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	Table S1 Results of model selection for the variation in laying dates. Best performing models (delta < 2) are shown. In black and bold significant estimates.  

	Model
	Intercept
	Female colour
	Male colour
	Polygyny
	February precipitation
	df
	logLik
	AIC
	delta
	weight

	3
	12.45
	
	+
	+
	
	7
	-330
	673.6
	0
	0.37

	11
	12.47
	
	+
	+
	-0.192
	8
	-329
	674.0
	0.34
	0.31

	4
	12.63
	+
	+
	+
	
	8
	-330
	675.2
	1.54
	0.17

	12
	12.66
	+
	+
	+
	-0.187
	9
	-329
	675.5
	1.90
	0.14
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	Table S2 Summary of model-averaged results from 25 replicated model selection analyses examining variation in laying dates. Reported are the mean and standard deviation of conditional model-averaged estimates across replicates, the number of replicates in which each variable was retained in the subset of best-performing models used for model averaging, and the variable’s relative importance based on AICc model weights, including their standard deviations across replicates. Variables are ordered by mean model weight. Variables supported in the original (non-randomized) model are highlighted with a grey background.

	Variable
	Estimate
	n
	Weight

	 
	mean
	SD
	 
	mean
	SD

	Intercept
	12.700
	0.133
	25
	 
	 

	Polygyny
	0.243
	0.130
	25
	1.00
	0.000

	Male colour
	
	
	25
	1.00
	0.000

	   Male colour (light brown)
	-0.927
	0.091
	
	
	

	   Male colour (grey)
	-1.330
	0.117
	25
	
	

	Female colour
	
	
	
	0.67
	0.283

	   Female colour (light brown)
	-0.396
	0.099
	25
	
	

	February precipitation
	-0.190
	0.047
	25
	0.66
	0.226

	March precipitation
	-0.144
	0.058
	25
	0.42
	0.237

	March minimum temperature
	0.112
	0.040
	25
	0.39
	0.243

	February solar radiation
	0.106
	0.052
	25
	0.31
	0.199

	Land transformation × February solar radiation
	-0.159
	0.012
	5
	0.31
	0.083

	Land use transformation
	-0.016
	0.047
	8
	0.27
	0.254

	Land transformation × March minimum temperature
	0.166
	0.028
	25
	0.28
	0.248

	February minimum temperature
	0.069
	0.054
	25
	0.17
	0.154

	Land transformation × February precipitation
	0.093
	0.036
	2
	0.16
	0.230

	March solar radiation
	-0.029
	0.066
	25
	0.11
	0.061

	Land transformation × February minimum temperature
	-0.122
	0.051
	15
	0.08
	0.005

	Land transformation × March solar radiation
	-0.104
	0.018
	2
	0.05
	0.041

	Land transformation × March precipitation
	-0.032
	0.127
	2
	0.02
	0.004







	Table S3 Results of model selection for the variation in breeding success. Best performing models (delta < 2) are shown. In black and bold significant estimates.

	Model
	Int
	Female colour
	Male colour
	Land use 
	Laying date
	Laying date2
	Poliginy
	Feb tmin
	Feb prec
	Feb rad
	Mar tmin
	Mar prec
	Mar rad
	df
	logLik
	AIC
	delta
	weight

	1179
	-0.61
	
	+
	
	-0.323
	0.317
	+
	
	
	0.248
	0.278
	
	
	10
	-134
	288.7
	0.00
	0.13

	411
	-0.69
	
	+
	
	-0.304
	0.330
	+
	
	
	0.275
	
	
	-0.235
	10
	-135
	289.1
	0.44
	0.10

	1051
	-0.59
	
	+
	
	-0.299
	0.288
	+
	
	
	
	0.313
	
	
	9
	-136
	289.3
	0.59
	0.10

	155
	-0.81
	
	+
	
	-0.300
	0.333
	+
	
	
	0.285
	
	
	
	9
	-136
	289.6
	0.90
	0.08

	1180
	-0.87
	+
	+
	
	-0.309
	0.317
	+
	
	
	0.245
	0.294
	
	
	11
	-134
	289.9
	1.23
	0.07

	475
	-0.63
	
	+
	
	-0.324
	0.336
	+
	
	
	0.265
	
	-0.148
	-0.280
	11
	-134
	290.2
	1.51
	0.06

	1183
	-0.57
	
	+
	-0.099
	-0.331
	0.313
	+
	
	
	0.230
	0.327
	
	
	11
	-134
	290.4
	1.66
	0.06

	1435
	-0.61
	
	+
	
	-0.318
	0.320
	+
	
	
	0.254
	0.193
	
	-0.117
	11
	-134
	290.4
	1.66
	0.06

	283
	-0.68
	
	+
	
	-0.270
	0.299
	+
	
	
	
	
	
	-0.248
	9
	-136
	290.4
	1.69
	0.05

	1052
	-0.86
	+
	+
	
	-0.285
	0.288
	+
	
	
	
	0.327
	
	
	10
	-135
	290.5
	1.75
	0.05

	1055
	-0.53
	
	+
	-0.148
	-0.316
	0.288
	+
	
	
	
	0.382
	
	
	10
	-135
	290.5
	1.80
	0.05

	412
	-0.92
	+
	+
	
	-0.291
	0.330
	+
	
	
	0.273
	
	
	-0.240
	11
	-134
	290.5
	1.84
	0.05

	1211
	-0.61
	
	+
	
	-0.322
	0.316
	+
	
	0.019
	0.256
	0.286
	
	
	11
	-134
	290.7
	1.99
	0.05

	1691
	-0.61
	
	+
	
	-0.323
	0.317
	+
	-0.010
	
	0.244
	0.283
	
	
	11
	-134.3
	290.7
	2.00
	0.05

	1243
	-0.61
	 
	+
	 
	-0.324
	0.317
	+
	 
	 
	0.248
	0.276
	-0.009
	 
	11
	-134.3
	290.7
	2.00
	0.05







	Table S4 Summary of model-averaged results from 25 replicated model selection analyses examining variation in breeding success in relation to laying dates, and also accounting for climatic variables, land use transformation and male and female plumage colouration. Reported are the mean and standard deviation of conditional model-averaged estimates across replicates, the number of replicates in which each variable was retained in the subset of best-performing models used for model averaging, and the variable’s relative importance based on AICc model weights, including their standard deviations across replicates.  Variables are ordered by mean model weight. 

	Variable
	Estimate
	n
	Weight

	 
	mean
	SD
	
	mean
	SD

	Intercept
	-0.47
	0.13
	25
	
	

	Polygyny
	0.23
	0.06
	25
	1.00
	0.00

	Laying date
	-0.40
	0.10
	25
	0.93
	0.15

	Laying date2
	0.28
	0.08
	25
	0.90
	0.20

	Male colour
	
	
	25
	0.86
	0.18

	Male colour (light brown)
	0.12
	0.08
	
	
	

	Male colour (grey)
	0.82
	0.11
	
	
	

	March minimum temperature
	0.30
	0.02
	25
	0.65
	0.11

	February solar radiation
	0.23
	0.02
	25
	0.53
	0.11

	March solar radiation
	-0.22
	0.02
	25
	0.28
	0.07

	Female colour
	
	
	
	0.15
	0.05

	Female colour (light brown)
	0.43
	0.06
	25
	
	

	February precipitation
	-0.16
	0.05
	25
	0.15
	0.06

	Land use transformation
	-0.12
	0.03
	25
	0.10
	0.06

	March precipitation
	-0.12
	0.05
	25
	0.10
	0.04

	February minimum temperature
	0.01
	0.05
	25
	0.05
	0.02


























	Table S5 Results of model selection for the variation in the number of fledglings. Best performing models (delta < 2) are shown. In black and bold significant estimates.

	Model
	Intercept
	Female colour
	Land use
	Laying date
	Poliginy
	Feb tmin
	Feb prec
	Feb rad
	Mar tmin
	Mar prec
	Mar rad
	df
	logLik
	AIC
	delta
	weight

	65
	0.80
	
	
	
	+
	
	
	
	
	0.112
	
	5
	-182
	373.8
	0.00
	0.12

	9
	0.78
	
	
	-0.095
	+
	
	
	
	
	
	
	5
	-182
	373.9
	0.08
	0.12

	73
	0.78
	
	
	-0.078
	+
	
	
	
	
	0.094
	
	6
	-181
	374.0
	0.17
	0.11

	1
	0.80
	
	
	
	+
	
	
	
	
	
	
	4
	-183
	374.7
	0.84
	0.08

	69
	0.80
	
	0.031
	
	+
	
	
	
	
	0.120
	
	6
	-182
	375.6
	1.76
	0.05

	77
	0.78
	
	0.038
	-0.081
	+
	
	
	
	
	0.102
	
	7
	-181
	375.6
	1.82
	0.05

	577
	0.79
	
	
	
	+
	-0.026
	
	
	
	0.115
	
	6
	-182
	375.7
	1.83
	0.05

	41
	0.78
	
	
	-0.086
	+
	
	0.031
	
	
	
	
	6
	-182
	375.7
	1.85
	0.05

	1033
	0.78
	
	
	-0.090
	+
	
	
	
	-0.031
	
	
	6
	-182
	375.7
	1.85
	0.05

	66
	0.72
	+
	
	
	+
	
	
	
	
	0.116
	
	6
	-182
	375.7
	1.86
	0.05

	33
	0.80
	
	
	
	+
	
	0.059
	
	
	
	
	5
	-183
	375.7
	1.89
	0.05

	1089
	0.80
	
	
	
	+
	
	
	
	-0.020
	0.105
	
	6
	-182
	375.7
	1.91
	0.05

	321
	0.80
	
	
	
	+
	
	
	
	
	0.115
	0.015
	6
	-182
	375.8
	1.95
	0.05

	105
	0.78
	
	
	-0.085
	+
	
	-0.035
	
	
	0.117
	
	7
	-181
	375.8
	1.98
	0.05

	193
	0.80
	
	
	
	+
	
	
	-0.007
	
	0.111
	
	6
	-182
	375.8
	1.99
	0.05

	97
	0.80
	
	
	
	+
	
	-0.008
	
	
	0.118
	
	6
	-182
	375.8
	1.99
	0.05













	Table S6 Results of model selection for the effects of climatic cues on the relationship between breeding success and laying dates. Best performing models (delta < 2) are shown. In black and bold significant estimates. In black and italics p = 0.5.

	Model
	Intercept
	Female colour
	Male colour
	Laying date
	Laying date2
	Poliginy
	Feb prec
	Laying date: Feb prec
	Laying date2: Feb prec
	df
	logLik
	AIC
	delta
	Weight
	

	126
	-0.71
	+
	+
	-0.425
	0.264
	+
	-0.062
	-0.546
	-0.275
	10
	-133
	286.2
	0.00
	0.24
	

	125
	-0.06
	
	+
	-0.485
	0.261
	+
	-0.055
	-0.504
	-0.267
	9
	-135
	287.0
	0.87
	0.16
	

	62
	-0.71
	+
	+
	-0.389
	0.276
	+
	-0.280
	-0.514
	
	9
	-135
	287.2
	1.05
	0.14
	

	127
	-0.45
	
	
	-0.365
	0.258
	+
	-0.084
	-0.448
	-0.234
	11
	-133
	287.4
	1.20
	0.13
	

	128
	-0.83
	+
	
	-0.343
	0.257
	+
	-0.090
	-0.497
	-0.249
	12
	-132
	287.7
	1.52
	0.11
	

	63
	-0.53
	
	+
	-0.316
	0.264
	+
	-0.274
	-0.412
	
	10
	-134
	287.7
	1.54
	0.11
	

	61
	-0.07
	
	
	-0.442
	0.276
	+
	-0.272
	-0.474
	
	8
	-136
	288.1
	1.92
	0.09
	
















	Table S7 Summary of model-averaged results from 25 replicated model selection analyses examining how climatic cues influence the relationship between laying date and breeding success. Reported are the mean and standard deviation of conditional model-averaged estimates across replicates, the number of replicates in which each variable was retained in the subset of best-performing models used for model averaging, and the variable’s relative importance based on AICc model weights, including their standard deviations across replicates.

	Variable
	Estimate
	n
	Weight

	
	mean
	SD
	
	mean
	SD

	Intercept
	-0.432
	0.134
	25
	 
	 

	Polygyny
	0.388
	0.046
	25
	1.00
	0.00

	Laying date
	-0.452
	0.104
	25
	0.99
	0.07

	Laying date2 
	0.254
	0.076
	25
	0.79
	0.24

	Male colour
	
	
	
	0.51
	0.18

	Male colour (light brown)
	0.071
	0.093
	25
	
	

	Male colour (grey)
	0.670
	0.112
	25
	
	

	Female colour
	
	
	
	0.40
	0.08

	   Female colour (light brown)
	0.586
	0.061
	25
	
	

	February precipitation
	-0.262
	0.049
	25
	0.96
	0.06

	Laying date × February precipitation
	-0.394
	0.062
	25
	0.86
	0.17

	Laying date2 × February precipitation
	-0.130
	0.071
	25
	0.25
	0.19










Fig. S1 Land use composition of breeding locations. Proportion of different land-use categories in 3-km radius around each monitored breeding location (bars) and estimates of habitat transformation (dots).

[image: ]






Fig. S2 Boxplot showing interannual variation in laying dates based on both observed values (expressed in tens: ten-day periods counted from the January the first) and yearly-standardized estimates (mean-centered and scaled by one standard deviation).
[image: ]
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