Variance heterogeneity and genotype by environment interactions in native Black and White dual-purpose cattle (DSN) for different herd allocation schemes
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Supplementary Table S1 Number of cows within herds groups 1 or 2 for the different herds descriptors and genetic lines (Mixed: DSN + HF, DSN: German Black and White dual-purpose cattle, HF: Holstein Friesian).
	
	Mixed
	DSN
	HF

	Herd descriptor1
	Group 1
	Group 2
	Group 1
	Group 2
	Group 1
	Group 2

	H-SIZE
	6 392
	4 448
	2 941
	3 859
	3 451
	589

	H-CA
	5 314
	5 526
	4 012
	2 788
	1 302
	2 738

	H-MPL
	5 917
	4 923
	3 414
	3 386
	2  503
	1 537

	H-SCC
	5 415
	5 425
	4 717
	2 083
	698
	3 342

	H-DSN%
	5 430
	5 410
	1 581
	5 219
	3 849
	191

	H-NSS
	5 354
	5 486
	3 746
	3 054
	1 608
	2 432

	F-ALTITUDE
	5 949
	4 891
	2 680
	4 120
	3 269
	771

	F-LATITUDE
	5 007
	5 833
	4 091
	2  709
	916
	3 124


1Herd descriptors, explained in Table 2
Supplementary Table S2 Mean values and corresponding standard deviations for herd descriptors for clusters 1, 2 and 3 for the Mixed breed analyses (Mixed = combined analyses for German Black and White dual-purpose and Holstein Friesian cattle).
	Herd descriptor1
	Cluster 1

 (17 herds)
	Cluster 2

(28 herds)
	Cluster 3 

(1 herd)

	
	Mean
	SD
	Mean
	SD
	Mean
	SD

	H-SIZE 
	91.94
	78.79
	96.21
	78.08
	1,712
	-

	H-CA 
	39.27
	2.26
	43.03
	3.15
	37.55
	-

	H-MPL 
	24.88
	5.44
	25.11
	3.86
	30.00
	-

	H-SCC 
	282 996
	112 194
	270 869
	146 301
	175 140
	-

	H-DSN% 
	18.90
	14.45
	19.42
	18.30
	36.00
	-

	H-NSS 
	48.79
	30.48
	57.60
	33.81
	26.00
	-

	F-ALTITUDE 
	200.47
	175.12
	14.68
	25.68
	84.00
	-

	F-LATITUDE 
	51.12
	1.20
	53.28
	0.57
	51.67
	-


1Herd descriptor, as explained in Table 2

Supplementary Table S3 Variance components (σa2: additive-genetic variance, σpe2: permanent environmental variance, σe2: residual variance) for milk yield from the first test-day after calving within groups (Gr) of herd descriptors stratified by genetic lines (Mixed: DSN + HF, DSN: German Black and White dual-purpose cattle, HF: Holstein Friesian)
	
	
	Herd-descriptor1

	
	
	H-SIZE
	H-CA
	H-MPL
	H-SCC
	H-DSN%
	H-NSS
	F-ALTITUDE
	F-LATITUDE

	
	
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2

	Mixed
	σa2
	4.70
	6.61
	6.31
	4.61
	4.44
	7.48
	5.44
	5.19
	4.42
	6.36
	5.71
	5.21
	5.01
	6.01
	6.27
	5.16

	
	σpe2
	0.00
	4.39
	3.73
	0.00
	0.00
	3.25
	2.58
	0.34
	0.70
	1.96
	2.58
	0.11
	0.66
	2.60
	2.42
	0.37

	
	σe2
	23.21
	25.26
	26.24
	22.16
	21.14
	27.73
	24.52
	26.02
	25.82
	25.67
	27.16
	23.72
	25.08
	25.23
	26.62
	23.98

	DSN
	σa2
	4.57
	6.71
	6.78
	4.31
	4.71
	8.87
	5.96
	5.21
	3.86
	6.37
	6.33
	5.36
	5.10
	6.88
	7.25
	5.05

	
	σpe2
	0.00
	4.41
	4.14
	0.00
	0.00
	4.12
	2.84
	0.00
	0.00
	1.94
	3.92
	0.00
	0.00
	2.92
	2.65
	0.00

	
	σe2
	18.86
	23.65
	23.67
	18.69
	18.50
	23.33
	24.40
	19.86
	18.78
	25.80
	24.64
	18.88
	19.48
	24.96
	25.40
	18.81

	HF
	σa2
	4.57
	8.26
	7.57
	4.11
	4.05
	7.97
	6.37
	4.92
	4.62
	11.56
	4.91
	4.98
	4.55
	5.01
	5.59
	4.67

	
	σpe2
	0.12
	2.58
	0.82
	0.36
	0.01
	0.00
	0.15
	0.46
	0.65
	0.00
	1.22
	0.00
	1.22
	0.00
	0.00
	0.93

	
	σe2
	26.71
	34.95
	31.67
	25.70
	24.62
	33.18
	21.22
	29.47
	28.63
	20.71
	27.07
	29.16
	29.50
	22.28
	28.21
	28.26


1Herd descriptors, explained in Table 2

Supplementary Table S4 Variance components (σa2: additive-genetic variance, σpe2: permanent environmental variance, σe2: residual variance) for somatic cell score from the first test-day after calving within groups (Gr) of descriptive herd descriptors stratified by genetic lines (Mixed: DSN + HF, DSN: German Black and White dual-purpose cattle, HF: Holstein Friesian)
	
	
	Herd-descriptor1

	
	
	H-SIZE
	H-CA
	H-MPL
	H-SCC
	H-DSN%
	H-NSS
	F-ALTITUDE
	F-LATITUDE

	
	
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2

	Mixed
	σa2
	0.18
	0.35
	0.29
	0.19
	0.16
	0.29
	0.30
	0.18
	0.19
	0.34
	0.19
	0.27
	0.18
	0.29
	0.30
	0.16

	
	σpe2
	0.12
	0.21
	0.24
	0.09
	0.21
	0.17
	0.19
	0.14
	0.08
	0.21
	0.19
	0.15
	0.21
	0.10
	0.08
	0.24

	
	σe2
	2.91
	2.42
	2.47
	2.94
	2.84
	2.53
	2.35
	3.07
	2.92
	2.48
	2.59
	2.83
	2.77
	2.64
	2.71
	2.70

	DSN
	σa2
	0.24
	0.30
	0.28
	0.26
	0.18
	0.29
	0.29
	0.21
	0.21
	0.35
	0.25
	0.24
	0.17
	0.28
	0.29
	0.16

	
	σpe2
	0.15
	0.24
	0.27
	0.12
	0.28
	0.19
	0.22
	0.25
	0.11
	0.18
	0.18
	0.27
	0.35
	0.14
	0.12
	0.37

	
	σe2
	2.76
	2.37
	2.36
	2.81
	2.65
	2.45
	2.35
	2.98
	2.79
	2.49
	2.51
	2.62
	2.60
	2.54
	2.55
	2.59

	HF
	σa2
	0.14
	0.51
	0.49
	0.11
	0.10
	0.40
	0.35
	0.20
	0.21
	0.02
	0.10
	0.31
	0.24
	0.27
	0.30
	0.20

	
	σpe2
	0.09
	0.00
	0.00
	0.10
	0.16
	0.00
	0.00
	0.09
	0.04
	0.95
	0.18
	0.00
	0.06
	0.06
	0.00
	0.11

	
	σe2
	3.02
	2.62
	2.71
	3.06
	3.10
	2.65
	2.28
	3.10
	2.98
	2.35
	2.71
	3.10
	2.91
	2.09
	3.35
	2.81


1Herd descriptors, explained in Table 2
Supplementary Table S5 Variance components (σa2: additive-genetic variance, σpe2: permanent environmental variance, σe2: residual variance) for fat-to-protein ratio from the first test-day after calving within groups (Gr) of descriptive herd descriptors stratified by genetic lines (Mixed: DSN + HF, DSN: German Black and White dual-purpose cattle, HF: Holstein Friesian)
	
	
	Herd-descriptor1

	
	
	H-SIZE
	H-CA
	H-MPL
	H-SCC
	H-DSN%
	H-NSS
	F-ALTITUDE
	F-LATITUDE

	
	
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2
	Gr1
	Gr2

	Mixed
	σa2
	0.005
	0.007
	0.007
	0.005
	0.005
	0.007
	0.007
	0.005
	0.005
	0.006
	0.008
	0.005
	0.006
	0.006
	0.007
	0.006

	
	σpe2
	0.002
	0.001
	0.001
	0.002
	0.002
	0.000
	0.000
	0.004
	0.004
	0.000
	0.000
	0.002
	0.003
	0.000
	0.000
	0.002

	
	σe2
	0.043
	0.035
	0.037
	0.043
	0.041
	0.038
	0.036
	0.043
	0.038
	0.041
	0.039
	0.041
	0.040
	0.039
	0.039
	0.041

	DSN
	σa2
	0.006
	0.006
	0.006
	0.007
	0.007
	0.006
	0.007
	0.006
	0.007
	0.007
	0.006
	0.007
	0.006
	0.006
	0.006
	0.007

	
	σpe2
	0.000
	0.001
	0.001
	0.000
	0.000
	0.000
	0.000
	0.001
	0.001
	0.000
	0.000
	0.001
	0.002
	0.000
	0.000
	0.001

	
	σe2
	0.043
	0.034
	0.034
	0.043
	0.041
	0.035
	0.036
	0.046
	0.034
	0.040
	0.036
	0.042
	0.040
	0.038
	0.038
	0.040

	HF
	σa2
	0.004
	0.009
	0.011
	0.003
	0.003
	0.010
	0.006
	0.004
	0.005
	0.001
	0.010
	0.003
	0.005
	0.003
	0.002
	0.005

	
	σpe2
	0.005
	0.001
	0.000
	0.005
	0.003
	0.003
	0.000
	0.006
	0.004
	0.004
	0.002
	0.004
	0.004
	0.003
	0.006
	0.003

	
	σe2
	0.041
	0.036
	0.040
	0.041
	0.041
	0.040
	0.040
	0.040
	0.040
	0.052
	0.042
	0.039
	0.040
	0.044
	0.040
	0.041


1Herd descriptors, explained in Table 2
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Supplementary Figure S1 Average coefficient of relationship (in %) and inbreeding coefficient (in %) of Mixed (DSN, HF), German Black and White dual-purpose cattle (DSN) and Holstein Friesian (HF) between and within herd descriptor groups (as defined in Table 2).

