Fig. S1 Cumulative number of nests found on consecutive search days, in the first (upper graph) and second (lower graph) breeding period. Lack of a bar indicates that no search was carried out on that day

Table S1 
Summary of AICc, AIC and BIC ranks of the ‘full’ Poisson GLM (P), negative-binomial GLM (NB), zero-inflated Poisson (ZIP) and zero-inflated negative binomial (ZINB)  models with the number of 9-day-old offspring assigned to the males in the study areas as the response variable.
	model
	model structure and explanatory variables
	AICc
	AIC
	BIC

	P
	A-song rate + song duty cycle + repertoire size + number of encounters + distance to nearest genotyped nest
	127.7
	125.1
	135.1

	NB
	A-song rate + song duty cycle + repertoire size + number of encounters + distance to nearest genotyped nest
	110.8
	107.2
	118.8

	ZIP
	count: A-song rate + song duty cycle + repertoire size + number of encounters + distance to nearest genotyped nest, zero: number of encounters + distance to nearest genotyped nest
	104.5
	98.3
	113.3

	ZINB
	count: A-song rate + song duty cycle + repertoire size + number of encounters + distance to nearest genotyped nest, zero: number of encounters + distance to nearest genotyped nest
	108.1
	100.3
	116.9





Table S2 
AICc-ranked candidate models examining the association between repertoire size, song duty cycle and A-song rate of male aquatic warblers with the number 9-day-old offspring in the study area, as assigned by paternity analysis. The total number of predictors in each model was restricted to two.
	Model
	Terms
	K
	AICc
	ΔAICc
	Evidence ratio
	Log-likelihood
	[bookmark: _heading=h.gjdgxs]ωAICc
	Cumulative AICc

	
	Count model
	Zero model
	
	
	
	
	
	
	

	1
	A-song rate 
	number of encounters
	4
	98.9
	0.0
	
	-44.9
	0.91
	0.91

	2
	1
	number of encounters
	3
	107.3
	8.4
	66.6
	-50.3
	0.01
	0.93

	3
	A-song rate + song duty cycle
	1
	4
	107.3
	8.4
	67.9
	-49.1
	0.01
	0.94

	4
	A-song rate + repertoire size
	1
	4
	108.0
	9.1
	96.6
	-49.4
	0.01
	0.95

	5
	distance to nearest genotyped nest
	number of encounters
	4
	108.3
	9.4
	111.1
	-49.6
	0.01
	0.96

	6
	A-song rate
	1
	3
	108.4
	9.5
	118.5
	-50.9
	0.01
	0.96

	7
	song duty cycle
	number of encounters
	4
	108.6
	9.7
	125.4
	-49.7
	0.01
	0.97

	8
	number of encounters
	number of encounters
	4
	108.8
	9.9
	141.8
	-49.8
	0.01
	0.98

	9
	1
	distance to nearest genotyped nest + number of encounters
	4
	109.1
	10.2
	160.5
	-49.9
	0.01
	0.98

	10
	A-song rate
	distance to nearest genotyped nest
	4
	109.4
	10.5
	191.2
	-50.1
	0.00
	0.99

	11
	repertoire size
	number of encounters
	4
	109.8
	10.9
	230.0
	-50.3
	0.00
	0.99

	12
	A-song rate + number of encounters
	1
	4
	110.1
	11.2
	272.7
	-50.5
	0.00
	1.00

	13
	A-song rate + distance to nearest genotyped nest
	1
	4
	110.9
	12.0
	411.5
	-50.9
	0.00
	1.00

	14
	song duty cycle + number of encounters
	1
	4
	114.0
	15.1
	1941.5
	-52.4
	0.00
	1.00

	15
	distance to nearest genotyped nest + number of encounters
	1
	4
	114.2
	15.3
	2086.1
	-52.5
	0.00
	1.00

	16
	distance to nearest genotyped nest
	1
	3
	116.7
	17.8
	7482.3
	-55.0
	0.00
	1.00

	17
	1
	1
	2
	116.9
	18.0
	8201.2
	-56.3
	0.00
	1.00

	18
	number of encounters
	1
	3
	117.2
	18.3
	9553.2
	-55.3
	0.00
	1.00

	19
	song duty cycle
	1
	3
	117.5
	18.6
	10988.7
	-55.4
	0.00
	1.00

	20
	1
	distance to nearest genotyped nest
	3
	117.6
	18.7
	11304.5
	-55.4
	0.00
	1.00

	21
	number of encounters
	distance to nearest genotyped nest
	4
	118.0
	19.1
	14385.1
	-54.4
	0.00
	1.00

	22
	song duty cycle
	distance to nearest genotyped nest
	4
	118.1
	19.2
	15025.9
	-54.5
	0.00
	1.00

	23
	distance to nearest genotyped nest + song duty cycle 
	1
	4
	118.6
	19.7
	19081.0
	-54.7
	0.00
	1.00

	24
	distance to nearest genotyped nest
	distance to nearest genotyped nest
	4
	118.6
	19.7
	19416.8
	-54.7
	0.00
	1.00

	25
	repertoire size + distance to nearest genotyped nest
	1
	4
	119.1
	20.2
	24561.0
	-55.0
	0.00
	1.00

	26
	repertoire size
	1
	3
	119.3
	20.4
	26467.6
	-56.3
	0.00
	1.00

	27
	repertoire size + number of encounters
	1
	4
	119.7
	20.8
	32241.3
	-55.2
	0.00
	1.00

	28
	number of encounters + song duty cycle
	1
	4
	120.0
	21.1
	37667.0
	-55.4
	0.00
	1.00

	29
	repertoire size
	distance to nearest genotyped nest
	4
	120.0
	21.1
	39103.2
	-55.4
	0.00
	1.00


K – number of estimable parameters, AICc – Akaike information criterion corrected for small sample size, ΔAICc – change in AICc relative to the model with the lowest AICc, ωAICc – AICc weight, 1 – model with the intercept only

Table S3 
AICc-ranked candidate models examining the association between repertoire size, song duty cycle and A-song rate of male aquatic warblers with their return rate, measured as the number of breeding seasons over a five-year-long period in which a male was detected in the study area. 
	model
	terms
	K
	AICc
	ΔAICc
	Evidence ratio
	Log-likelihood
	ωAICc
	Cumulative AICc

	1
	null
	1
	98.75
	0.00
	
	-48.32
	0.27
	0.27

	2
	A-song rate
	2
	99.43
	0.68
	1.41
	-47.55
	0.19
	0.47

	3
	repertoire size
	2
	100.03
	1.28
	1.89
	-47.85
	0.14
	0.61

	4
	A-song rate + repertoire size
	3
	100.38
	1.63
	2.25
	-46.85
	0.12
	0.73

	5
	song duty cycle
	2
	100.70
	1.95
	2.65
	-48.18
	0.10
	0.84

	6
	A-song rate + song duty cycle
	3
	101.52
	2.76
	3.98
	-47.41
	0.07
	0.91

	7
	repertoire size + song duty cycle
	3
	102.09
	3.34
	5.30
	-47.70
	0.05
	0.96

	8
	A-song rate + repertoire size + song duty cycle
	4
	102.46
	3.71
	6.39
	-46.64
	0.04
	1.00


K – number of estimable parameters, AICc – Akaike information criterion corrected for small sample size, ΔAICc – change in AICc relative to the model with the lowest AICc, ωAICc – AICc weight


Table S4 
AICc-ranked candidate models examining the association between the song features (repertoire size, song duty cycle and A-song rate) of male aquatic warblers with change in tarsus length of chicks fathered in the study area (as determined with paternity assignment) between day 2 and day 9 post-hatch. The number of fixed terms in a model were restricted to two. Each model contained female and male IDs as random terms
	model
	terms
	K
	AICc
	ΔAICc
	Evidence ratio
	Log-likelihood
	ωAICc
	Cumulative AICc

	1
	A-song rate + song duty cycle
	6
	48.2
	0.00
	
	-16.9
	0.18
	0.18

	2
	brood size
	5
	48.5
	0.34
	1.2
	-18.5
	0.16
	0.34

	3
	null
	4
	49.1
	0.87
	1.5
	-20.0
	0.12
	0.46

	4
	A-song rate + brood size
	6
	49.4
	1.17
	1.8
	-17.5
	0.10
	0.56

	5
	A-song rate
	5
	49.4
	1.25
	1.9
	-18.9
	0.10
	0.66

	6
	repertoire size + brood size  
	6
	49.5
	1.33
	1.9
	-17.6
	0.09
	0.75

	7
	repertoire size
	5
	49.9
	1.76
	2.4
	-19.2
	0.08
	0.83

	8
	song duty cycle
	5
	50.5
	2.34
	3.2
	-19.5
	0.06
	0.89

	9
	song duty cycle + brood size
	6
	50.6
	2.45
	3.4
	-18.2
	0.05
	0.94

	10
	A-song rate + repertoire size
	6
	51.8
	3.62
	6.1
	-18.7
	0.03
	0.97

	11
	song duty cycle + repertoire size
	6
	52.0
	3.78
	6.6
	-18.8
	0.03
	1.00


K – number of estimable parameters, AICc – Akaike information criterion corrected for small sample size, ΔAICc – change in AICc relative to the model with the lowest AICc, ωAICc – AICc weight


Table S5 
AICc-ranked candidate models examining the association between the song features (repertoire size, song duty cycle and A-song rate) of male aquatic warblers with change in scaled body mass index of chicks fathered in the study area (as determined with paternity assignment) between day 2 and day 9 post-hatch. The number of fixed terms in a model were restricted to two. Each model contained female and male IDs as random terms
	model
	terms
	K
	AICc
	ΔAICc
	Evidence ratio
	Log-likelihood
	ωAICc
	Cumulative AICc

	1
	A-song rate + song duty cycle
	6
	39.3
	0.00
	
	-12.48
	0.28
	0.28

	2
	null
	4
	40.0
	0.70
	1.4
	-15.47
	0.20
	0.48

	3
	A-song rate 
	5
	40.9
	1.58
	2.2
	-14.62
	0.13
	0.61

	4
	repertoire size
	5
	41.4
	2.08
	2.8
	-14.87
	0.10
	0.71

	5
	song duty cycle
	5
	42.2
	2.87
	4.2
	-15.26
	0.07
	0.77

	6
	brood size
	5
	42.2
	2.94
	4.3
	-15.30
	0.06
	0.84

	7
	A-song rate + repertoire size
	6
	43.0
	3.71
	6.4
	-14.33
	0.04
	0.88

	8
	repertoire size + song duty cycle
	6
	43.3
	4.00
	7.4
	-14.48
	0.04
	0.92

	9
	A-song rate + brood size
	6
	43.5
	4.23
	8.3
	-14.59
	0.03
	0.96

	10
	repertoire size + brood size
	6
	44.1
	4.79
	11.0
	-14.87
	0.03
	0.98

	11
	song duty cycle + brood size
	6
	44.7
	5.44
	15.2
	-15.20
	0.02
	1.00


K – number of estimable parameters, AICc – Akaike information criterion corrected for small sample size, ΔAICc – change in AICc relative to the model with the lowest AICc, ωAICc – AICc weight


Table S6 
AICc-ranked candidate models examining the association between the a) repertoire size, b) song duty cycle and c) A-song rate with the scaled mass index, wing length, inbreeding coefficient and blood parasite infection status of male aquatic warblers. The number of predictors in a model was limited to two
a)
	model
	terms
	K
	AICc
	ΔAICc
	Evidence ratio
	Log-likelihood
	ωAICc
	Cumulative AICc

	1
	scaled body mass index 
	3
	40.05
	0.00
	
	-16.50
	0.32
	0.32

	2
	Trypanosoma infection + scaled body mass index
	4
	42.10
	2.06
	2.80
	-16.14
	0.12
	0.44

	3
	inbreeding coef. + scaled mass index
	4
	42.12
	2.08
	2.82
	-16.15
	0.11
	0.55

	4
	null
	2
	42.67
	2.63
	3.72
	-19.09
	0.09
	0.64

	5
	wing length + scaled body mass index
	4
	42.75
	2.71
	3.87
	-16.47
	0.08
	0.72

	6
	Plasmodium infection + scaled body mass index 
	4
	42.76
	2.71
	3.88
	-16.47
	0.08
	0.80

	7
	Plasmodium infection
	3
	44.26
	4.22
	8.23
	-18.61
	0.04
	0.84

	8
	inbreeding coef.
	3
	44.48
	4.43
	9.17
	-18.72
	0.04
	0.88

	9
	Trypanosoma infection
	3
	44.77
	4.73
	10.63
	-18.86
	0.03
	0.91

	10
	wing length 
	3
	45.17
	5.12
	12.95
	-19.06
	0.02
	0.93

	11
	Plasmodium infection + inbreeding coef.
	4
	46.21
	6.16
	21.75
	-18.19
	0.01
	0.95

	12
	Plasmodium infection + Trypanosoma infection
	4
	46.48
	6.44
	24.98
	-18.33
	0.01
	0.96

	13
	Trypanosoma infection + inbreeding coef.
	4
	46.59
	6.55
	26.43
	-18.39
	0.01
	0.97

	14
	Plasmodium infection + wing length
	4
	47.03
	6.99
	32.89
	-18.61
	0.01
	0.98

	15
	inbreeding coef. + wing length
	4
	47.25
	7.20
	36.65
	-18.72
	0.01
	0.99

	16
	Trypanosoma infection + wing length
	4
	47.48
	7.44
	41.21
	-18.83
	0.01
	1.00


K – number of estimable parameters, AICc – Akaike information criterion corrected for small sample size, ΔAICc – change in AICc relative to the model with the lowest AICc, ωAICc – AICc weight


b)
	model
	terms
	K
	AICc
	ΔAICc
	Evidence ratio
	Log-likelihood
	ωAICc
	Cumulative AICc

	1
	null
	2
	42.67
	0.00
	1.00
	-19.09
	0.24
	0.24

	2
	scaled mass index 
	3
	43.86
	1.19
	1.81
	-18.41
	0.13
	0.38

	3
	Trypanosoma infection
	3
	44.11
	1.44
	2.05
	-18.54
	0.12
	0.49

	4
	inbreeding coef.
	3
	45.20
	2.53
	3.54
	-19.08
	0.07
	0.56

	5
	Plasmodium infection
	3
	45.22
	2.54
	3.57
	-19.09
	0.07
	0.63

	6
	wing length
	3
	45.22
	2.54
	3.57
	-19.09
	0.07
	0.70

	7
	Trypanosoma infection + scaled mass index
	4
	45.59
	2.92
	4.30
	-17.89
	0.06
	0.76

	8
	Plasmodium infection + scaled mass index 
	4
	46.41
	3.74
	6.49
	-18.30
	0.04
	0.79

	9
	inbreeding coef. + scaled mass index 
	4
	46.63
	3.96
	7.23
	-18.41
	0.03
	0.83

	10
	wing length + scaled mass index
	4
	46.64
	3.96
	7.25
	-18.41
	0.03
	0.86

	11
	Plasmodium infection + Trypanosoma infection
	4
	46.88
	4.20
	8.18
	-18.53
	0.03
	0.89

	12
	Trypanosoma infection + wing length
	4
	46.88
	4.21
	8.20
	-18.53
	0.03
	0.92

	13
	Trypanosoma infection + inbreeding coef.
	4
	46.89
	4.21
	8.22
	-18.53
	0.03
	0.95

	14
	wing length + inbreeding coef.
	4
	47.97
	5.30
	14.16
	-19.08
	0.02
	0.97

	15
	Plasmodium infection + inbreeding coef.
	4
	47.98
	5.30
	14.17
	-19.08
	0.02
	0.98

	16
	Plasmodium infection + wing length
	4
	47.99
	5.32
	14.27
	-19.09
	0.02
	1.00


K – number of estimable parameters, AICc – Akaike information criterion corrected for small sample size, ΔAICc – change in AICc relative to the model with the lowest AICc, ωAICc – AICc weight


c)
	model
	terms
	K
	AICc
	ΔAICc
	Evidence ratio
	Log-likelihood
	ωAICc
	Cumulative AICc

	1
	Plasmodium infection + scaled mass index
	4
	37.67
	0.00
	1.00
	-13.93
	0.43
	0.43

	2
	Plasmodium infection
	3
	38.74
	1.07
	1.71
	-15.85
	0.25
	0.69

	3
	Plasmodium infection + Trypanosoma infection
	4
	41.01
	3.34
	5.30
	-15.59
	0.08
	0.77

	4
	Plasmodium infection + wing length
	4
	41.40
	3.73
	6.45
	-15.79
	0.07
	0.83

	5
	Plasmodium infection + inbreeding coef.
	4
	41.42
	3.76
	6.54
	-15.80
	0.07
	0.90

	6
	null
	2
	42.67
	5.01
	12.22
	-19.09
	0.04
	0.94

	7
	scaled mass index
	3
	44.66
	6.99
	32.95
	-18.81
	0.01
	0.95

	8
	Trypanosoma infection
	3
	44.99
	7.32
	38.92
	-18.97
	0.01
	0.96

	9
	inbreeding coef.
	3
	45.09
	7.42
	40.96
	-19.02
	0.01
	0.97

	10
	wing length
	3
	45.21
	7.54
	43.38
	-19.08
	0.01
	0.98

	11
	Trypanosoma infection + scaled mass index 
	4
	47.23
	9.57
	119.45
	-18.71
	0.00
	0.98

	12
	inbreeding coef. + scaled mass index
	4
	47.33
	9.66
	125.31
	-18.76
	0.00
	0.99

	13
	wing length + scaled mass index
	4
	47.43
	9.76
	131.42
	-18.80
	0.00
	0.99

	14
	Trypanosoma infection + inbreeding coef.
	4
	47.68
	10.01
	149.50
	-18.93
	0.00
	0.99

	15
	Trypanosoma infection + wing length
	4
	47.75
	10.08
	154.78
	-18.97
	0.00
	1.00

	16
	inbreeding coef. + wing length
	4
	47.84
	10.17
	161.72
	-19.01
	0.00
	1.00


K – number of estimable parameters, AICc – Akaike information criterion corrected for small sample size, ΔAICc – change in AICc relative to the model with the lowest AICc, ωAICc – AICc weight
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