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Table 1. Pedigree structure of the data

oleMb! bl
Information statistics
0 yoxis lilgus S Sl 56
The total number of pedigree animals
G82) P35 5093 Job ek 288,31
Average lactation period (day)
(ole) u"‘“l) Ons fli& o u—‘i’l-*-‘ 25.69

Average age at first birth (months)
obeade (5w ys (Sls

. 96.32
Average percentage of Holstein gene
Average number of girls per sire
b o gl g5 slaws (.Sl 107
Average number of girls per dam '
A e il 4 23 slaws (S0l 4755
Average number of girls per each herd '
A5 e il sl (S0l 384
Average number of sire per herd '
e . ‘ . . &
s o sl as ol sl .50k 4423
Average number of dam per herd
550 50 glil 4 (903l 395995 ) olas 10
Number of test day records per girl
LS 2 (513l 4 o303 395 9355 5 Slasd (yeSilis 47559
Average number of test day records per each herd
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6 Random regression test day model
7 Orthogonal Legendre polynomials
8 Third order
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Table 2. Estimate of variance - covariance of additive genetic components for Legendre
function coefficients

S Jol alox P33 alo po alo Pl abox
Coefficient First term Second term Third term Fourth term
A
sl o 0.0033
First term
P32 dox 0.0005
Second term
P dlor -0.0003 -0.0001 0.0005
Third term

b e Su5 (20l sbvole G )0 gy A (07 o L0555, LhulHl (eSS Guil)lsS @bl bl
olyor 45) 25l Al sbdols (o (S Sl il leS rals b oo alS (20l slaole s alold s8I L g
s90 swole jo (i 4 oy Cand 0 Slas a5 Conl (pl ass lis (Wbl oo s Lm‘_ﬂ VA Ve I GOV A L

SIS 5l wilgs go (o200 s @l sloole jo e o Slae 5y calize gloys 1 g 09l cod ALl Gt S lgicay Mas



\- VE- w50l o) olads o) 090 cpls sol5ias 5 2Ll aloee

Jdo Wilgs so (20 i slools (po alold iol38I L 1l o Sles o JIA5 S Jasee byl jogs Sglaste o0l s ogdle .alls

5 ool s il jleS o il ly slia (Seyeddokht et al, 2011) ozl LmQT O () (SNed yialS S
el oal £ 9 0 Jglaz 50 s iy (83,08 Gilisie (slaols 13 g n 4 (2)2 Comnd (518395 ) (igid
3813 &b a5l (0510 Juzmo (il ylgS — il oy (sl32! 2597 3 oY Jgur

Table 3. Estimate of variance - covariance of permanent environment components
for Legendre function coefficients

oy Jol alex pes alox pow alos ek ahox
Coefficient First term Second term Third term Fourth term
Jif e 0.0053
First term
p3° thor ~0.000006 0.0049
Second term
P tho -0.0009 -0.0002 0.0020
Third term
ol dex 0.0003 -0.0010 -0.00007 0.0009

Fourth term
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Table 4. Estimate of additive genetic variance (diagonals) and covariance (under diagonals)
components for fat to protein ratio records in different months of lactation

R i ola
Lactation 1 2 3 4 5 6 7 8 9 10
month

1 0.0049

2 0.0026 0.0019

3 0.0011 0.0014 0.0016

4 0.00029 0.0011 0.0017 0.0020

5 -0.000040 0.0010 0.0017 0.0021 0.0023

6 -0.000030 0.00092 0.0016 0.0020 0.0023 0.0024

7 0.00016 0.0088 0.0014 0.0018 0.0022 0.0024 0.0025

8 0.00038 0.0081 0.0012 0.0016 0.0019 0.0022 0.0025 0.0026

9 0.00048 0.00068 0.00097 0.0013 0.0017 0.0021 0.0024 0.0027 0.0029

10 0.00028 0.00042 0.00069 0.0010 0.0014 0.0019 0.0023 0.0026 0.0029 0.030

e & (% o (613 555y (0310 Lo (B 1 3) (il yleS 9 (S (9y) il yle sl52) 955l 1B Jgu
2O yts iz srolo o

Table 5. Estimate of permanent environment variance (diagonals) and covariance (under
diagonals) components for fat to protein ratio records in different months of lactation

B0yl oo
Lactation 1 2 3 4 5 6 7 8 9 10
month
1 0.012
2 0.0075 0.0074
3 0.0038 0.0063 0.0070
4 0.0012 0.0046 0.0062 0.0062
5 -0.00053 0.0026 0.0044 0.0053 0.0052
6 -0.0015 0.00061 0.0023 0.0037 0.0046 0.0050
7 -0.0018 -0.0010 0.00033 0.0019 0.0035 0.0048 0.0056
8 -0.0017 -0.0019 -0.0011 0.00041 0.0022 0.0041 0.0055 0.0063
9 -0.0011 -0.0017 -0.0014 -0.0004 0.0010 0.0027 0.0044 0.0059 0.0069

-0.0004 -0.00021 -0.00020 -0.00017 0.00008 0.0007  0.0020 0.0041 0.0072 0.011

=
o
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Table 6. Estimate of phenotypic variance (diagonals) and covariance (under diagonals)
components for fat to protein ratio records in different months of lactation

Ls{ba).u..: olo
Lactation 1 2 3 4 5 6 7 8 9 10
month
1 0.077
2 0.010 0.063
3 0.0049 0.0078 0.056
4 0.0015 0.0058 0.0079 0.052
5 -0.0005 0.0036 0.0062 0.0074 0.050
6 -0.0015 0.0015 0.0039 0.0057 0.0069 0.047 0.048
7 -0.0016 -0.0001 0.0017 0.0038 0.0057 0.0072 0.048
8 -0.0013 -0.0011 0.0001 0.0020 0.0042 0.0064 0.0081 0.047
9 -0.0006 -0.0011 -0.0004 0.0009 0.0027 0.0048 0.0069 0.0086 0.047
10 -0.0001 0.0002 0.0004 0.0008 0.0015 0.0026 0.0043 0.0068 0.010 0.049
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Table 7. Heritability (diagonals), additive genetic (under diagonals) and phenotypic (upper
diagonals) correlations for fat to protein ratio records in different months of lactation

olo

POy \ Y Y 4 I 4 s A q ).

Lactation

month
1 0.064  0.145 0.075 0.023 0009 0025 0028 0022 -0011 -0.002
2 0.852  0.030 0.131 0.101 0.064 0.028 -0.003  -0.020 -0.020 0.004
3 0.396  0.816 0.029 0.145 0.116 0.077 0.034 0.002 -0.009  0.009
4 0.092  0.587 0.944 0.039 0.145 0.115 0.076 0.041 0.018  0.017
5 -0.012 0475 0.876 0.982 0.047 0.142 0.116 0.087 0.057  0.032
6 -0.009 0429 0.809 0.931 0.981 0.051 0.151 0.134 0.103  0.055
7 0.047  0.402 0.715 0.835 0.911 0.974 0.052 0.169 0.144  0.089
8 0.107  0.360 0.588 0.697 0.795 0.896 --0.0 0.056 0.182  0.140
9 0.127  0.289 0.448 0.551 0.666 0.797 0.913 0.982 0.061  0.209
10 0075  0.177 0.313 0.430 0.562 0.711 0.850 0.944 0.988  0.061

S (53595 ) (Hhad p3) (oold lanxo (S 9 (ka3 (595) U5 3 (0315 Lwxo il ylg e 1A Jour

B s lisea solo y3 4903159y uien 4 oy

Table 8. Proportion of permanent environment variance from the total variance (diagonals)
and permanent environmental correlation (below diagonals) for fat to protein ratio records in

different lactation mothers

obo
B 1 Y Y ¥ 5 5 v A q \e
Lactation

month

1 0.16

2 0.784  0.118

3 0414  0.884 0.123

4 0.137  0.681 0.936 0.119

5 -0.067 0418 0.740 0.922 0.105

6 -0.193  0.100 0.400 0.633 0.898 0.105

7 -0.223  -0.158  0.053 0.237 0.650 0.915 0.116

8 -0.193 0282  -0.166  0.066 0.396 0.734 0.938 0.132

9 -0.127 0247 0209  -0.065  0.175 0.417 0.717 0.898 0.146

10 -0.034 0024 0023 0020 0011 0.099 0.253 0.484 0.808  0.234
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Figure 1. Changes of additive genetic variance for the trait of fat to protein ratio in different
months of lactation
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Figure 2. Changes of phenotypic, permanent environmental and residual variance for the trait
of fat to protein ratio in different lactation months
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Figure 3. Changes of heritability and repeatability for the ratio of fat to protein in different
months of lactatio
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Abstract

The aim of this research was estimation of genetic parameters for the fat: protein trait (FPR) in
daily milk test records of Iranian dairy cow. From a total of 295,820 monthly daily milk test records,
29,582 first-parity cows in 622 herds were used which were calved from 1997 to 2012. The trait was
analyzed using a covariance function. Orthogonal Legendre polynomials with a 3" order were
implemented to take account of genetic and environmental aspects of milk production over the course
of lactation. The data were analyzed with the help of DXMRR software. Maximum phenotypic and
genetic correlations (0.209 and 0.988) was obtained between the ninth and tenth month Maximum
permanent environment correlation (0.938) was observed between the seventh and eighth months. The
lowest (0.029) and highest (0.064) heritability’s were obtained for the third and first months of the
lactation, respectively. Low heritability magnitudes showed that there is a low genetic variation for

FPR trait which is suggesting much more effects of environmental factors.

Keywords: Covariance function- Dairy cows- Fat-protein ratio- Genetic parameters- Test day
model



