Supplementary Table
Supplementary Table S1. Supplementary Table S1. Genetic correlations (rg), standard errors and 95% confidence intervals among seven body conformation traits in Xinjiang Huaxi cattle.
	Trait pair
	rg
	SE
	95% CI

	HH–BH
	0.619
	0.041
	[0.532, 0.694]

	CC–BH
	0.341
	0.062
	[0.214, 0.457]

	CC–HH
	0.104
	0.071
	[-0.035, 0.240]

	CG–BH
	0.545
	0.054
	[0.431, 0.641]

	CG–HH
	0.457
	0.061
	[0.330, 0.568]

	CG–CC
	0.251
	0.073
	[0.103, 0.388]

	AG–BH
	0.441
	0.070
	[0.293, 0.568]

	AG–HH
	0.336
	0.078
	[0.175, 0.480]

	AG–CC
	0.332
	0.085
	[0.157, 0.487]

	AG–CG
	0.753
	0.058
	[0.614, 0.846]

	BW–BH
	-0.123
	0.094
	[-0.300, 0.063]

	BW–HH
	-0.048
	0.101
	[-0.241, 0.149]

	BW–CC
	0.000
	0.102
	[-0.198, 0.198]

	BW–CG
	0.122
	0.108
	[-0.091, 0.325]

	BW–AG
	-0.037
	0.131
	[-0.286, 0.217]

	BL–BH
	-0.072
	0.097
	[-0.257, 0.119]

	BL–HH
	0.318
	0.101
	[0.110, 0.500]

	BL–CC
	-0.054
	0.105
	[-0.255, 0.151]

	BL–CG
	0.458
	0.114
	[0.210, 0.650]

	BL–AG
	-0.007
	0.129
	[-0.254, 0.241]

	BL–BW
	0.644
	0.131
	[0.315, 0.834]


Note: rg, genetic correlation; SE, standard error; CI, confidence interval. BH, body height; HH, hip height; CC, cannon circumference; CG, chest girth; AG, abdominal girth; BW, body weight; BL, body length. Genetic correlations were estimated from bivariate animal models. Standard errors were obtained by the delta method from the inverse average information matrix, using the full variance-covariance matrix of the estimated variance components. Confidence intervals were computed on the Fisher z scale and back-transformed, so that the limits remain within the interval (-1, 1). Nine of the 21 pairs had intervals that included zero: CC–HH, BW–BH, BW–HH, BW–CC, BW–CG, BW–AG, BL–BH, BL–CC and BL–AG.


Supplementary Table S2. Phenotypic correlations (rp), standard errors and 95% confidence intervals among seven body conformation traits in a Huaxi cattle nucleus herd.
	Trait pair
	rp
	SE
	95% CI
	P value

	HH–BH
	0.592
	0.027
	[0.538, 0.642]
	<0.001

	CC–BH
	0.195
	0.040
	[0.116, 0.271]
	<0.001

	CC–HH
	0.037
	0.041
	[-0.044, 0.118]
	0.274

	CG–BH
	0.398
	0.035
	[0.328, 0.464]
	<0.001

	CG–HH
	0.363
	0.036
	[0.290, 0.433]
	<0.001

	CG–CC
	0.105
	0.042
	[0.023, 0.186]
	0.002

	AG–BH
	0.352
	0.037
	[0.279, 0.422]
	<0.001

	AG–HH
	0.287
	0.039
	[0.209, 0.362]
	<0.001

	AG–CC
	0.064
	0.043
	[-0.020, 0.147]
	0.059

	AG–CG
	0.487
	0.035
	[0.417, 0.552]
	<0.001

	BW–BH
	-0.089
	0.041
	[-0.169, -0.009]
	0.008

	BW–HH
	-0.070
	0.042
	[-0.152, 0.013]
	0.038

	BW–CC
	0.053
	0.043
	[-0.031, 0.137]
	0.112

	BW–CG
	0.078
	0.044
	[-0.008, 0.163]
	0.020

	BW–AG
	0.150
	0.045
	[0.060, 0.237]
	<0.001

	BL–BH
	0.080
	0.041
	[0.000, 0.159]
	0.017

	BL–HH
	0.131
	0.042
	[0.048, 0.212]
	<0.001

	BL–CC
	-0.181
	0.042
	[-0.261, -0.098]
	<0.001

	BL–CG
	0.088
	0.044
	[0.001, 0.174]
	0.009

	BL–AG
	0.200
	0.044
	[0.111, 0.285]
	<0.001

	BL–BW
	0.256
	0.045
	[0.167, 0.341]
	<0.001


Note: BH, body height; HH, hip height; CC, cannon circumference; CG, chest girth; AG, abdominal girth; BW, body weight; BL, body length. rp is the phenotypic correlation derived from the corresponding bivariate animal model rather than a raw Pearson correlation. SE, standard error, was obtained using the full delta method; 95% confidence intervals were calculated by Fisher z transformation.

Supplementary Table S3. Posterior mean genetic correlations and posterior standard deviations for body weight across ages in a Huaxi cattle nucleus herd.
	Age pair
	Posterior mean rg
	Posterior SD
	95% equal-tail credible interval

	0–3 mo
	0.235
	0.091
	[0.055, 0.416]

	0–6 mo
	0.117
	0.096
	[-0.077, 0.310]

	0–12 mo
	0.067
	0.097
	[-0.130, 0.263]

	0–18 mo
	0.074
	0.097
	[-0.127, 0.269]

	0–24 mo
	0.180
	0.100
	[-0.026, 0.383]

	3–6 mo
	0.993
	0.001
	[0.989, 0.995]

	3–12 mo
	0.985
	0.003
	[0.979, 0.990]

	3–18 mo
	0.986
	0.003
	[0.979, 0.991]

	3–24 mo
	0.997
	0.003
	[0.989, 1.000]

	6–12 mo
	0.999
	<0.001
	[0.998, 0.999]

	6–18 mo
	0.999
	<0.001
	[0.998, 0.999]

	6–24 mo
	0.996
	0.003
	[0.988, 1.000]

	12–18 mo
	1.000
	<0.001
	[1.000, 1.000]

	12–24 mo
	0.992
	0.005
	[0.981, 0.998]

	18–24 mo
	0.993
	0.004
	[0.984, 0.999]


Note: Posterior means, posterior SDs, and 95% equal-tail credible intervals were calculated from 1,000 MCMC posterior samples of the random regression model (Legendre K = 3, heterogeneous residual across 6 age classes). Age pairs follow the lower-triangle order of Figure 5. All rg values are posterior means E[rg | data] and are consistent with Figure 5. Values approaching 1 indicate highly similar genetic control between body weight measurements at different postnatal ages.






Supplementary Table S4. Direct, maternal genetic and maternal permanent environmental variance components for birth weight and 3-month weight in Huaxi cattle.
	Trait
	Model
	h2 (SE)
	m2 (SE)
	c2 (SE)

	Birth weight
	Direct
	0.580 (0.119)
	—
	—

	Birth weight
	Direct + maternal genetic
	0.555 (0.118)
	0.000 (0.053)
	—

	3-month weight
	Direct
	0.196 (0.086)
	—
	—

	3-month weight
	Direct + maternal genetic
	0.196 (0.087)
	0.000 (0.041)
	—

	3-month weight
	Direct + maternal permanent environment
	0.250 (0.092)
	—
	0.330 (0.161)


Note: h², direct heritability; m², proportion of phenotypic variance attributable to maternal genetic effects; c², proportion attributable to maternal permanent environmental effects; SE, standard error. Birth weight was analysed on 782 calves from 725 dams and 3-month weight on 790 calves from 733 dams, with an average of 1.08 offspring per dam. Estimates of 0.000 lie on the boundary of the parameter space and indicate that the corresponding variance component was not estimable from these data. For birth weight, a model that also included a maternal permanent environmental term did not achieve convergence under the applied convergence criteria and was therefore not retained. For 3-month weight, this model converged at a tolerance of 1e-6. A model including both maternal genetic and maternal permanent environmental effects simultaneously resulted in boundary estimates of residual variance for both traits, suggesting over-parameterization for these data; therefore, this model was not retained.
