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Table 1.The values of heritability in the complete pedigree and the percentage of different levels of incomplete

pedigree
0 pxd Al Aoy 9 £55 )
The type and percentage of pedigree error Heritability
Sire )4, Dam sl 0.05 0.1 0.2
0 0 0.045 =+ 0.009 0.10 &£ 0.032 0.191 £ 0.025
5 0 0.032 & 0.009 0.093 & 0.029 0.172 £ 0.021
10 0 0.023 £ 0.005 0.091 £ 0.022 0.168 + 0.024
15 0 0.018 & 0.006 0.10 £ 0.035 0.173 £ 0.025
20 0 0.031 £+ 0.014 0.091 £ 0.022 0.185 £ 0.032
0 5 0.031 & 0.008 0.10 +0.028 0.183 £ 0.028
0 10 0.032 £ 0.009 0.102 £ 0.033 0.184 £ 0.030
5 5 0.036 = 0.010 0.096 & 0.026 0.181 +0.023
10 5 0.028 £ 0.009 0.105 £ 0.032 0.182 £ 0.032
15 5 0.036 £ 0.012 0.099 £ 0.028 0.185 + 0.026
20 5 0.027 £ 0.007 0.105 £ 0.021 0.179 £ 0.028
5 10 0.026 + 0.008 0.084 £ 0.021 0.185 £ 0.032
10 10 0.032 £+ 0.013 0.095 £ 0.021 0.170 £ 0.020
15 10 0.032 £+ 0.010 0.103 £ 0.027 0.176 £ 0.017
20 10 0.035 + 0.015 0.098 £ 0.028 0.171 + 0.027
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Table 2. Correlation between true and predicted breeding values in the complete pedigree and the percentage of

different levels of incomplete

0 pxd Al Aoy 9 &5 Sl
The type and percentage of pedigree error Heritability
Sire 4, Dam )5l 0.05 0.1 0.2
0 0 0.375+0.010 0.406 = 0.036 0.521 +0.035
5 0 0.358 +0.012 0.396 £ 0.036 0.507 + 0.034
10 0 0.354 £ 0.016 0.389 £+ 0.031 0.495 £ 0.030
15 0 0.330 = 0.015 0.376 £ 0.032 0.482 + 0.035
20 0 0.313 £ 0.027 0.355 £ 0.036 0.472 £0.031
0 5 0.371+0.010 0.401 £ 0.037 0.510 +0.037
0 10 0.360 = 0.008 0.395 + 0.036 0.506 % 0.037
5 5 0.353 +0.021 0.394 £ 0.032 0.497 + 0.036
10 5 0.353 £ 0.018 0.392 £ 0.040 0.502 £ 0.033
15 5 0.343 +0.007 0.376 £ 0.036 0.489 + 0.034
20 5 0.326 £ 0.023 0.375 £ 0.030 0.484 £ 0.034
5 10 0.331+0.021 0.371 £ 0.031 0.479 +0.033
10 10 0.309 £ 0.015 0.360 £+ 0.034 0.478 £ 0.039
15 10 0.314 +£0.016 0.367 £ 0.022 0.466 = 0.032
20 10 0.321 £ 0.023 0.353 £ 0.033 0.459 £ 0.036
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Table 3. Mean of predicted breeding values in the complete pedigree and the percentage of different levels of

incomplete pedigree

o ol ko) 5 €5

The type and percentage of pedigree error ,_‘fe’;lf;gﬁ:{;

Sire, Dam;sle 0.05 0.1 0.2
0 0 0.00272 =+ 0.0067 0.0222 + 0.0152 0.0333 & 0.0033
5 0 -0.00137 £ 0.0035 0.0119 £ 0.0130 0.0178 & 0.0108
10 0 -0.00147 £ 0.0054 0.0090 + 0.0112 0.0158 + 0.0073
15 0 0.00087 £ 0.0028 -0.0009 % 0.0145 0.0251 £ 0.0131
20 0 0.00105 £ 0.0026 0.0121 £ 0.0163 0.0204 % 0.0196
0 5 -0.00444 £ 0.0055 0.0142 £ 0.0104 0.0261 & 0.0059
0 10 -0.00148 + 0.0088 0.0171 % 0.0109 0.0139 & 0.0126
5 5 0.00178 £ 0.0058 0.0143 £ 0.0076 0.0131 £ 0.0109
10 5 0.0 £ 0.0052 0.0124 £ 0.0092 0.0246 £ 0.0048
15 5 0.00010 £ 0.0027 0.0113 £ 0.0134 0.0243 £ 0.0099
20 5 -0.00139 =+ 0.0055 0.0178 +0.0138 0.0234 % 0.0085
5 10 0.00117 £ 0.0048 0.0098 £ 0.0086 0.0303 £ 0.0092
10 10 0.00156 £ 0.0027 0.0184 £ 0.0132 0.0088 & 0.0172
15 10 0.00067 £ 0.0045 0.0137 £ 0.0191 0.0184 £ 0.0144
20 10 -0.00027 & 0.0069 0.0056 + 0.0148 0.0161 & 0.0044

Ol ot s Ml ) ke (g ndiedlys 5 5 et

sasly a0l 8L & oo dmis 5 b 0 (SN
L§J9§J9A ‘_;Lm)il.w )l o3zl qu)JLJ szgo Lg.)l)J C)’Lcl
ey 4l 0008 Cono (S5 G Sl lojlgalo

J}u}L;o

9 o oped i wad e (Ui adlas oyl @l

boawlie )3 1) 2bj)l como ploj o Sjge 4 (53l
Ol e e ©yg0 4 gl by 0B Al
Selp » coyl bl el opd el ad e


http://dx.doi.org/10.61186/rap.14.39.139
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.39.15.6
https://rap.sanru.ac.ir/article-1-1315-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22518622.1402.14.39.15.6 ]

[ DOI: 10.61186/rap.14.39.139 ]

VFY

10.

11.

12.
13.
14.
15.

16.

17.
18.
19.
20.
21.
22.

23.
24.

25.

6L gy 5 ikl piie
VFeY e 1Y ojless /emylen Jlo ol clidgs slouinsy

&l
Abbasi, M.A. 2015. Effect of missing sire pedigree information on genetic trend and gain of quantitative
trait using computer simulation. Research on Animal Production, 6(12): 152-159 (In Persian).
Abbasi, M.A. 2019. The effect of missed sire pedigree on genetic parameters and accuracy of selection of
two related quantitative traits using computer simulation. Journal of Animal Science Research, 29(2): 1-13
(In Persian).
Atefi, A. 2021. Genetic analysis of growth traits and kleiber ratios in Mgohani sheep. Research on Animal
Production, 12(31): 180-187 (In Persian).
Banos, G., G.R. Wiggans and R.L. Powell. 2001. Impact of paternity errors in cow identification on genetic
evaluation and international comparisons. Journal of Dairy Science, 84(11): 2523-2529.
Barnett, N., I. Purvis, B. Van Hest and I. Franklin. 1999. The accuracy of current dam pedigree recording
strategies employed by stud Merino breeders. Proceedings of the Association for the Advancement of
Animal Breeding and Genetics, 13: 373-376.
Bayeriyar, M., S.H. Hafezian, A.H. Khaltabadi-Farahani, A. Farhadi and H. Mohammadi. 2021.
Bioinformatics analysis of some genomic regions in sheep population based on Meta —analysis. Research
on Animal Production, 12(32): 150-159 (In Persian).
Christensen, L.G., P. Madsen and J. Petersen. 1982. The influence of incorrect sire-identification on the
estimates of genetic parameters and breeding values. 2nd World Congress on Genetics Applied to
Livestock Production, Madrid Spain, 200-208 pp. Madrid, Spain.
Crawford, A.M. and F. Buchanan. 1993. Ovine microsatellites at the OarFCB11, OarFCB128, OarFCB193,
OarFCB266 and OarFCB304 loci. Animal Genetics, 24(2): 145-145.
Geldermann, H., U. Pieper and W.E. Weber. 1986. Effect of misidentification on the estimation of breeding
value and heritability in cattle. Journal of Animal Science, 63(6): 1759-1768.
Gowane, G.R., S.H. Leg, S. Clark, N. Moghaddar, H.A. Al-Mamun and J.H.J. van der Werf. 2018. Effect of
selection on bias and accuracy in genomic prediction of breeding values. bioRxiv, DOI:
http://dx.doi.org/10.1101/298042.
Hadfield, J.D. and S. Nakagawa. 2010. General quantitative genetic methods for comparative biology:
phylogenies, taxonomies and multi-trait models for continuous and categorical characters. Journal of
Evolutionary Biology, 23(3): 494-508.
Harder, B., J. Bennewitz, N. Reinsch, M. Mayer and E. Kalm. 2005. Effect of missing sire information on
genetic evaluation. Archives Animal Breeding, 48(3): 219-232.
Henderson, C.R. 1984. Applications of Linear Models in Animal Breeding. University of Guelph, Guelph,
ON, Canada, 462 pp.
Karimi, K., M. Sargolzaei, G.S. Plastow, Z. Wangand Y. Miar. 2019. Opportunities for genomic selection
in American mink: A simulation study. PLoS ONE, 14(3): e0213873.
Nwogwugwu, C.P., Y. Kim, Y.J. Chung, S.B. Jang, S.H. Roh, S. Kim, J.H. Lee, T.J. Choi and S.H. Lee.
2020. Effect of errors in pedigree on the accuracy of estimated breeding value for carcass traits in Korean
Hanwoo cattle. Asian-Australasian Journal of Animal Sciences, 33(7): 1057-1067.
Razmkabir, M., F. Fathi and R. Abdollahi-Arpanahi. 2019. Effects of misidentification and paternity errors
on prediction of breeding values and ranking of animals in dairy cattle. Iranian Journal of Animal Science,
49(4): 535-544.
Richard, M.B. 2013. Understanding animal breeding. 2nd ed., Pearson New International Edition, London,
UK, 518pp.
Ron, M., Y. Blanc, M. Band, E. Ezra and J.I. Weller. 1996. Misidentification rate in the Israeli dairy cattle
population and its implication for genetic improvement. Journal of Dairy Science, 79(4): 676-681.
Rosa, A.J.M., M.T. Sardinae, S. Mastrangelo, M. Tolone and B. Portolano. 2013. Parentage verification of
Valle del Belice dairy sheep using multiplex microsatellite panel. Small Ruminant Research, 113(1): 62-65.
Sanders, K., J. Bennewitz and E. Kalm. 2006. Wrong and missing sire information affects genetic gain in
the Angeln dairy cattle population. Journal of Dairy Science, 89: 315-321.
Sargolzaei, M. and F.S. Schenkel. 2009. QMSim: a large scale genome simulator for livestock.
Bioinformatics, 25(5): 680-681.
Shiri, S.A., M. Thmoorespur, M.A. Abbasi, M.M. Shariati and D.A. Saghi. 2017. Impact of incomplete
pedigree on breeding value estimation, genetic trends and heritability of pelt traits in Karakul sheep.
Animal science journal (Pajohesh & Sazandegi), 116: 139-146 (In Persian).
Vierhout, C.N. 2008. Selection of dairy cow families for superior fertility. Ph.D. Dissertation, North
Carolina State University, USA.
Visscher, P.M., J.A. Woolliams, D. Smith and J.L. Williams. 2002. Estimation of pedigree errors in the UK
dairy population using microsatellite markers and the impact on selection. Journal of Dairy Science, 85(9):
2368-2375.
Wang, C.L., X.D. Ding, J.Y. Wang, J.F. Fu, W.X. Liu, Z. Zhang, Z.J. Yin and Q. Zhang. 2013. Bayesian
methods for estimating GEBVs of threshold traits. Heredity, 110(3): 213-219.


http://dx.doi.org/10.61186/rap.14.39.139
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.39.15.6
https://rap.sanru.ac.ir/article-1-1315-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22518622.1402.14.39.15.6 ]

[ DOI: 10.61186/rap.14.39.139 ]

Research on Animal Production, Vol. 14, No. 39, Spring 2023 ... ...ttt et e ettt e e e e et et e ee e aaeeaes

:Oc‘ﬂ!-
The Effect of Pedigree Error on Heritability and Accuracy of Prediction of
Breeding Value in Threshold Traits
Meysam Latifi* and Yousef Naderi?

1- Independent Researcher, PhD in genetics and Animal Breeding from university of Kurdistan, Kurdistan, Iran

2- Associate Professor, Department of Animal Science, Astara Branch, Islamic Azad University, Astara, Iran,
(Corresponding author: Yousef.Naderi@iau.ac.ir)

Received: 28 July, 2022 Accepted: 7 January, 2023
Extended Abstract

Introduction and Objective: Complete information of reIationshiE_ matrix is an important
principle to achieve reliable results in genetic evaluations. Two kinds of pedigree errors,
including incorrect pedlgree information and missing pedigree information, reduce the
capability of the livestock model in traditional methods. The purpose of this study was to
investigate the different levels of missing %gcjlgree information such as sire, dam and both
Baren'_cs (sire and dam together) on heritability, accuracy of prediction and estimation of
reeding value in threshold traits.

Material and methods: Sex-limited traits with heritability of 0.05, 0.1, and 0.2, were
simulated. In order to create threshold phenotypes of litter size, 20% of the top-phenotypes were
considered as two and the rest were considered as one. Different ratios of missing sire
information (zero, 5, 10, 15 and 20), missing dam information (zeros, 5 and 10% and a
combination of both missing information (sire and dam together) were created. A threshold
model was considered. Heritability, breeding values and accuracy of prediction were calculated
by Bayesian statistical method.

Results: With the introduction of different levels of missing pedigree information to the
complete pedigree, the amount of heritability decreased. The lowest values of heritability were
0.018, 0.084 and 0.16 for heritability of 0.05, 0.1 and 0.2, respectively. In the complete
pedigree, the lowest and highest accuracy of prediction were 0.375 (h?=0.05) and 0.521
(h?=0.2), respectively. The lowest values of accuracy of prediction for heritability of 0.05, 0.1,
and 0.2 were 0.309 2/30% in paternal pedigree defects and 10% in maternal pedigree defects),
0.353 (paternal pedigree defects 20% and maternal pedigree defects 10%), and 0.459 (5% defect
in paternal pedigree and 10% defect in maternal pedigree), respectively. Furthermore, missing
pedigree information led to a decrease in the average breeding value. o )
Conclusion: The results showed that, compared to the paternal or maternal missing pedigree
information separately, paternal and maternal missing pedigree information together, further
reduces the estimation of genetic evaluations.

Keywords: Bayesian method, Breeding Value, Sex-limited trait
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