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Table 1-The structure of data used
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Number sires dams of herds ) Number of ., .15« - "
of PTOVINCES actations o . -
. Average  Minimum  Maximum
animals number  number of  number of
of offspring offspring
offspring per sire per sire
per sire
90315 145 72875 188 1 623 100 3320
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5151 300 10003 90 120 70 20 140

033 9 Ll 9a 5l 9a Gubeal 53 o aanial yuddi aad 93 () 530 piShaa g Blaas jlaae Sl janl of yeads (Silae- ¥ Jgaa
(pUSshs) Esbs Jabse

Table 2-Mean, standard deviation, minimum and maximum milk yield corrected for twice milking per day and
mature body weight (kg)

Coefficient . . Mean (Standard e
. Maximum Minimum . Milk yield
of variation deviation)
ik oga LU Ll
4.16 11962 1504 63011514 SR SR
Based on twice milking
gob Jolas 555 pules) 5
4.17 11999 1502 7234+1735

Based on mature body
weight

Olose (S5 5aIBT o basnsy i 55 Joliie 51 caseal
09288 5158 suliinl o g0 AliAL Juo gy ol g3
alad SIS (lsie 4 Olaas (SaB3 ol (V) Jae
Ol 5 Huy JalEie S8 (09380 51 (V) Jue wass S s
Sl e agde (F) Jao Lo wael s o (V) Jus
03 4l 5 sy s Ol g sy e S 59 lsas (S5
SB35 Sl s esdle 5 (£) Jao Lo anaid S Ll
Oinan 5 A 5 5 Gl 5 Hay Bl SIS Gl saa

SIS 55T saliieds Jaliie 31 i, 51 GalaS ol
L) Gty demd (s 1) L) Gl Lo — (s
) obo o s Olaan (o 315 Al g8 Lo S5 (el
BT e s s 3 s (LSS uiie s ol sie

w)ﬁ)}b@}éﬁd&i‘ JJ Jlméd:l‘%ﬁ :"3



vy Sl nlile (slagls)s b M5 lime (S5 U 2 laoms g iy lite 51 el

Slaie dbadle Ll Suldl cage (V) Jao 4 Gl
o LlEe o3 ol s S platin e JSha o3, K
VPSR N O R WY S ¥ Ay IO W
S wals elaial sa ), aond Gabls
8 obols oo 1) s ity B 5 Loy SlE.
s sladas plaiiie e 2B K pule il
eralaaiioa; ol ¥ Jsaa Ha 38l cpl Lo saliiul
I3 51 Sy 58 Gu S BLAIL s 5 suals 3435 50
case Olea (S5 Ol @ o s Sl
35 50T Jao plaiinss SiSIaa a3 ,&1 o s
Goady il slate s (55080 Lol s S 5k w68 s
sl Joo (polad 5o Sy b cutils Hud B el
oxd g cdia gl @Shy Dhie saliial u5se
2 Ofaed Ol Hb s el 5 sad s
=2V RVA 7NNVEVA S WRE- < E W S P N PRy R PO
3383 (ol 5l Jeals gl (0 5 € Johan) wa S us00 5
Blite 13 51 s 5 oS Blal b 4 was e ol
slba Gulls o edulidh (SB35 Gwbyls Llae
5 Sl (BalS Gliie Lyl (A5 L g s Gule)]
Gosdy 23l O Sy slasssls ca g s o
Dlais 34883 cpl 5o aiaad .30 8 e ad w5 cdis
She sln ohw el slagiy)) o (Siea
51 a8l Jue) (V) Joe bau s sad s gl Lad w3
Sols sl Jua) sud a5l sl Jue ales b (Uolise
ol (6 58 Jshan) ad daulaes /A0 cidun ( Joliie I
ST 5 basas 0593 ol 31 sas e Lt il
LS (cau 5k 6590 () o s il 5 s (ST
Lol Jlw @ Gl oS gl 5u oll (plicla
G S ol o daline glakase Glgie o Gy Jlo

il e GALal B S5y o

(0) Jao Lo culgs Ho s adeilal W Jlw 5
LSS5 I3 Jolt ey dy s golesd I3 sl
Jls 5 0 @l 5 Hay bl 5 Hay JolEie 31 o) gua

s € B Gl Jl s s 5 o5

Model [1]: y=Xb + Zju + e

Model [2]: y = Xb + Ziu + Z50 + €

Model [3]: y = Xb +Z1u + Z550 + Z3sh + e

Model [4]: y = Xb +Z1u + Z550 + Zssh + Zssyb + e
Model [5]: y = Xb +Z1u + Z;50 + Zssh + Zssyb +
Zssyc + e
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Table 3-Log likelihood values of genetic analysis models for the milk yield corrected fortwice milking per day
and mature body weight in Iranian Holstein cows

(@) () dw  (V)dee  (V)dwe (V) des
Model 5 Model4 Model3 Model2 Model 1
91.41¢ 89.38¢ 85.80¢ 40.78° 23.592

ol g8 Gl
Milkyield

Oledips Ll g0
Twice milking
gsbs 0o
Mature body weight
il Jae @ lE gl bl Bgsa gl sl Jue i a0
In each row, models with dissimilar letters are significantly different.

-5477.28° -5479.25% -5483.38° -5525.26" -5542.28?
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Table 4-Variance components, heritability with standard error and correlation between sire’s breeding values
estimated by model 1 and other models for the milk yield corrected fortwice milking per day in Iranian Holstein

COWS
Siaad pdraily owbsly oabols ool somoaboly sably owbsly Jae
o Heritability i le e A€ 5La  obedVariance  slast <y Model
el ol A Varia}nce of sire_ and E(ror sl 53l
! Variance Variance O:; sr:re q Province variance A qqitive
correlation of Sire of sire  andner genetic
between and year and year variance
breeding of of birth
values gestation
0.99 0.29 £0.01 2206 2223 19910 5476 1001460 412303 (8}
0.99 0.29 +0.01 1194 19545 1634 999947 409896 (2)
0.99 0.29 +0.01 19445 1459 998372 407984 3)
0.99 0.29 +0.01 1441 998414 406607 4)
0.29 +0.01 998472 405778 5)
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Table 5-Variance Components, heritability with standard error and correlation between sire’s breeding values
estimated by model 1 and other models for the milk yield corrected for mature body weight in Iranian Holstein

COWS
Shad i iy oaboly Geboly oeboly oeboly oeboly oebols Jae
s Heritability jL. 5,0 Jlws,e K5 5 o NREY Sy Model
slens! oAl dg o Variance  m. o EmOr sl
PPN Variance Variance ?\gsh'rf q Variance variance Additive
correlation of Sire of sire  andne of sire genetic
between and year and year and variance
breeding of of birth Province
values gestation
0.99 0.28 +0.01 2816 3135 24507 7011 1316120 507752 1
0.99 0.28 +0.01 1715 23947 2178 1314160 504778 2)
0.99 0.28 +0.01 23805 1933 1299750 502723 3
0.99 0.28 +0.01 1920 1299690 500992 4)
0.28 +0.01 1299750 499920 5)
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The importance of genotype by environment interaction in genetic analysis of
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Introduction: Efficiency of a breeding program affected by accuracy of genetic parameters and
appropriate genetic model analysis is important to increase the accuracy of estimated genetic
parameters. In an appropriate model all significant fixed and random effects are included. Previous
studies show that genotype by environment interaction is an important random effect for genetic
analysis of milk production in dairy cattle. Changes in the relative performance of genotypes (sires)
across different environments play an important role in dairy production systems, especially in
countries relay on imported genetic material (sperms). Genotype by environment interaction arises
when the performance of the different genotypes is not equally influenced by the different
environments. Then, ignoring the interaction, can led to biased estimates of genetic parameters and
reduce the accuracy of selection by changing the ranking of the animals. Therefore, considering this
interaction in a model may improve genetic gain and selection accuracy. This study was carried out
to investigate the effect of genotype by environment interaction in genetic analysis of milk yield of
Holstein dairy cows.

Materials and methods: In this research, 90315 records of first lactation of the dairy cattle were
used. The data were collected from 1996 to 2008 by the Iranian center of Animal Breeding and
Animal Production Improvement which are from 19 different provinces, 188 herds and originated
from 145 sires and 72857 dams. The milk yield records were corrected for 2 times milking frequency
and mature body weight. Genotype by environment interaction can only be identified, if at least two
different environments are considered. Environment can be defined as a unit, but also as a continuous
value of the environment. In this study, the sires were defined as different genotypes. Province, herd,
birth year and calving year were used as the criteria to define different environments. Then sire by
province, sire by herd, sire by birth year and sire by calving year were considered as the genotype by
environment interaction effects. To investigate the importance of these effects on genetic analysis of
the milk yield, they were added to a base model where only additive genetic effect was fitted as the
random effect. Log likelihood ratio test was used for the model comparison. Univariate animal model
was used for analyzing the both dataset including the milk yield records corrected for 2 times milking
frequency and for mature body weight.

Results and discussion: In this research, log likelihood value of the base model for genetic analysis
of the milk yield corrected for 2 times milking frequency and for mature body weight was
significantly improved when the effects of sire by province, sire by herd, sire by birth year or sire by
calving year were added. Accordingly, in both dataset, 0.001, 0.014, 0.001 and 0.002 percent of the
phenotypic variance was due to the effects of sire by province, sire by herd, sire by birth year and sire
by calving year, respectively. Then these effects were important for genetic analysis of milk yield
(P<0.05) but the effect of sire by herd on the genetic analysis of milk yield was more than the other
interaction effects. The same heritabilities were estimated for the milk yield corrected for 2 times
milking frequency (0.28 + 0.01) and mature body weight (0.27 + 0.01) when the sire by herd was
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included or ignored from the model because both the additive genetic variance and the error variance
were decreased similarly when the sire by herd was added to the model. Correlation between the
breeding values of the sires estimated by the model including and ignoring the sire by herd interaction
was calculated to be 0.99. Genotype by environment interaction arises when the performance of the
different genotypes is not equally influenced by the different environments. Then, ignoring the
interaction, can led to biased estimates of genetic parameters and reduce the accuracy of selection by
changing the ranking of the animals. Therefore, considering this interaction in a model may improve
genetic gain and selection accuracy.

Conclusion: This research highlights the importance of genotype by environment interaction in
Iranian dairy cattle. Our results indicated that genotype by environment interaction is not important
for genetic evaluation of the sires when herd, province, birth year or calving year are used to define
the environment. Therefore, the genotype by environment interaction does not change the bulls
ranking in the different environments.
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