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Relationship between heritability and accuracy of breeding value from
simulation population of dairy cattle population in upper Northern Thailand
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ABSTRACT: Heritability is important to use as the guideline for animal breeding. It is also an important factor influencing
the accuracy of genomic breeding value in addition to reference population size and number of SNPs. The accuracy of
breeding value prediction affects the response to selection. Due to the estimation of breeding value from pedigree
taking a long period to collect the selection data, thus the genomic data were used to reduce the duration of data
collection and increase the accuracy of selection. The aim of this study was to analyze the accuracy of breeding value
from different levels heritability of simulated population of dairy cattle population in Upper Northern Thailand. The
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data for simulate were collected from 1952 to 2015. The reference population or Calibration set (CS), which the
population was known phenotype. And Validation set (VS) was the population unknown phenotype of 1,000, number
of SNPs 30K and heritability 0.01 to 0.50 were used. The accuracy was estimated from correlation between Estimate
Breeding Value, Genomic Breeding Value, and True Breeding Value estimation by BLUP with an animal model. The
results showed that the accuracy increases as heritability increases. Moreover, the accuracy prediction of genomic data
higher than pedigree data. The accuracy of CS higher than VS. The standard error of accuracy of validation set prediction
from pedigree data and genomic data were decreased as heritability increase.

Keywords: accuracy of breeding values; heritability; simulate population
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Table 1 Base parameters used in simulations

Populations data

populations dairy cattle population in Upper Northern Thailand
reference population size 1,000

replacement ratio for sires and dams 1:500

replacement ratio for sires 0.50

replacement ratio for dams 0.25

number of replicates 10

litter size 1

proportion of male progeny 0.5

Pedigree data

heritability (h?) 0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.10,
0.20, 0.30, 0.40, 0.50

mating design random matting
selection design EBV

culling design age

number of generations 5

Genome data

chromosome 30
chromosome length 100

number of markers (1 K = 1,000 SNPs) 30 K
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V(Y) = VSYUTVRINN YL Y

HAN1SANYILAZIATA!
HANTTIATIENAIAMURIUEIVDIANAINITHANR UG LA TTAIRTIHUGNSINALE 0.01 613 0.50 Usey 591989319
1,000 617 tag 31171 SNPs 30,000 WU AN NEIvasRmAINTRENTLE T UTzluaIntayaiugUseiaduuiliudindd

(% =

Joyadluy wazAAULiugwes CS duuiliuand Vs lneAranuudugiusslivandeyaiuguse iiuastoyadlunves CS
wag VS fimanuusduggegaludnuagniladnsiiugnssy 0.50 SAui1iu 0.8143, 0.4493, 0.8372 way 0.6032 MUAWU Uay
franuusiudmgaludnuugniadnsiugnssy 0.03 dauvifu -0.1109, -0.2026, -0.0615 ua -0.0863 nua1wU (Table

2)

Table 2 Accuracy of breeding value in different heritability.

Pedigree Genomic
h2
Calibration set Validation set Calibration set Validation set
0.01 -0.006 0.103 0.037 0.131
0.02 -0.042 -0.031 -0.001 0.054
0.03 -0.111 -0.203 -0.062 -0.086
0.04 0.069 -0.002 0.116 0.084
0.05 0.085 -0.036 0.137 0.090
0.06 -0.090 -0.150 -0.023 -0.044
0.07 0.347 0.245 0.391 0.311
0.08 0.137 -0.090 0.209 0.098
0.09 0.197 0.023 0.273 0.120
0.10 0.186 0.024 0.261 0.234
0.20 0.474 0.212 0.529 0.415
0.30 0.633 0.230 0.678 0.463
0.40 0.684 0.325 0.717 0.495

0.50 0.814 0.449 0.837 0.603
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Figure 1 accuracy of simulated EBV and GEBV under difference level of heritability
Calibration (P) = EBV accuracy of calibration set estimated on pedigree data, Validation (P) = EBV accuracy of validation set
estimated on pedigree data, Calibration (G) = GEBV accuracy of calibration set estimated on genomic data, Validation (G) = GEBV

accuracy of validation set estimated on genomic data
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Table 3 The standard error of accuracy breeding value in different heritability.

Pedigree Genomic
h2
Calibration set Validation set Calibration set Validation set
0.01 0.0431 0.5551 0.0454 0.0384
0.02 0.1189 0.0793 0.1170 0.0697
0.03 0.0351 0.0453 0.0375 0.0543
0.04 0.0927 0.0623 0.0823 0.0528
0.05 0.0612 0.0756 0.0624 0.0600
0.06 0.0724 0.0863 0.0714 0.0849
0.07 0.0730 0.0385 0.0619 0.0492
0.08 0.0387 0.0481 0.0368 0.0692
0.09 0.0553 0.0721 0.0470 0.0606
0.10 0.0456 0.0639 0.0408 0.0590
0.20 0.0466 0.0633 0.0404 0.0406
0.30 0.0425 0.0532 0.0370 0.0329
0.40 0.0346 0.0555 0.0327 0.0415
0.50 0.0167 0.0397 0.0152 0.0227
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Figure 2 Standard error of accuracy of simulated EBV and GEBV under difference level of heritability

Calibration (P) = EBV accuracy of calibration set estimated on pedigree data, Validation (P) = EBV accuracy of
validation set estimated on pedigree data, Calibration (G) = GEBV accuracy of calibration set estimated on

genomic data, Validation (G) = GEBV accuracy of validation set estimated on genomic data
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