
	
	
	0

	Rhagovelia brunae Magalhães and Moreira, 2016  
	
	36
	36

	Rhagovelia hambletoni Drake and Harris (1933)  
	
	170
	170

	Rhagovelia robusta Gould, 1931  
	
	14
	14

	Rhagovelia tenuipes Champion, 1898  
	
	98
	98

	Stridulivelia astralis (Drake and Harris, 1938)  
	
	5
	5

	Stridulivelia ayacucho Polhemus and Spangler, 1995  
	
	2
	2

	Stridulivelia tersa (Drake and Harris, 1941)  
	
	8
	8

	Total
	242
	810
	1052



Table S3. Results of the partial redundancy analysis (pRDA) for Gerromorpha and Nepomorpha showing the values of the fractions [a], [b], [c] [d], [e], [f], [g], and [h] considering the different spatial structures connected linearly through the landscape or through the dendritic network of streams and lakes/ponds. Values in bold represent significant pure fractions (p < 0.05)
	 
	Lentic
	Lotic

	 
	Fraction
	R² adj
	F
	p
	Fração
	R² adj
	F
	p

	Gerromorpha 
	[a] Pure Environment
	0.2848
	5.290
	0.008
	[a] Pure Environment
	-0.0125
	0.809
	0.583

	
	[b] Pure Landscape
	0.0969
	2.460
	0.062
	[b] Pure Landscape
	0.1014
	2.555
	0.023

	
	[c] Pure Space
	0.2087
	4.140
	0.015
	[c] Pure Space
	0.1591
	1.592
	0.027

	
	[d] Shared Environment and Landscape
	0.1040
	-
	-
	[d] Shared Environment and Landscape
	-0.0048
	-
	-

	
	[e] Shared Landscape and Space
	0.0062
	-
	-
	[e] Shared Landscape and Space
	0.0241
	-
	-

	
	[f] Shared Environment and Space
	0.0000
	-
	-
	[f] Shared Environment and Space
	0.0181
	-
	-

	
	[g] Shared Environment, Landscape, and Space
	0.0451
	-
	-
	[g] Shared Environment, Landscape, and Space
	-0.0025
	-
	-

	
	[h] Residuals
	0.3320
	-
	-
	[h] Residuals
	0.7172
	-
	-

	Nepomorpha 
	[a] Pure Environment
	-0.0099
	0.900
	0.564
	[a] Pure Environment
	0.089
	2.339
	0.014

	
	[b] Pure Landscape
	0.0372
	1.207
	0.230
	[b] Pure Landscape
	0.022
	1.180
	0.253

	
	[c] Pure Space
	0.0027
	1.015
	0.491
	[c] Pure Space
	0.075
	1.433
	0.054

	
	[d] Shared Environment and Landscape
	-0.0072
	-
	-
	[d] Shared Environment and Landscape
	-0.0393
	-
	-

	
	[e] Shared Landscape and Space
	-0.0255
	-
	-
	[e] Shared Landscape and Space
	-0.0100
	-
	-

	
	[f] Shared Environment and Space
	-0.0003
	-
	-
	[f] Shared Environment and Space
	-0.0500
	-
	-

	
	[g] Shared Environment, Landscape, and Space
	0.0170
	-
	-
	[g] Shared Environment, Landscape, and Space
	0.0447
	-
	-

	
	[h] Residuals
	0.9860
	-
	-
	[h] Residuals
	0.8677
	-
	-




