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2- Variance heterogeneity
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Table 1. Structure of the pedigree file for milk and fat yields.

s o s A e
Fat yield Milk yield Variable
=Ll |
342755 384947 bl 5 sl
No. of total animals
204275 234509 2555 SLl Dbl J5 sl
No. of animals with record
La | s
5971 6306 oy S
No. of sires
La yole sliws
167790 189324 3 S
No. of dams
i Ml L ol | s
189276 217088 AT g 53 A R SR S
No. of animals with both parents known
32,62 35.49 2 2 Sl 558 b Sl

Average progeny per sire
rasial Aly s b Sl sl
14999 17420 ) 9 S S
No. of animals with both parents unknown
rasniall Wiy S b g sl
138480 150439 _ IR
No. of animals with one parent unknown
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1- Box- Cox transformation
2- Square root transformation
3- Logarithmic transformation
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Table 2. Descriptive statistics for milk and fat yields in three lactations.

i s

Gl

Sk

S et et 3,555 sl . :
S1.2s < (4o 33) Lo Lae (0 5 AS) N S 02
>
o N ? . . tAAE O'd Trait Lactation
Kurtosis  Skewness cVv SE SD Mean recoras
-0.2268 -0.1297 23.76 3.34 1655.65 6968.79 245192 . }M
Milk yield Js
02217 0.2077 25.74 0122 5643 21921 213368 % First
Fat yield
-0.3898 0.0441 26.59 4.44 1996.14 7505.65 202078 =
Milk yield g2
-0.1541  0.3981 28.77 0162  67.92 23607 176696 s Second
Fat yield
-0.1007 -0.1007 27.38 5.48 2104.40 7685.13 147253 =
Milk yield p o
-0.1167  0.4383 29.59 0.199 71.81 242.66 128923 e Third
Fat yield

Maesls fds 5 e 27 9 et M5 Slls sl (Ked (s sl AL Oga3T Y Jpu

Table 3. Bartlett's test for investigate the homogeneity of variance components of milk and fat yield
before data transformation.

5;1)T 4

[UNE=SPY & sl S PRIt Lie
p-value x? — value DF Lactation Trait
|
0.0001 1461.20 2 5
First
0.0001 780.60 2 £ e
Second Milk yield
0.0001 652.70 2 fo~
Third
|
0.0001 461.10 2 %
First
0.0001 337 2 £ SE
Second Fat yield
0.0001 349.60 2 fr
Third
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Table 4. Bartlett's test for investigate the homogeneity of variance components of milk and fat yield
after data transformation.

oS8 =Sk s ol s sl s
Box-Cox square root Log o2 0052 L
transformed transformed transformed &slsl A Trait
P s creS ol Pl ersS ol Pl e sl DF lactation
p-value x> — value p-value x? — value p-value x? — value
|
0.0001 1537.80 0.0001 1399.70 0.0001 1656.10 2 FJ'}
irst
55 =
0.8234 1.18 0.0001 3408.10 0.0001 705.30 2 f Milk
Second -
yield
0.0001 493.80 0.0001 320.10 0.0001 185.80 2 f{*‘
Third
|
0.0001 559.50 0.0001 65.10 0.0001 109.20 2 “_b
First
" sz
0.0001 336.10 0.0001 321 0.0001 96 2 f Fat
Second -
yield
0.1513 3.62 0.0001 253.80 0.0001 221.70 2 (’h’"ﬂd
Thir
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Table 5. Variance components and heritability of milk and fat yield before grouping data.

S5 bl
Lsﬁ;\i‘:':\)ﬁ L;:‘:;}J u"“-’k'l)‘} “J“.L":BLI u""-’\'l)‘} ol o JAJJMZ 69
h?+SE* o’p o’ e Trait lactation
cla
0.220+0.009 1447284 1128731 318553 7
Milk yield Jsl
0.173+0.001  1460.11 1206.87 253.24 S First
Fat yield
0.182+0.017 2246826 1837820 409006 s
Milk yield pss
0.156+0.014  2192.63 1851.43 341.20 i Second
Fat yield
0.151+0.022 2645852 2047121 398731 =
Milk yield p
0.134+0.019  2477.15 2291.01 186.14 i Third
Fat yield

YR/ ey L5l o0 i 050 ot W5 (6055 (1V44)) OLen 5 i
YY) s S JaslS /Y 5 /Y oM o e gl s /Y

el 3 Laasls glsans 31 ey andllas 550 Slio (5 p iy 5 bl sl
Lo bty (el ol oad Sl o 53 b e 5 Sl Sax gl mte oLl e
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Table 6. Variance components and heritability of milk and fat yield basis on climatical region before
grouping of data.

osbls

B3 bl

.L: ] . . .
P Sk ®iS) Ll e A ‘
S 55 etledl 0 * Cimatie. Rt 030 e
2 e 3 SU =5 i i . .
hesE op o o%a regional lactation Trait
0.208+0.007 1438827 1139584 299243 Sl
Mediterranean
0.191+0.010 1488040 1204335 283705 Sl S Jsl
Dry desert First
0.184+0.027 979302 798791 180511 *."jl’_f
Humid
0.184+0.012 2242341 1829494 412847 Sl
Mediterranean
0.173+0.018 2301126 1902870 398256 Sl S £33 =
Dry desert Second Milk
0.1790.020 1632048 1339006 293042 N
Humid
0.166£0.013 2718766 2265442 453324 el e
Mediterranean
0.151+0.013 2634001 2236359 397642 Sl e £
Dry desert Third
0.163+0.014 1823515 1525533 297982 %‘)J’f‘
Humid
0.157+0.024 145154  1223.32 228.22 sl e
Mediterranean
0.166+0.020 1422.06  1186.49 235.57 Sl S Jl
Dry desert First
0.154+0.018 926.87 783.89 142.98 %‘)J’f‘
Humid
0.135£0.007 221320  1914.46 298.74 shele
Mediterranean
0.146+0.009  2601.41  2221.01 380.40 Sl S £33 e
Dry desert Second Fat
0.13740.011  1585.60  1368.58 217.02 NEae
Humid
0.141#0.015 2189.19  1865.45 323.74 shelzs
Mediterranean
0.158+0.018  2170.92  1827.05 343.87 Sl S £
Dry desert Third
0.150+0.016  1658.48 1409.64 248.84 %"}b_f
Humid

Y
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Table 7. Variance components and heritability of milk and fat yield basis on Mediterranean climatical
region before grouping of data.
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Table 8. Number and percentage of elite cows by different climatic regions for different
transformation methods.
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Table 9. Comparison of breeding value ranks of top dam and sires from the difference methods in
Mediterranean geographical region.
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Abstract

Background and objectives: In most animal models applied for genetic evaluation
of animals, it is assumed that residual and genetic variances are homogeneous in
different environments and genotypes, but in situations where data are obtained
from different environments or at different times, this assumption may be
unrealistic and inaccurate. However, numerous studies have reported
heterogeneous genetic, residual, and phenotypic variances for production traits
based on different factors such as geographical region, production level and herd.
Since the selection decisions in animal breeding rely on estimated breeding values,
ignoring the fact that variances are heterogeneous has consequences, including
inappropriate selection, loss of expected genetic progress and decreased efficiency
of breeding programs. The aim of this study was to investigate the homogeneity or
heterogeneity of variances for milk and fat yield in different climatic regions of
Iran as well as the impact of various methods of data transformation on reducing or
possible elimination of variance heterogeneity and its effects on changing the rank
of the top animals in the population of Holstein cows in Iran.

Materials and methods: In this study milk and fat yield records which were
collected from 1983 to 2014 by the Animal Breeding Center and Promotion of
Animal Products of Iran were used. Records of milk and fat yield were adjusted for
305-d lactation and two times milking. Data were grouped based on the Domarten
method and Bartlett’s test was used for studying the heterogeneity of variances.
The transformation methods of Logarithmic, Square root and Box-Cox were
applied for removing heterogeneity. Estimated breeding values (EBVSs) for animals
were estimated with adjusted and unadjusted data and the Spearman's rank
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correlations between EBVs were computed to assess the re-ranking of best sires
and cows under different percentages of selection.

Results: Results of Bartlett’s test were significant for milk and fat yields in the first
three lactations which indicated the heterogeneity of variances. Applying Box-Cox
data transformation resulted in homogenous variances milk and fat yields in the
first and third lactations, respectively, and square root and logarithmic methods did
not remove completely the heterogeneity, but they reduced partly non uniformity.
Heritability of milk yield and fat yield after data transformation varied from 0.114
to 0.223 and 0.161 to 0.193, respectively, which were slightly higher than that raw
data. Re-ranking of common animals in the top 1% of dams was more than 5% of
top sires. Box-Cox transformation method resulted in homogenous variances and
excluded top 5% and 2% of sires and dams for milk yield and fat yield from the
routine list, respectively.

Conclusion: Based on the current results, it can be concluded that variance
components for milk and fat yields according to different geographic areas in
Holstein cow population is heterogeneous and heterogeneity of variance affects on
genetic evaluation and re-ranking of top sires and dams. Box-Cox transformation
method is more appropriate than other methods because of removing heterogeneity
of variances as well as having the highest rank correlation and minimal changes in
the rank of animals.

Keywords: Variance heterogeneity, Milk yield, Fat yield, Breeding value, Holstein
COW.
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