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ABSTRACT

Genetic evaluations are computed to assess the genetic merit of animals based on mixed model equations. An
important assumption for setting up these equations is that all genetic relationships among animals are available and
correct. The objectives of the present study were to estimate the effects of incomplete pedigree and paternity errors on
genetic evaluation. Data and pedigree of 100 dairy herds were obtained from Animal Breeding Center of Iran. Final
data edited included milk yield records from 302860 first lactation Holstein cows. DMU Trace program was used for
tracing ancestors and creating the full pedigree of animals. To simulate incomplete and wrong pedigrees, different
scenarios including 8, 12, 16, 20, 24 percent of paternal identification numbers were removed or replaced using R
program. Breeding values for milk yield was predicted by animal model using DMU program. Spearman's rank
correlation was estimated for superior animals in different scenarios using SAS software. Estimates of heritability for
full, incomplete and wrong pedigrees were 0.29, 0.26 and 0.27, respectively. The results showed a high variation in
ranking of animals and determination of superior animals (P<0.01). As an example, at 12% level scenario,
Spearman's rank correlation of BVs predicted from full pedigree with incomplete and wrong pedigrees were 0.65 and
0.60, respectively. Selection effectiveness, defined as the ratio of common superior animals in alternative scenarios,
was decreased by increasing the rate of misidentification and errors (P<0.01). Incorrect pedigree and
misidentification of animals could reduce accuracy of breeding values and consequently bias in animals ranking.

Keywords: Parentage misidentification, pedigree errors, rank correlation, relationship matrix, selection effectiveness.

* Corresponding author E-mail:



e Gaiay g (ol )l (g Gl ¢ 0yl el g s Sl g S e oYs

poe o Sols 5 Mol Sl by Slasis
Tedls )3 el 0 bgayo Sloymd Slasiin 4 4z
Jhals e b xS chdx lesliul g egas
o h 5 all obml 4 e o wiie Jilse
e 4 (Pedigree Error) o ol o las> &gl oo
9o oley 4o oy 4 Sy Slasiine olidl eos
oleal 0,5 cud o (gl g oo Slou] dsliwliss
Sl 2 58 o baye o @l Sl
Slads bl eSS lawg egias gl
e B4 eaile (S madli oS Sy 50 madls
w531 4 bgse olasie bl oad o]
ot Bl 5 lusS SVoles e 5 05 cud
obml jo cwl See a5 aes Jlge I gldlS
Christensen et al., ) ool 50 glo,xis slallas
.(1982; Israel & Weller, 2000
5 JelSL o sy e lid iy Slallas
slyiall ooyl 055l 4 yoie il o a3 ()l
el 35y como alS o] a5 4y (S
Chyin Bl s Sllso 0, Slpdi 05
G5 slaaely b 5l Uil a5 a8 (S
Visscher et al., 2002; Lee & Pollak, ) <l ouds
o s 5 i Sglite zolaw (liniss 5o (1997
sl el )b moral 055l o 0ymd Olasin
Geldermann et al., ) obxsl coro rals o (S5
5o U 20058l (1986; Senneke et al., 2004
«(Israel & Weller, 2000) Mol 5, comion
35 9 (Van Vleck, 1970) ooy cd iy oS
g o (Banos et al., 2001) ollg> gosas, ,o
Sl ot e olnil 5 el il s a
5 bl 4 &ub «(Sanders et al., 2006) Lol
Harder ) oo cmim >Mol sla i)l (nSikeo
sl iylis aiS e oy mels (et al, 2005
30 ol ab g s 5 L bl o gousis
5 Sl S92se Lo g ed g5 il slagnex
Banos et al., ) o, oo doy0 YO 4 25 sae oyl
2oy VO L O 5 Sylals s diges glp (2001
oy Ve S o (Christensen et al., 1982)
o,y O vga> LSl jo «(Visscher et al., 2002)

400

Sl pl aSenl 4 by i Gle G e S
ook Jole gy il ol oYL Coo b
4 s @l &ly 5o ol j5ebo g pls o5 Lo
Sy (Sald a5 ally (S by
oSl Cale 3 B wisdiee Sl Wil 53Vl
i Pl sladud (b o sl (el (4]
ol s Sl (5 oo il ails gllas
o2l el (Aol ) «Dllga gon as; 5 5
Joe 5l pSope b (Seiy (b))l Jyamme (o]
5 s sbo,eS, 5l eslitul 5 cewlie (s bl
(Henderson, 1975) <l (glo yzeds Sl

She s el 5, bl &Ysles ) ool
e &5 Cel glae o Dy (S5 b)) sl
Best Linear ) o> o U coiin oy &
Ollgs> Msl sla 45,1 (Unbiased Prediction
4ol gloo S jsbay lalide SYoles ;o 098
g plo o,sS, 5 oledbl Juls  oled
solatul ol Como see sl o) olaislings
$lp mee 22 S5 (Henderson, 1975) 54 oo
a b ol guislises Luls, a5 canl ol Joe o)
o aslis JelS sbay Sllg> 0 sole o5
remasd ol Sylee il 3 as > s wansl
JoU e 5le &8ls o (Banos et al., 2001) cows
bes lr e S S essling> Ly,
Sl (S35 b2l Ho sbeel LB mbs &
Cdbge )] o 4 g Jolaie sledy, Covi (sl as, 5
(Vierhout, 2008) <ol ol #Mol slaasli,y o
ok 3 S syl 0l Koo ol &
oo b dalps o ks Sllgs Mol o))
5 pls JolS 0y a5 5y walgs olen SIS
25 8 edliiul 390 (Fwyd A g Al (s
.(Parlato & Van Vleck, 2012)

Jo56 L a5 (Misidentification) o,x& i
ol b as cul (69,lg0 5l el ol pod 0y (04
Spiee odalin Jle> lacame> 3 oYL
o088 Libg <o (Christensen et al.,, 1982)

Cd g Glop0,98, lp bAlS 1 ol sl



Coles po g Wab gl 5 by plo ol Lol
Gy ey oly TAYOOY 4y JelS 0,28 Come
Pedigree ) o= og JolS Lo «Sledbl oyl
O slp s ollg> plas sl (Completeness Index
Berg, ) EVA-INBRED b, oS 4 L3 s
MacCluer et )ois dcwloe 5 alasl, bl 45 (2010

.@l., 1983; Rokouei et al., 2011

2CsireC,
PCI = sirebdam
CsiretCdam

Sl sy @ Caam 9 Csire b, (ol 5o

Paternal and ) s,0be 5 (5,0 bshs o5 lin

C lade .ol o 02 4o (Maternal Contribution
gl se dline o alail, Sl 5

_15d
C= 52i=1ai

50 odd aislid olasl Cand snimolis a; a5
0l a5 Cawl e Slawy Byxe i d g0 Jud
Sl ags sl ogb oo (Traced Back) Lo,
Tr 9 omd Sl 4 baye Sledbl g o
Sargolzaei et ) CFC 158l o 5 5l «ollgs  Seoren
b eolawl (al., 2006
(Eyeas il o 4 6yl I8 G o
oS ool lagls Jles 4 o 5 lagls e
sas ol o lila Glasy 8 slass 4 Cad a2
POl o5 a g s plaitlsgr ) 6555
SFSyn G sVslaags Ly, mle 50,
S &S axol wlel 5 oaioren aiil axils
ohss oyled il jo adl g las Jlaxs! s oLl
S0 el g b e Jlil Gl il
JE Ay s Jlesl Gloe 5 glagls ol
R 5810 5 51 oolaiwl b o a8l o i ades (sl
(dolai Syse 4 9 (R Version 3.2.2, 2015)
‘5'.@0)‘.4.«53 )‘ M)D Yf Yo o2 a7 A S C}EAA“
LB wals Gis oz b o e ead el
3 a8l 0l (lgie ay Dlyess cpl 1 ol 0yl
ookl Sy Syl Glp e Jolie

G o YWY LT QLAJ—I 4,5 ¢ (Ron et al., 1996)
oolsS (Geldermann et al., 1986) ,se &jg0
2 Sladl glas 755 (5,500 Reghy 5o el oads
WY wlsaleys, b, Sl huwg plials o8
(Weller et al., 2004) ol oo 5,155 a0

30 mpae blls oe Oglae olpl o
Sloes Sledbl 4 4>y pae e sloals
el hwg Sbly lap sl 5l colaiwl plSn
ol e il leadl i slass oflals
2 5 sn e ] ez oeSlon o
LS o e |y glo i OleMbl i g Uas>
2 S opmd g Dlasie Cud Cpeal 4 a2gi b
2 sesh 05t Skl s (Mol slaakiy
Slogls 55 ozt a5 s g5 b L bl
L G5 Ghagh sl 4855 Spge lpl et
0t g b glae sl #5505l adlas Bus
2 Sllg> o a5, 9 (S5 (2l 2 oemb
28 plil g (b pliide 6508 slagls

B m9) 9 3o
gob 5 ool U adlas lp (S95 Giagh 5
5 S syl 05905 p ot o s oglite
Voo oldbl i ollges Mol 35 st
ol S0 by Lo 5pd slagls S5 a8
ool ol colaiul HeiS els Dladgi Sgups g plo oI5
laosly Loy jiS Calizee Gblie a4 by b alS
(@ Jol 093 )3 b oy Cde 4 by
(Visual FoxPro 9.0, 2006) FOxPro l;sls 5 lawgs
5T ol 8 s Jloy qussh welsd bl 5 Galng
Razmkabir et al., ) wod cwasS JuuS bl
ilyls 5IUT Slos 3 SAS J5le 5 (S8 4 (2009
o35 (Residuals) asaile 3L (o9 Jboy alex
g Sy slrosls 1 Jlo g ey aelgd wlul ool
el BB wals Bi> (Outliers) als 5l # )=
5,99 55 cpliade ol Lol, YeYAS . 4 Lgy e laosls
(Jol5 oy B as jelaiedy 09 20l o
ey laws 0,65, il Sllss sl
S S LB ol (Madsen, 2010) DMUTrace



e Gaiay g (ol )l (g Gl ¢ 0yl el g s Sl g S e OYA

d 3R 6‘4.,‘{) M p ol Q.ﬂ 0
)Q Mbsa 4;5.0.‘ O).LA.;‘ n 9 9))1......: 5.) )J c\...v) usl.{b
9 QASL sJ.alS o)_?ui) )b 09.‘?5.,0 )J ULIP WLQ)
O D (gainds, (2ol o, elsl U
ol yip sy jlas,s Ve g Ve b ) zolaw
J.clfo)zwbwﬁul?w‘betﬁbdbb
Sl il Glae Cod g Wad aslis
il al S8,xe (Selection Effectiveness)
STl g5 slr ol Olyie 4 &ly o bl
G b a5 el alire glags )l jo 5 Sllg>
) L
Aerror aaly cpl ;0 D9d oo ooly lis e”"r/afu”
Sl Uaz g (280 0 el )0 oals giindld, g Lghbglf
J.nls o).?!..ﬁ;'.v )o OMLSJ...:M) dl.mslf d)’.a (quu 9
.(Jimenz-Montero et al., 2013) aib

0y 4y gy yo leMb
S8 e Seded Fi g loymd Sledbl 5l 2T
2ol b g saslaags Lauly, mle wid lp
Slosg Coal 31 Jla> Jao 5 Llise SYoles
ol S slaws 4 bgrpe Sledbl ol o5
5 o9p2 o3l ol Sl wouls oo, oyl
1Y Jguz po Sl GoFed cupo (nSle

J.AK c)::..u &b aQ Jay,o SleMbs| asds ) Js»

QU}:}

Table 1. Brief structure of the complete pedigree
Total individuals in pedigree 382716
Number of individuals with record 302860
Number of founders 13673
Number of sires in pedigree 5314
Number of inbred animals 275555
Number of animals with known sire and dam 332186
Percentage of inbred animals 72.02
Average inbreeding coefficient 0.011
Average inbreeding coefficients in the inbred 0.015
animals
Average Number of discrete generation 3.734
equivalents
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Figure 1. Average pedigree completeness indices (PCI) based on birth year during last 15 years
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Table 2. Genetic parameters in full, incomplete and wrong pedigrees

Additive Variance Residual Variance Phenotypic Variance h? + SE
Full 481496.57 1178836.43 1660333 0.29+0.005
4% 464939.38 1195558.42 1660497.8 0.28+0.005
8% 464288.02 1193883.48 1658171.5 0.28+0.005
Misidentification ~ 12% 463759.46 1192524.34 1656283.8 0.28+0.005
Rate 16% 446232 1206479.1 1652711.1 0.27+0.005
20% 445294.31 1203943.89 1649238.2 0.27+0.005
24% 428139.95 1218552.15 1646692.1 0.26+0.005
4% 466893.56 1200583.44 1667477 0.28+0.005
8% 468729.40 1205304.16 1674033.56 0.28+0.005
Paternity Error 12% 454726.18 1224614.13 1679340.31 0.27+0.005
Rate 16% 454726.18 1229444 .87 1684171.05 0.27+0.005
20% 455801.08 1232351.08 1688152.16 0.27+0.005
24% 457046.95 1235719.55 1692766.5 0.27+0.005
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Table 3. Rank correlation of animals based on EBVs from full vs. incomplete and wrong pedigrees

Number of Rate of misidentification
Individuals 4% 8% 12% 16% 20% 24%
10 0.852 0.830 0.783 0.782 0.578 0.493
Superior 100 0.851 0.655 0.651 0.598 0.541 0.498
animals 1000 0.828 0.730 0.650 0.619 0.583 0.540
10000 0.859 0.771 0.698 0.660 0.620 0.599

Number of Rate of errors in pedigree
Individuals 4% 8% 12% 16% 20% 24%
10 0.879 0.723 0.716 0.626 0.304 0.473
Superior 100 0.824 0.647 0.643 0.556 0.457 0.480
animals 1000 0.797 0.668 0.604 0.537 0.489 0.462
10000 0.839 0.720 0.651 0.596 0.568 0.537
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Table 4. Selection effectiveness for superior sires selected from full vs. incomplete and wrong pedigrees

Rate of misidentification

4% 8% 12% 16% 20% 24%
1% 82.35 76.47 66.66 62.74 64.70 64.70
Superior 5% 85.04 79.53 74.80 65.35 64.56 66.92
Bulls 10% 86.39 82.25 72.00 71.21 66.66 67.65
20% 89.54 84.61 80.96 78.59 72.09 73.66
Rate of errors in pedigree
4% 8% 12% 16% 20% 24%
1% 80.39 74.50 50.98 50.98 43.13 39.21
Superior 5% 80.15 71.20 64.20 58.75 57.19 49.02
Bulls 10% 81.74 76.11 67.00 64.66 61.74 55.53
20% 85.82 80.48 74.14 70.38 68.54 63.88
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Figure 2. Mean of breeding values in wrong and incomplete pedigrees vs. full pedigree
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