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Table 1. Structure of the pedigree file for protein yield

Oigy Jw—alS gl gly edly pusual i g s
x5 (Sebl sl il yly (el b Llas
.(\“Y‘YY) Cwl Py QUIW o u;b))l

bl )y pol Glagh I Gaa il
Je gy Jl-dSadg dilise zoaw > by
calize (gla s 53U g ol pial) w58 dw )3 pud (g
Sl @3y Lo ials p bodly (susual i g s
Sbioe o3le g g slaglE (sad, juR el g b bl
g O‘).il opluide lagls Coxes j»

g, 9 2190

Keab b (Sen oy yolite 4 G5 ()
e (S5 glayiabl 25l p ol 586 5 puibyly sl
4 o pluile lagh @ byje SleMbl 5l b Sy
45 )9S (o> Cladgs gm0 9 pld 315 M 3950 Al
Cawl u;l.b:9l§ @ 199:\)40 SleMb| u;l A5 ealaiw! (S]] (X%
3y 03,8 Lial YAY B YSY Lo}l &S
> g (b oy Vo0 elul e 3)5e (sl
a5 9wl lalng Al odd gonal oy )3 e
Oygo FOXporo 8.0 (VA) Sl58le 5 51 edlazwl b leodls

5 (g e 028 BB JlSle -V Jouo

EDWR

Py ps Js D)l’a
\YALA \avvsy YYVOF) g JS ol
FAAYY a5a¥y YFYVO 35555 sl Sllges JS slass

Arany ¥.q5 FYoA oy, olass
Fov-¥ AYAYD VEYYY L )3lo oluss
£a551 YRy We.oF oascia g 93 o b Sllges Slass
ASYANS YO/IAY Yo/ M sl e a8 ol (1 SSke

OeSbe 5 il slme SBlioal +/0 5 (S ) jieST Jline
oSle &S dg olrals fold pow diwd .Cuwl o2y
22 05 xSl i ne Byl <10 Jolis landy
2 odlatwl 3y50 5 (2l OleMbl AoMS Dgr (B4 090
2 b Sgn e & baye (slayeS) Jolds & Budos
SLIY Jods ) g cplida slagls gl jioly oS5 du

ol 0045

Laald (gaung,S g (gudiwd
‘JLw—c\.lf .\.Jy élaw U»Lw] » aooly (§Iadlwd ‘_5‘).3
WAD el dlwd da 4y LB ke olwl p aals
@Bl Jols Sl aiws pow 5 pgd ol slogpapd
@ Cund jlixe Sliosl /0 Jlas liadg (:S0ke &5 59,
Jolis pgd atwd .l 039 eSS adps JS Sk
Slysl </ aiely ) liadg (ke & conl oladls

ool (gtpatand J| L5 Sl (2350 093 s 3 yud (g 0 Mo 4y bgayo iogi Sl =Y Jguo
Table 2. Descriptive statistics for protein yield in three lactations before data grouping

ps ps ol Sl 0o 55, s
S s e (p,55kS) Jno (5 5k5) () P 05
— [0+ VA/FA ARV F¥/0A YYA/AN YFASY . J,l
—[+\¥A YyV/YY A INTINS Yo-/fA ARTA R £9d
oYY YY/\Y NS M/YY YOO/sY AYOYA pow



http://dx.doi.org/10.29252/rap.8.17.130
http://rap.sanru.ac.ir/article-1-863-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-18 ]

[ DOI: 10.29252/rap.8.17.130 ]

WY 9 S35 sl gielil g o1 b 5 Jlo —alS a5 Giliseo ko )3 b (g uib)ly Il (Kenl

oSS o g 4359

S g 5> (S5 sl yielyly opite S5 il 5 435
350 Jdo 03,5 3ysly Iime jolay ndtod 5 b oy |
Dy 2 Oygar $:85 pl ) ool

Yijk =u + HYS1 + bAge] + dg + eijk

Ol) 03 o 1= Agey el Gilj 3 e g (g ke
J = e ol ok il 1= ay (YY) A

S5 5L el 9 udlyly 1521 3502

e (2ol il g by il 2yl e
oAl dgie pleliwy s (Bg) bl (g
Sl Godw g oSS ph Juo wlely (REML)
15,5 odlizl VCE (9) )l58ls

(V) akl,

9 el Olo 0 (Bgp e 4 barye plk odalive = yij
B = HYS, oy 5Sbe = 1 ol - JlmalS

oledl o et Canls g = b b JlmalS ueli el
v[Y] - Aoy 0] _ [G 0] el iz a0 il )lg 5 o2k el
El "o 162 10 R
V(y) =V(Zu) +'V(e) = Z'GZ+R=Z'GZ+R (V) dal,
E(y) = E(Xb) = Xb
odw Jlod g 500
@ o dw Jlo Al 4SOl ) o S plgis 4 JlomdlS Wg polaw I S a4 baipe (sbad)sS ) (hodw Jue
Dg B zys
Vi1 X, 0 071fby [Z. 0 O7pwy [e:
[yz= 0 X, 0f[p,|+]0 1z, 0]u2+e2 (¥) 4kl
V3 0 0 Xs3llbsg 0 0 Zzllus €3
(s b 093w )3 g S35 5 Sy jo il Adgi & bgype (8355 ) = Y32, V1
B 0)93 A 3 brog S 5 51 Sy sl b else 5k e = X3 Xa, Xy
(52 b 093 dus )3 0g)S 15 51 Sy (gl (Bolas Jelge 7yl e Lo = 737,74
By 093 du 3 oS 05 5 Sy (sl b Jelgs > = b3 by, by
o2y 093 dus 5> Wog)S 5 5l S5 e (gl (Bolad Jalge jla = Uz up, uy
By 0)93 w3 ooy S 5 5l G e (gl sdileBl Jalge )by = €3 €3, €1
sl 25 Oygo o (o dw Jao (03 sl g (ul)lgsS = el yile
(¥) alal,
€ F11 Tz Ty Uy Ag11 Ag1; Ags
R =Var|ez|=|r21 T2z I3 G = Var|Uz| = |Agy; Ags, Agas
€3 r3; I3z I3 uz Agsy Ag3z Agas

Jie R 3.0.0 ey ) osbizal U bzl oS5 Sl
2545 b pj Jse s olel 2 e 9 dloxs (A) e

Gylny

ol hag lodls yij jsSde Jge )b > & b as)S
Al g 0l s sbvodls pgd Aoy f Vijg

yi*j = Yij

o3> zonad i 9 Jod
5 owibyly (Keal Jisl 28, b g il jolaie
dod A5 odliiuw! rd);\? 9 \U‘SK—U‘S[{ s slegis,
Jds > us pbl Foxpro 8.0 I8l oy b o as

if A#0

(0) ok
if A=0

Aoy odds Joas ooy y s Jsas edls YTV alayly po
IXW J,.,\._. sosly JPERRVEN ‘).SJL:.O Gy 5 g Ol,}'
osly ped didyy pj dasly ol g gyl has ;5 ol

(%) b,

1 - Box- Cox transformation

2 - Square root transformation


http://dx.doi.org/10.29252/rap.8.17.130
http://rap.sanru.ac.ir/article-1-863-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-18 ]

[ DOI: 10.29252/rap.8.17.130 ]

WY

WA 30l /Y o)l [zt Jlo ol iy cletingy

Ol it (igd Olyedl cupd 4 4295 b ol aidly
Loy ol 0npieS 9 Jol (22yed 0y93 & bonpo (3195
ol Rl b piomen ool pow (B33 0)9> &
Sopslay Bl Gl Ol Gopd ol (g e
Yo g ole b sbals daodhy gunaes I LS
S Ol Mg 5Sibe b sleals g (AYYNY) o e
39Sy e 5 50 |y s oy e (VVEA)
el yidio b Mg (ke b gladlS ) b byl
st Sl ey o ¥ Jga 3 0id &l @l 4 4> gl
iz zolaw wloly b uibjly Ken e drodly
4S5 ke ] Cglao (23 yd (sloyed 5 Jlw—alS Ao
b sleJlomals 5 op a8 Vb Wy (1:0ke b sla Jlo—als
oSbe b glodls > (BlpSy Glie Cid> 5 9 )b
el (3905 b odly (gais0g,S 5 cawl yidis YU 0o
GV sy el o3 il 1) il
onk My oSke b laJlu-dS (glp ord oralis
dSege Sl 59y (e Jolge juin W8T oxms Ll
s adlla (o 55 sl ol gt (Sl b (slndlS
Sy calisee slalase )3 Glpus Copd 4 o A5 03
(V) 355 oo il siKanl ol 3l s el ) 251

Tl x50 9 (igid sloodly gumaiyie

T 4 (17) oL g ping Jgo 3 5l Lol ly (SKeal
Slyil 8di camens Hlme Blul SA a8 s oslisl o
ol 05 ey 3,58, Y g pll JlomalS (gl ylono
Ye =Y, %] (V) o
Frodleg 5 gagls bl

g 45) ¥ p oebyly (Seab S ceyp Gl
oo boodd 3yl (Mol oyl ((Se layielil
@ olo g 5 slagls (sl glady o Siunen g dulio
S A8 dlbre iz lagbyy olel 4Bl )5k
g 0olo slagls o> Y lics odle 5 5 (laglS soled 4,
BV U jtias odle g 5 slagl 5 tias 5 (slagl 1oy
BAD (g Cuto

u.b.))w 0)5.) dw )0 )u.u (J’“':jaf )l..\.D.A LS)LJ My

Yo ¥ sl 53 e @ laodls eanates jlaw 5 8 sl
&S b odnlie ¥ Jodo wlolp ol ol oyl
Oljee e (Senl Jol Gl o5 dw j0 byl
ol g @ sl (2255 0y93 ) lapuibyly (6

Jol (2308 0593 w53 Jlo—alS ojlil aliseo gglaw 4 bgyye puid (5Sg Mo o Yol -V Jgio

Table 3. Descriptive statistics for protein yield in the first three lactations based on herd-year size
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Table 4. Bartlett's test for investigating the homogeneity of variance components of protein yield

before data transformation.
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Table 5. Bartlett's test for investigating the homogeneity of variance components of protein yield after data

transformation
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Table 6. Variance components and heritability of protein yield before grouping data
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Table 7. Variance components and heritability of protein yield after pre-correction and data transformation
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Abstract

This study was carried out to investigate different data transformation methods on
homogeneity and heterogeneity of variance components. Data included 305-day lactation
records for protein yield from the first three lactations of Iranian Holstein cows collected from
1983 to 2014 by the Anima Breeding Center and Promotion of Anima Products of Iran. Data
included 141670 records for 1% lactation, 115395 records for 2™ lactation and 82529 records for
3 |actation. Records were categorized to 3 classes according to the average of herd-year
production. For testing the heterogeneity of variance components Bartlet test was used and it
was significant among all three lactations. A pre-correction method and two different data
transformation methods including Box-Cox and Square root were used to correct for
heterogeneity of variance. Genetic parameter and heritability estimates were estimated by VCE
program, under an anima model. Spearman correlations and proportion of animals selected
before and after data transformation were aso estimated. Application of the Visscher
adjustment method resulted in dightly higher heritabilities, which may be due to the more
accurate estimation of additive genetic effects when heterogeneity is considered. Heterogeneity
of variance had a significant effect on re-ranking and selection of 5% top sires and 1% of top
dams. Pre-correction, Box-Cox and Square root method caused a proportion of 4%, 19% and
10% of top sires and 10%, 21% and 7% of top dams, respectively, to be excluded from selection
when compared to the homogenous variance scenario. The results of this research indicate that
the variance between different levels of herd-year production is not homogeneous and may
influence the ranking and genetic evauation of top cows.
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