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Table 1- Mean, standard deviation, and some information of random and consecutive exclusion of father's ID

Base population 0 10 20 30 40 50 60 70 80 90 100
Number of founders 2750 2750 2750 2750 2750 2750 2750 2750 2750 2750 2750
Number of recorded animals 20628 20628 20628 20628 20628 20628 20628 20628 20628 20628 20628
Number of animals with unknown father(random) 2750 4490 6348 7947 9908 11790 13424 15272 16973 18759 20628
Number of animals with unknown father( consecutive ) 2750 4537 6325 8113 9901 11689 13475 15264 17052 18840 20628
Number of animals with unknown mother 2750 2750 2750 2750 2750 2750 2750 2750 2750 2750 2750
Average of weaning weight (Kg) 23.278 23278 23.278 23.278 23278 23.278 23.278 23.278 23.278 23.278  23.278
Phenotypic standard deviation of weaning weight (Kg) 3.776 3.776 3.776 3.776 3.776 3.776 3.776 3.776 3.776 3.776 3.776
Average of daily gain (g) 196.798 196.798 196.798 196.798 196.798 196.798 196.798 196.798 196.798 196.798 196.798

Phenotypic standard deviation of daily gain (g) 68.403 68.403 68.403 68.403 68.403 68.403 68.403 68.403 68.403 68.403 68.403
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Table 2- Variance components, heritability, accuracy, and correlation (genetic, environment, and phenotype) in random exclusion of father's ID

O'; O'él 0'?)1 hlziSE | WY O-gz O-éz 0;2 hZZiSE WY rgiSE I‘eiSE le

Base population 1,725 9.775 115 0.15 - 1078.2 2515.8 3594 0.3 - 0.5 0.5 0.5
0 2.054 10.396 12.450 0.165+0.012 0.767 12434 1796.8 2777.2 0.460+0.015 0.933 0.598+0.026 0.633+0.008 0.590
10 1.579 10.769 12430 0.128+0.011 0.679 638.9 1981.9 2620.8 0.244+0.013 0.881 0.40+0.04  0.635+0.007 0.587
20 1.509 10.836 12.345 0.122+0.010 0595 529.1 2076.6 2605.7 0.203+0.012 0.834 0.33+0.04  0.639+0.006 0.587
30 1474 10.862 12.335  0.119+0.010 0.556 477.4 2123.0 2600.3 0.184+0.011 0.794 0.30+£0.05 0.639+0.011 0.587
40 1.533 10.813 12.346  0.124+0.011 0552 4727 21324 2605.1 0.181+0.011 0.758 0.30+£0.05  0.639+0.007 0.587
50 1.370 10.980 12.349 0.111+0.011 0.482 461.1 21473 2608.4 0.177+£0.011 0.721 0.28+0.05  0.639+0.007 0.586
60 1.368 10.986 12.354  0.111+0.011 0.437 4327 2178.0 2610.6 0.166+0.012 0.690 0.26+0.06  0.642+0.007 0.589
70 1.509 10.835 12.344  0.122+0.012 0.478 533.6 2074.1 2607.7 0.205+0.012 0.678 0.36+£0.05  0.635+0.007 0.587
80 1.454 10.895 12.349 0.118+0.012 0.433 536.1 2079.9 2616.0 0.205+0.013 0.646 0.30+0.05  0.646+0.007 0.587
90 1.710 10.640 12.350 0.138+0.013 0.463 688.5 1937.5 2626.0 0.262+0.015 0.634 0.41+0.04  0.638+0.008 0.587
100 2.050 10.330 12.374  0.166+£0.015 0.493 7127 1845.6 2558.3 0.278+0.018 0.614 0.45+0.03  0.638+0.010 0.587

(7; :Genetic additive variance of daily gain:

2

1

1
2

1

h12 + sg :Heritability and error standard of weaning weight :h22 +SE

VY

0; :Genetic additive variance of weaning weight:
0; :Error variance of weaning weight :Ué
2

o D ‘Phenotypic variance of weaning weight : 52

rg :Genetic correlation between two traits : r.

2

< Environmental correlation between two traits : r ;

« Heritability and error standard of daily gain:

) Correlation between estimated and true breeding values of weaning weight I a2

Error variance of daily gain

{Phenotypic variance of daily gain:

«Correlation between estimated and true breeding values of daily gain:

Phenotypic correlation between two traits:
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Table 3- Variance components, heritability, accuracy, and correlation (genetic, environment, and phenotype) in consecutive exclusion of father's ID

o opladi (Mghe Sia Gulla jo a8 948 g dauns ((SaLG sl Sheurad § GRS G (g pudacil y g il 9 (sladd] go Y] gun

%% % Op MESE O % Op hySE Ty Fasy  FESE r,*SE r,
Base 1.725 9.775 11.5 0.15 1078.2 2515.8 3594 0.3 - - 0.5 0.5 0.5
population

0 2.054 10.396 12.450 0.165+0.012 1243.4 1796.8 2777.2 0.460+0.015 0.767 0.933 0.633+0.008 0.598+0.026 0.590
10 2173 10.297 12470 0.174+0.012 12854 14814 2766.8 0.465+0.015 0.762 0.929 0.630+0.008 0.603+0.025 0.591
20 2118 10.319 12436 0.170+£0.012 1217.0 15194 2736.4 0.445+0.015 0.753 0.921 0.634+0.008 0.576+0.027 0.589
30 2.078 10.331 12.409 0.167+0.012 1140.8 1568.4 2709.2 0.421+0.015 0.737 0.909 0.640+0.008 0.540+0.029 0.588
40 2,115 10.290 12.406 0.170+0.013 11225 1579.3 2701.8 0.415+0.015 0.720 0.891 0.643+0.008  520+0.030 0.586
50 2.250 10.150 12.400 0.182+0.013 1118.8 15775 2696.3 0.414+0.016 0.698 0.868 0.633+0.010 0.540+0.030 0.586
60 2.005 10.371 12376 0.162+0.013 1010.2 1666.4 2676.6 0.377+0.016 0.653 0.833 0.643+0.009 0.492+0.033 0.586
70 2.090 10.284 12374 0.170+0.013 1028.1 1650.0 2678.1 0.384+0.016 0.609 0.791 0.639+0.009 0.508+0.032 0.587
80 2.015 10.358 12.373 0.162+0.014 972.8 16934 2666.2 0.365+0.016 0.547 0.730 0.643+0.009 0.483+0.034 0.586
90 2.058 10.316 12.374 0.166+0.014 1043.7 1621.3 2666.8 0.391+0.017 0.534 0.678 0.633+0.010 0.532+0.033 0.587
100 2.050 10.330 12.276 0.166+0.015 1129.7 1545.6 2678.3 0.422+0.018 0.493 0.614 0.638+0.010 0.450+0.033 0.587

The signs and symptoms are similar to Table 2
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Introduction: According to the FAO in 2017, Iran, with 40 milion head of sheep and 291200 ton sheep
meat, is the eighth country in the world of sheep production(http://www.fao.org/faostat/en/#data). One
of the most important factors influencing accuracy of the estimated breeding value is complete sire
pedigree information. Registration of father's number in sheep flocks of Iran is a big problem, through
not having any program for the control of matting program and artificial insemination. Therefore, the
information of sire pedigree is not complete in sheep flocks. Incomplete pedigree causes incorrect
relationship matrix and reduces accuracy of the selection and estimation of the genetic parameters of
the traits and increases errors in the estimates(Clement et al., 2001). So, the existence of false and
missing father’s information reduces genetic gain that this decrease in traits with low heritability have
steeper slope. Imperfect sires pedigree data increase standard deviation between different repetitions of
estimating variance components and cause bias estimation of genetic and phenotypic
parameters(Sanders et al., 2006). Therefore, increase of unknown father's will be decreased direct and
maternal heritability and breeding value, but the phenotypic variance will not be affected(Senneke et al.,
2004). The estimation of heritability in complete and unbiased pedigree is similar to its actual value.
But, random excluding of 50% of father’s ID led to bias estimation of heritability. If 50% of parent’s
ID removed from pedigree, the estiomation of heritability will be incorrect(Cantet et al.,2000).
Generally, incomplete pedigree increases the standard error of estimations(Dong et al., 1988).
Comparing random and consecutive exclusion pedigree methods (consecutive From zero to the last
generation) for a trait with heritability of 0.15 showed random exclusion method leaded to a slight
reduction in genetic variation, which consequently declined estimation of heritability. But for other trait
with heritability of 0.30 different estimation of variance components leaded to significant decrease in
estimation of heritability. In the consecutive exclusion method, the reduction of heritability was not
significant with an increase missing in pedigree of sires(Abbasi et al., 2011). Our objective in this
study was investigation of influence of incomplete sire's pedigree on estimation of (co) variance
components, genetic parameters and accuracy.

Material and methods: In this study we simulated a population with weaning weight (WW) and
average daily gain(ADG) records. Heritability for weaning weight (WW) and average daily gain(ADG)
were 0.15 and 0.30 respectively and genetic, environmental and phenotypic correlation for two traits
were 0.5. Average of weaning weight was 22.29 kg, genetic variance was 1.7525, environmental
variance was 9.759, phenotypic variance was 11.5, and heritability was 0.15. The average amount of
genetic variance, environmental variance, and phenotypic variance for daily weight gain were 190 g,
1078.2 , 2515.8, 3594, respectively and heritability was 0.3. The pedigree file and performance data
were included of animal ID, father and mother ID, phenotypic variance, breeding value, and
environmental effects for two traits. Visual Basic 6 program was used for simulation. Mating was
random in both populations and the maximum maintenance age of sire and dam was 3 and 6 years,
respectively. The ratio of female to male was15:1. In the generated data file, the sire numbers were
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eliminated as random and sequential with proportions 0 to 100 perecnt.The resulted data file were
analyzed based on two traits animal model. The accuracy of selection calculated from correlation
between actual and predicted breeding values.

Results and discussion: The simulation of data file consist of 20625 head of sheep and base
population was 2075 head in this study. Data file included animal ID, sire ID, dam ID, phenotypic
value for weaning weight and daily weight gain. Random 10% deletion of father’s ID increaed
unknown fathers from 2750 to 4490 ,while unknown fathers for random 80% deletion was equal to
16973. In random and consecutive deletion method, phenotypic variances for two traits were slightly
constant. The variance of daily weight gain for random deletion in diferent levels was stable. But the
genetic variances were decreased and the environmental variances were slightly increased. The
heritabilities of two traits were significantly (P<0.05) reduced in random deletion method. These
results were almost contrary to the results of the randomization method in analysis of a trait with
heritability of 0.15, in which the reduction of heritability was not significant(Abbasi et al., 2011).
Standard error of heritability in final removal percentage with increase in defect of father's ID slightly
increased. In randomization method, variation of variance components led to decrease estimated
heritability in 0-80% exclusion of father's ID. In exclusion of father's ID estimated heritability slightly
increased by 90 and 100 percent, which were significant compared with base population (P<0.05). The
reduction of genetic variances and heritabilities with increasing in deletion proportion of sire pedigree
were only significant (P<0.05) for 50 to 90 percent of sire pedigree sequential deletion. The accuracy of
selection were reduced from 0.767 to 0.493 and 0.933 to 0.614 for WW and ADG, respectively.
Genetic correlations were reduced with increasing in missing proportion of sire number in random
deletion method. But in sequential deletion method, the reductions of genetic correlations were only
significant for the proportions of 60 and 80 percent in deletion of sire ID.

Conclusion: Incomplete pedigree generates incorrect relationship matrix and bias in the estimation of
variance components, genetic parameters of traits and the accuracy of selection. so that , the percentage
of father's ID deletion had a slight influence on phenotypic variance, phenotypic, and environmental
correlation. The effect of random deletion of father’s ID on pedigree information had more influence
than consecutive deletion method; then, this effect depends on the actual heritability, kind of traits, and
the structure of simulated data. Generally, genetic variances, heritabilities, the accuracy of selection
and genetic correlation between two traits were reduced with inceasing the proportional deletion of
sire number. The reduction of accuracy associated with genetic progress of traits; then, it is necessary
to develop artificial insemination and others control mating method in order to record father's ID.
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