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Abstract: Tn this research, heterogeneity of variance components in cattle populations at climatical regions in
the first three lactations was studied. The data set included the following: 161328 records of first, 123369 records
of second and 81013 records of third lactations, which was collected by Animal Breeding Center of Tran from
1983 to 2004. Records of three lactations were divided in the base of Domarten method. Bartlett test for
heterogeneity of variance components was significant among all subgroups. In order to decrease the
heterogeneity of variance components, we used several data transformation methods mcluding Logarithmic,
Square root and Arc sin transformations. Logarithmic transformation decreased the heterogeneity of variance
compoenents mn the three lactations and other methods had not effect for removing the heterogeneity in any
group. Genetic parameters and heritability were estimated for three lactations by MATVEC program, using
ammal model. Results showed that the henitability estimates of milk yield were decreased from the first lactation
to the third; also the heritability estimates of transformed data were slightly higher than the original data.
Comparison between estimated parameters in single trait and two traits analysis, before and after data
transformation, showed that there were not significant differences between derived results.
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INTRODUCTION

The accuracy of genetic evaluation and estimation of
(co) variance components depends on how well the
assumptions match the data. One of the important
assumptions is that of homogeneity of variances of
random factor (s) across all possible strata of data. The
problem of heterogeneous variances in genetic evaluation
of dawry cattle 1s that, above average amimals may be over
evaluated in more variable herds and as a result, a greater
proportion of animals would be chosen from these herds.
Also, heterogeneity of variances can bring about bias in
estimations, decrease mn accuracy, lowered selection
response and changes in ranking.

Heterogeneity of genetic, permanent environmental
and residual variance components have been reported by
Everett ef al. (1983), Boldman and Freeman (1990) and
Gengler and Wiggans (2001). Nikolaou et al. (2004) have
mtroduced output production levels, herd size, birth rate,
herd management and climatical condition as the sources
of heterogeneity.

To remove the heterogeneity of variance, different
data transformation methods have been suggested. If the

coefficient of variation 1s equal in all treatments and there
is a relationship with mean, there won't need to transform
data. If the ratio of standard deviation to mean is
constant, we use the logarithmic transformation and if the
ratio of standard deviation to the root of mean 1s constant,
we use the square root transformation and if data are in
the form of percentage, we use the Arc sin transformation
(Sancristobal et al., 1993, Freund and Wilson et al., 1993).
The objectives of tlis research were to study the
heterogeneity of variance for milk traits at climitical
regions and to introduce the best method for removing
the heterogeneity of variance components.

MATERIALS AND METHODS

Data classification: Tn this study, data consisted of
161328 milk production records of first lactation, 123369
milk production records of the second lactation and 81013
milk production records of third lactation, which were
collected during 1983-2004 by the Tranian Animal Breeding
Center to estimate genetic parameters at three climatical
regions. The data were divided based on different
climatical regions using advanced Domarten method.
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(Provinces with the coefficient of dryness of less than 10
placed at dry desert region, provinces with the coefficient
of dryness from 10 to 24 placed at Mediterranean region
and provinces with the coefficient of dryness of more
than 24 placed at humid region).

Bartlett test: Bartlett test performed as a pre-test for
studying the heterogeneity of variances between above
groups before and after the data transformation by SASE.
12 program.

Data transformation: For removing the heterogeneity of
variance between mentioned groups, we used three
methods for data transformation of adjusted milk
production (adjusted for 305 day lactation and two times
milking per day) including: Logarithmic, Square Root and
Arc sin transformations.

Data analysis: Data were analyzed using MATVEC
program and animal model.

Univariate analysis: The model equation was:
Y = ptHYS+Agetatey

Which, Y, is the milk yield from cow k in HY'S class
I, p 1s the overall mean, HYS, 1s the effect of Herd-Y ear-
Season, Age, 1s the effect of the age class j, a; is the
breeding value of animal k and ey is the random
residual effect.

Multivariate analysis: Due to a large volume of data in
three lactations, three two-trait analyses, 1.e. among the
three lactations were performed The model equation was:

i NN S A N

Where, y, and v, are records related to the milk yield,
x, and x, are design matrices of fixed effects, z, and z, are
design matrices of random effects, b, and b, are vectors of
fixed effects, a, and a, are vectors of random effects and
e, and e, are vectors of residual effects.

RESULTS AND DISCUSSION

Bartlett test before and after data transformation: The
result of Bartlett test, pre and post transformation, are
shown in Table 1-4. Heterogeneity tests were significant
among all groups (p<0.0001) before data transformation,
mdicating the heterogeneity of variance components
between climatical regions. Comparison between

Table 1: Bartlett test before data transformation
Production level df

v2-value p-value
1st lactation 2 3031 0.0001
2nd lactation 2 393.7 0.0001
3rd lactation 2 350.1 0.0001
Table 2: Bartlett test after logarithmic transformation
Production level df y-value p-value
1st lactation 2 112.2 0.0001
2nd lactation 2 29.5 0.0001
3rd lactation 2 3.5 0.1735
Table 3: Bartlett test after Square root transformation
Production level df v -value p-value
1st lactation 2 109.9 0.0001
2nd lactation 2 89.9 0.0001
3rd lactation 2 73.1 0.0001
Table 4: Bartlett test after Arc sin transformation
Production level df y-value p-value
1st lactation 2 422.6 0.0001
2nd lactation 2 554.5 0.0001
3rd lactation 2 368.8 0.0001

Chi-Square values before and after data transformation
showed that the logarithmic transformation decreased the
heterogeneity of variance components at climatical
regions (especially in the third lactation), but other
methods of data transformation had not only no effect on
removing the heterogeneity, rather mcreased it in some
cases.

Data analysis
Univariate analysis: The results of univariate analysis pre
and post Logarithmic transformation are shown in
Table 5 and 6.

All variance components in three lactations for dry
desert region were the highest and for the humid region
were the lowest. Climatical conditions of humid regions
are responsible for parasitic diseases and decrease n the
average production of ammals. There 1s an envirorumental
variation at dry desert region and additive variance 1s
higher at this region.

Results showed that there were not significant
between before and logarithmic
transformation estimates of heritabilities of the first three
lactation. Heritabilities increased slightly after logarithmic
transformation and the same results observed by Hill
(1983) and Kominakis and Rogdakis (1998).

differences after

Multivariate analysis: Due to lower volume of data at the
Mediterranean — region, we
multivariate analysis on the Mediterranean data.

Results showed that, estimates of vanance
components and heritabilities are more reliable than

performed  arbitrarily
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Table 5: Estimated variance components and heritabilities before data transformation

Climatical region g’ a.’ o, h*S8E
1st lactation Mediterranean 288202 870901 1159103 0.249+0.014
Dry desert 319985 941911 1261896 0.254+0.013
Humid 170257 598262 768519 0.222+£0.011
2nd lactation Mediterranean 290156 1254372 1544528 0.188+0.015
Dry desert 318121 1335550 1653671 0.192+0.009
Humid 175694 945908 1121602 0.157+0.012
3rd lactation Mediterranean 288242 1643140 1931382 0.149+0.013
Dry desert 305286 1650409 1955695 0.156+0.015
Humid 277134 1641931 1919065 0.144+0.017
Table 6: Estimated variance components and heritabilities after logarithmic transformation
Climatical region g’ o’ o2 h’+SE
1st lactation Mediterranean 0.00741521 0.0221034 0.02951868 0.25140.012
Dry desert 0.00715174 0.0208579 0.02800973 0.255+0.014
Humid 0.00391036 0.0135669 0.01747734 0.22440.013
2nd lactation Mediterranean 0.00746550 0.0318359 0.03930147 0.190+0.015
Dry desert 0.00711007 0.0295748 0.03668493 0.19440.016
Humid 0.00403523 0.0214506 0.02548589 0.158+0.013
3rd lactation Mediterranean 0.00741625 0.0417029 0.04911915 0.15140.011
Dry desert 0.00682321 0.0365472 0.0433704 0.157+0.014
Humid 0.00636505 0.0372346 0.04359965 0.146+0.016
Table 7: Estimated variance components and heritabilities in Mediterranean region
Climatical region o’ o’ o, h’+=SE
1st lactation Multivariate 319985 941911 1261896 0.25340.008
Univariate 321536 940956 1262447 0.255+0.010
2nd lactation Multivariate 318121 1335550 1653471 0.19240.012
Univariate 319590 1320049 1639639 0.195+0.013
3rd lactation Multivariate 305286 1650409 1955695 0.156+0.011
Univariate 306172 1646837 1953009 0.157+0.015

univariate analyses due to use more information in the
multivariate analyses (Table 7). Hertability estimates
decreased from the first to third lactation due to decreases
in additive variance. This is consistent with the results of
Dahlin et al. (1998).

The results showed that only the logarithmic
transformation had significant effect on removing
heterogeneity of variance components, but did not
completely remove heterogeneity. The transformed data
resulted i slightly ligher values of hertability, which
decreased from first to third lactation. Also, not many
differences observed between univariate and multivariate
analyses.
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