Appendix
This appendix presents the full data tables underlying the summarized results and figures reported in the Results and discussion section.
Table A1 Body morphometric traits of Etawah Crossbred, Saanen Crossbred, and Saanen goats
	Trait (cm)
	Etawah Crossbred
	Saanen Crossbred
	Saanen
	P value breed

	Body length (BL)
	70.45 ± 5.43a
	66.37 ± 5.68b
	63.90 ± 8.53c
	<0.01

	Withers height (WH)
	74.99 ± 4.02a
	70.97 ± 4.41b
	70.59 ± 5.98b
	<0.01

	Rump height (RH)
	79.14 ± 4.11a
	73.95 ± 4.16b
	74.17 ± 6.10b
	<0.01

	Chest width (CW)
	15.47 ± 3.78b
	19.71 ± 4.15a
	19.52 ± 4.82a
	<0.01

	Chest depth (CD)
	26.86 ± 3.15b
	28.95 ± 3.68a
	29.25 ± 4.55a
	<0.01

	Chest girth (CG)
	80.29 ± 5.62b
	85.61 ± 7.67a
	85.54 ± 6.38a
	<0.01

	Rump depth (RD)
	31.01 ± 4.30b
	31.90 ± 3.75ab
	32.83 ± 5.04a
	0.14

	Head length (HL)
	23.48 ± 2.16a
	20.67 ± 2.53b
	20.24 ± 2.72b
	<0.01

	Head width (HW)
	13.65 ± 1.32a
	11.77 ± 1.69b
	11.75 ± 2.24b
	<0.01

	Head height (HH)
	13.03 ± 1.72a
	11.83 ± 1.77b
	11.83 ± 1.64b
	<0.01

	Ear length (EL)
	31.26 ± 3.29a
	16.95 ± 3.72b
	13.68 ± 1.82c
	<0.01

	Ear width (EW)
	11.30 ± 1.12a
	7.38 ± 1.46b
	6.32 ± 1.04c
	<0.01

	Cannon circumference (CC)
	11.45 ± 1.30a
	9.80 ± 1.25c
	10.36 ± 2.15b
	<0.01


Table A2 Eigenvalues, variance explained, loadings, and sampling-adequacy statistics of the principal component analysis of body morphometric traits
	Trait
	PC1
	PC2
	PC3

	Body length (BL)
	0.78
	0.19
	0.07

	Withers height (WH)
	0.78
	0.17
	-0.38

	Rump height (RH)
	0.78
	0.09
	-0.50

	Chest width (CW)
	0.21
	0.72
	0.22

	Chest depth (CD)
	0.43
	0.76
	0.02

	Chest girth (CG)
	0.35
	0.70
	0.22

	Rump depth (RD)
	0.42
	0.62
	-0.13

	Head length (HL)
	0.62
	-0.33
	0.26

	Head width (HW)
	0.66
	-0.25
	0.37

	Head height (HH)
	0.42
	-0.22
	0.64

	Ear length (EL)
	0.62
	-0.65
	-0.20

	Ear width (EW)
	0.61
	-0.64
	-0.08

	Cannon circumference (CC)
	0.53
	-0.15
	0.08

	Eigenvalue
	4.37
	3.12
	1.19

	Variance explained (%)
	33.63
	23.97
	9.19

	Cumulative variance (%)
	33.63
	57.60
	66.79

	KMO = 0.57; Bartlett's test P < 0.05


PC = Principal Component; KMO = Kaiser-Meyer-Olkin
Table A3 Udder and teat morphometric traits of Etawah Crossbred, Saanen Crossbred, and Saanen goats, before and after milking
	Trait (cm)
	Side
	Time
	Etawah Crossbred
	Saanen Crossbred
	Saanen
	P breed

	Udder depth
	–
	Before
	18.40 ± 5.54ᵃ
	17.80 ± 4.37ᵃ
	18.86 ± 2.82ᵃ
	0.32

	
	
	After
	14.53 ± 3.87ᵇ
	15.74 ± 3.86ᵃᵇ
	16.36 ± 2.90ᵃ
	<0.01

	Udder width
	–
	Before
	16.16 ± 5.00ᵃ
	12.70 ± 3.19ᵇ
	13.01 ± 2.50ᵇ
	<0.01

	
	
	After
	12.52 ± 3.77ᵃ
	10.25 ± 2.25ᵇ
	9.73 ± 2.04ᵇ
	<0.01

	Udder circumference
	–
	Before
	30.95 ± 7.37ᵇ
	43.33 ± 13.91ᵃ
	44.67 ± 6.75ᵃ
	<0.01

	
	
	After
	25.29 ± 6.55ᶜ
	33.23 ± 10.46ᵇ
	35.98 ± 5.87ᵃ
	<0.01

	Teat length
	Right
	Before
	11.68 ± 3.20ᵃ
	5.77 ± 2.03ᶜ
	8.31 ± 2.38ᵇ
	<0.01

	
	Right
	After
	9.18 ± 2.70ᵃ
	5.13 ± 1.84ᶜ
	6.34 ± 1.95ᵇ
	<0.01

	
	Left
	Before
	11.49 ± 2.76ᵃ
	5.93 ± 2.11ᶜ
	8.07 ± 2.39ᵇ
	<0.01

	
	Left
	After
	8.78 ± 2.36ᵃ
	5.18 ± 1.89ᶜ
	6.22 ± 1.92ᵇ
	<0.01

	Teat width
	Right
	Before
	5.00 ± 1.33ᵃ
	3.66 ± 1.58ᵇ
	3.86 ± 1.20ᵇ
	<0.01

	
	Right
	After
	3.32 ± 0.94ᵃ
	3.09 ± 1.39ᵃᵇ
	2.75 ± 0.75ᵇ
	<0.01

	
	Left
	Before
	5.01 ± 1.57ᵃ
	3.66 ± 1.84ᵇ
	3.72 ± 1.23ᵇ
	<0.01

	
	Left
	After
	3.38 ± 1.01ᵃ
	3.10 ± 1.63ᵃᵇ
	2.72 ± 0.79ᵇ
	<0.01

	Teat circumference
	Right
	Before
	12.28 ± 4.67ᵃ
	8.48 ± 3.43ᶜ
	10.78 ± 3.70ᵇ
	<0.01

	
	Right
	After
	7.07 ± 1.94ᵇ
	7.24 ± 2.22ᵃᵇ
	8.06 ± 2.50ᵃ
	0.01

	
	Left
	Before
	11.82 ± 4.30ᵃ
	8.36 ± 4.14ᵇ
	10.79 ± 3.78ᵃ
	<0.01

	
	Left
	After
	7.23 ± 1.90ᵃ
	7.04 ± 3.22ᵃ
	7.94 ± 2.08ᵃ
	0.03

	Teat-floor distance
	Right
	Before
	28.85 ± 6.19ᵃ
	25.85 ± 4.56ᵇ
	24.27 ± 4.46ᵇ
	<0.01

	
	Right
	After
	32.62 ± 5.75ᵃ
	29.20 ± 4.01ᵇ
	26.71 ± 4.35ᶜ
	<0.01

	
	Left
	Before
	29.79 ± 5.71ᵃ
	25.13 ± 5.35ᵇ
	24.23 ± 4.11ᵇ
	<0.01

	
	Left
	After
	33.07 ± 5.36ᵃ
	28.19 ± 5.24ᵇ
	26.46 ± 4.05ᶜ
	<0.01



Table A4 Eigenvalues, variance explained, loadings, and sampling-adequacy statistics of the principal component analysis of udder and teat morphometric traits
	Trait
	Side
	Time
	PC1
	PC2
	PC3
	PC4
	PC5

	Udder depth
	–
	Before
	0.40
	-0.34
	0.66
	0.01
	0.01

	
	
	After
	0.37
	-0.50
	0.54
	-0.03
	-0.04

	Udder width
	–
	Before
	0.38
	0.12
	0.76
	-0.16
	0.01

	
	
	After
	0.36
	0.11
	0.69
	-0.17
	-0.21

	Udder circumference
	–
	Before
	0.15
	-0.71
	0.30
	0.29
	0.27

	
	
	After
	0.15
	-0.72
	0.30
	0.28
	0.18

	Teat length
	Right
	Before
	0.78
	0.33
	0.03
	-0.32
	0.25

	
	
	After
	0.75
	0.35
	0.02
	-0.34
	0.04

	
	Left
	Before
	0.79
	0.38
	-0.01
	-0.18
	0.21

	
	
	After
	0.74
	0.39
	-0.04
	-0.20
	0.00

	Teat width
	Right
	Before
	0.83
	0.26
	-0.03
	0.08
	0.00

	
	
	After
	0.72
	0.23
	0.02
	0.23
	-0.45

	
	Left
	Before
	0.79
	0.29
	-0.06
	0.19
	-0.08

	
	
	After
	0.70
	0.25
	-0.05
	0.31
	-0.53

	Teat circumference
	Right
	Before
	0.82
	0.08
	-0.18
	0.07
	0.38

	
	
	After
	0.69
	-0.18
	-0.14
	0.33
	0.21

	
	Left
	Before
	0.80
	0.11
	-0.22
	0.20
	0.30

	
	
	After
	0.73
	-0.10
	-0.10
	0.37
	-0.08

	Teat-floor distance
	Right
	Before
	-0.54
	0.67
	0.23
	0.32
	0.09

	
	
	After
	-0.47
	0.71
	0.28
	0.28
	0.10

	
	Left
	Before
	-0.50
	0.71
	0.25
	0.17
	0.16

	
	
	After
	-0.44
	0.75
	0.32
	0.18
	0.18

	Eigenvalue
	
	
	8.54
	4.30
	2.38
	1.24
	1.11

	Variance explained (%)
	
	
	38.82
	19.53
	10.82
	5.61
	5.03

	Cumulative variance (%)
	
	
	38.82
	58.35
	69.17
	74.78
	79.81

	KMO = 0,83; Bartlett’s test P<0.05
	
	
	
	
	
	
	


PC = Principal Component; KMO = Kaiser-Meyer-Olkin
Table A5 Qualitative traits of Etawah Crossbred, Saanen Crossbred, and Saanen goats
	Trait
	Category
	Etawah Crossbred % (n)
	Saanen Crossbred % (n)
	Saanen % (n)

	Body coat pattern
	Solid
	0.00
	80.00 (132)
	100.00 (30)

	
	Patchy
	100.00 (48)
	20.00 (33)
	0.00

	Body coat colour
	White
	93.75 (45)
	63.64 (105)
	100.00 (30)

	
	Cream
	0.00
	12.73 (21)
	0.00

	
	Brown
	0.00
	2.42 (4)
	0.00

	
	Black
	6.25 (3)
	2.42 (4)
	0.00

	
	Mixed
	0.00
	18.79 (31)
	0.00

	Head coat colour
	White
	0.00
	63.64 (105)
	100.00 (30)

	
	Cream
	2.08 (1)
	12.73 (21)
	0.00

	
	Brown
	6.25 (3)
	3.03 (5)
	0.00

	
	Black
	91.67 (44)
	3.64 (6)
	0.00

	
	Mixed
	0.00
	16.97 (28)
	0.00

	Head profile
	Convex
	100.00 (48)
	42.42 (70)
	0.00

	
	Straight
	0.00
	57.58 (95)
	100.00 (30)

	Ear orientation
	Drooping
	100.00 (48)
	22.42 (37)
	0.00

	
	Semi-drooping
	0.00
	33.94 (56)
	0.00

	
	Erect
	0.00
	43.64 (72)
	100.00 (30)

	Udder shape
	Bottle-shaped
	100.00 (48)
	0.61 (1)
	0.00

	
	Globular
	0.00
	99.39 (164)
	100.00 (30)

	Udder attachment
	Strong
	33.33 (16)
	40.00 (66)
	36.67 (11)

	
	Moderate
	27.08 (13)
	38.18 (63)
	40.00 (12)

	
	Weak
	39.58 (19)
	21.82 (36)
	23.33 (7)

	Udder depth
	Deep
	35.42 (17)
	16.36 (27)
	30.00 (9)

	
	Moderate
	31.25 (15)
	60.00 (99)
	46.67 (14)

	
	Shallow
	33.33 (16)
	23.64 (39)
	23.33 (7)

	Wattles
	Present
	0.00
	21.21 (35)
	26.67 (8)

	
	Absent
	100.00 (48)
	78.79 (130)
	73.33 (22)

	Teat shape
	Ideal
	47.92 (23)
	38.79 (64)
	53.33 (16)

	
	Bottle-shaped
	20.83 (10)
	4.24 (7)
	0.00

	
	Funnel-shaped
	2.08 (1)
	36.97 (61)
	26.67 (8)

	
	Pointed
	0.00
	1.82 (3)
	3.33 (1)

	
	Bulbous
	18.75 (9)
	0.00
	0.00

	
	Large and thick
	0.00
	6.06 (10)
	0.00

	
	Very small
	0.00
	1.21 (2)
	0.00

	
	Too close
	0.00
	1.82 (3)
	3.33 (1)

	
	Sideways
	4.17 (2)
	5.45 (9)
	13.33 (4)

	
	Uneven
	6.25 (3)
	3.64 (6)
	0.00



Table A6 Standardized milk yield and California Mastitis Test (CMT) results of Etawah Crossbred, Saanen Crossbred, and Saanen goats
	Trait
	Etawah Crossbred
	Saanen Crossbred
	Saanen

	Standardized milk yield at DIM 100 (mL/day)
	966.87 ± 142.56a
	1676.88 ± 121.45b
	2411.07 ± 171.87c

	Negative CMT (%)
	52.08
	50.61
	53.33

	Trace CMT (%)
	47.92
	40.85
	26.67

	Positive 1 CMT (%)
	0.00
	8.54
	16.67

	Positive 2 CMT (%)
	0.00
	0.00
	3.33



