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1- Pre-Structured Multivariate Model
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Table 1. The structure of the data used in this study
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1- Log Likelihood Ratio Test

2- Generalized Linear Model
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Table 2.The structure of the models used
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Table 3. Significance level of the fixed effects

WWAA e T 0jlosis /o2 Jlo o Slads (slouing sy

ol ol gl gyl gz pdaw =Y Jouo

. N . N . . 2 gl 0y9
R (Bed 0)93 Pl (BB 093 paw (pIyed 0)9> P9 B0y Jgl (aayd o) b el
* *x ** ** *kk ij olo
*kk *kk *x *x * ij JL‘J
ns ns ns ns e (olo) ylga> oy

*: p<0.05, **: p<0.01, ***: p<0.001, ns: not significant

Ll 03 ob)gi ¥ Jsdo 0 odlaiwl 5y50 calises (g0 o
ST Gl Jso cnyte o glaiods g gl G )
SMo 5l (m3yd )9 @y ) b Mg Olie (S
BIC ,olie dulio .05 odlitul (BIC) (cj cleMb]
ol L a aw Jae amd e ol bz sla e
i S5 5 el Jae e BIC Jade (a8
oplutde (slagls 5 (22yed alisee (50)93 B )3 b Mg
slooygd ) b Mg Jao ol ol p b ol
Gilin () 0,5 4o & Se5 o ] e 3,08
2l g ped (b 0y oyl (Bapd 0ye> Juld
P (B sloygd Jold o) | g (B2 (slooygd
ooy 500 Gjled Dgdie el oy 9 pike
Se Ol (S8j b 5l e g ke pgw (B
gl e rguone S

28 Mg Glipe (e85 3T sl il Cliiss )
JHe by pdpliSS Joe I ilisee (23yd (slaoygd 5
55 2ols Lol ((YeVY) 258 so oolitw] puxel (g0 it wix
liass o eolaiwl dyg0 sl Jde &S b L sl
Ol > & e oo Nz Jho b duglie 3 adiS
14155005 51 (65208 )87 5w #Blg ool 3)90 (Badcs
ot 355 o A1) (Js0 i) ¥ e J Jolo ol
Ol opite iz Ja0) O s 5l Jobs mls b mls ol
duglie 3,03 )13 (e odlatul )50 gy yobds &5 (el
Db 0

oyg> 3 b My ol ST Gy quslie Juo
Gely e iy JladlS 51 5 oMl o2y il
b adys ol ps (Sl Sl lpedr plee (Sef ol
(sl (i all e Bolay Il ple 505 jlea
S5 P o s 5 sle o e
Jo 3 o9 sbosine Joer syole 5 inn (s
boed Wy olie il olie wais bld je5ie
Sloyed > G pl o oo S Jao oyl 5l edlal
eI Cpa ey g el pae ped ol (2O
2 e pl w38 dygly <NY g ND VY N
25b o 42538 Sldllas Il Juols Jblie (cladygly (gl
S picdlyy cplplodSAYAYNF)(+/YV= /1 gaib)
438 Sliggss j Juols zols b suiss ol ) odd 3yl
dy90 Dlat 5 ol @l g ool sl 1 )l cillas
piY bl s ol o (S5 Ul cla Jae 5> odlazul
@3yed (slo)gd 53 b Mg liee (S5 LT el ),
90 o i Joli san slaJse cplpls )by calise
sbadse ool jl ol gl polsl 2 opsiite iz g 0pite
G5 50 a8 Cawl S5 @ p3Y L0 S sl oyaie S
1571 OT =l 1o eolatwl 10 0 pxie 93 sl Jde jl pils
odlisl 0 pite Az slaJie il slp S lsie 4

00,5 s o sl easl) 51 W
(ploicayd Sl (0K jlade 0 i W s Jawe
x> slaJse BIC ‘pismen g o 3yl (sl yel )by dlass

o3l 3590 (gla Jao (6lp o dusle BIC 5 slod Cannyd yiSTus o3, o ond 3,91y (sl yial b dlaws =¥ Jous
Table 4. The number of estimated parameters, the logarithm of maximum likelihood, and the calculated

BIC for the models used
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Table 5. Heritability on diagonal, genetic correlation below the diagonal and phenotypic correlation above the
diagonal for milk production in the five lactation periods of Holstein cows using the best model.
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Table 6. Heritability on diagonal, genetic correlation below the dia(r;onal and phenotypic correlation above the
0

diagonal for milk production in the five lactation periods of H

stein cows for model 5
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Abstract

In this study, appropriate genetic co (variance) structure across ages of milk production in the
Iranian Holstein cows was modeled using 35167 records originated from 1098 sires and 27236
dams. These data were collected from 110 herds during 2011 to 2015 by the Iranian Animal
Breeding Center. For all lactations, birth year, birth month, calving year, calving season, calving
month, age and herd were considered as the fixed effects. The effect of the animal age was fitted
as acovariate. In thisresearch, materna genetic and non-genetic effects, the effect of herd-year-
season as well as the animal genetic effects were fitted as the random effects. For each lactation,
to investigate the importance of fixed and random effects, univariate animal model was used. In
order to fit the best model for genetic analysis of the five lactations pre-structured and
unstructured multivariate models and repeatability model were used. The results show in
comparison with pre-structure models, unstructured and repeatability models are less
appropriate for genetic analysis of milk yield. The results derived from the best model indicate
that milk yield is genetically changed up to 3" lactation but no changes were found for the later
lactations therefore, selection accuracy of Iranian Holstein cows could be increased when the
additional milk records measured at the second and third lactations are used as well as the first
lactation milk records. This issue should be studied economically as measuring the additional
records takes more cost. In addition, it is suggested using appropriate models to increase the
accuracy of estimated genetic parameters.

Keywords: Appropriate model, Iranian Holstein Cows, Genetic Analysis, Milk Production,
Repeatability model



