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Introduction

Growth traits, such as bodyweight and particulaalyerage daily gains, are important
performance indicators for dual-purpose cattle dsd€anteet al. (2003)). For such growth
traits, there is an increased availability of répdaecords per animal gathered over a certain
test period. Legarrat al (2004) developed a methodology for the conversibparameters
of multi-trait and random regression models. Thgaciive of this paper is to adjust random
regression models suited for the analysis of awerdgily gains. Due to special data
preparations, it became possible to use a multiinadel as reference model. The time-
dependent heritability values estimated with vasiaandom regression models, which
differed in their polynomial degree, were compat@dhe results from the reference model.
The further focus of this study lies on the estioratof breeding value (BV) for average
daily gains during the test period for both modatiants and on the comparison of the
estimated breeding value using rank correlationktap-lists.

Material and methods

The data analyzed in this study were gathered fnoone than 6000 bulls of Czech Pied
breed, performed tested from 1971 to 2007 at 7<edions. The bulls were progeny of a
total of 253 sires, thus every bull had 26 halssiim average. The time period from 12 to
420 days of age was observed. In order to be abévaluate the performance data with a
multi-trait model (MTM), 8 age periods were definéds average daily gain (DG1 to DG8)
of a certain animal within these 50-day age peridde performance with the smallest
temporal distance to the middle of the age perfied d = 37, 88, 139, 190, 241, 292, 343 and
394) was selected. The effects of station, yearsmagon were taken into account through
the creation of Herd*Year*Season classes (HYS) v@thonth intervals chosen for the
season. Per HYS class, at least 40 records weun@eddo be available. Lefy be the record

of animalj in HYS-classi for trait k gathered at agéy. For the MTM, we then obtain the
following shape:
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Here, Sk denotes fixed regression coefficients (with m= 2),1ay is the additive genetic

effect of animaj in HYS-class for traitk, py represents the permanent environmental effect
of animalj, andey is the random residual effect.
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The following random regression model (RRn) wasdufee the analysis of average daily
gains:

Yik = Z O @ (tijk )+ Z q i@ (tijk )+ Z Vim@n (tijk ) te n=2,..4
m=0 m=0 m=0

With: y; « = gain at agé of animalj in Herd*Year*Season, tj = the standardized age in
interval (-1,1), pn(.) = the orthogonal Legendre polynomial of degmee di, = fixed
regression coefficients within Herd*Year*Seasana;, = the additive-genetic random
regression coefficient of animgly,, = the permanent environmental regression coefficien
of animalj, andey = random residual effect.

The estimation of variance components made uséefREML method of the program
VCES5 (Kovacet al, 2002).

Results and discussion

The estimates of the heritability based on MTM amd the RRM at the 8 points of
measurement are listed in Table 1. With values. 26D, 0.164 and 0.069, the comparison of
the H-values estimated with the MTM and those estimatigl models RR2, RR3 and RR4
showed significant lower values for trait DG1. Fhbe models with polynomials of thé3
and 4" degree, the strongest underestimations were fatitiie beginning of the test period.
The MTM and RRM differed only slightly in theiftvalues for traits DG2 to DGS.

Table 1: Comparison of h? coefficients for varying age estimated with different models

M odel DG1 DG2 DG3 DG4 DG5 DG6 DG7 DG8
MTM 0.290 0.100 0.132 0.168 0.203 0.167 0.130 0.045
RR2 0.261 0.115 0.104 0.147 0.164 0.134 0.094 0.129
RR3 0.164 0.071 0.115 0.148 0.162 0.156 0.120 0.073
RR4 0.069 0.083 0.112 0.180 0.190 0.148 0.129 0.076
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Figure 1. Estimated heritability function of RRM compared tothe MTM estimates



The trends in the heritability estimates over tige #or the comparison of RRM with the
MTM are shown in Figure 1. For lower age valueg tteritability estimates based on
models RR3 and RR4 do not match with those fromMA&V. However, the trait DG1
involved significant lower number of observationdamparison with the other traits. For
intermediate and high age periods, the estimatesoofels RR3, RR4 and the MTM are very
similar. The trend in the heritability estimates foe MTM can quite easily be modeled with
the help of the estimated h2-curves of models RRPRR3.

In the Table 2 are given the means and standariatiins of the BV for all animals (with
base value 0) as well as for the percentage rdtasimals with highest BV due to MTM.
With a decreasing proportion of the selected ardmt#ie means increase, whereas the
standard deviation of the BV is reduced. A compmarisf the means shows that the closest
match for all percentage rates is achieved for Mard RR4.

Table 2: Means (X ) and standard deviations (in g) of breeding values for the top
animals and for all animals estimated with the MTM and RRM

top % 1 10 20 50 100

X std X std X std X std X std

MTM  80.6 9.4 523 125 416 142 23.7 180 0 30.1
RR2 663 129 423 139 340 145 196 16.8 0 26.4
RR3 758 128 482 141 385 150 220 179 0 28.8
RR4 800 122 523 143 417 158 241 190 0 31.3

The rank correlations between the BV estimated WiV and those from the RRM are
listed in Table 3. For percentage rates of 10,5Mand 100% model RR4 provided the
highest value of correlations with MTM. Only forteaof 1% model RR3 achieved slightly
higher value (0.790) when compared with model RR#e rank correlations between RR2
and RR4 turned out to be lower then the correlatibatween RR models with adjacent
polynomial degrees.

Table 3: Rank correlations between the breeding values estimated using the MTM and
those estimated using RRM for the top animalsand for all animals

top (%) 1 10 20 50 100
RR2 0.625 0.677 0.733 0.826 0.938
MTM RR3 0.790 0.781 0.834 0.903 0.969
RR4 0.757 0.806 0.859 0.919 0.975
rry  RR3 0.868 0.875 0.893 0.926 0.972
RR4 0.561 0.672 0.745 0.831 0.937
RR3 RR4 0.741 0.789 0.852 0.914 0.972

Using the BV from the analyzed models, top-liststfe best 1 and 10% of all animals were
compiled with consideration first given to all a@il® (including pedigree) and then given to



only bulls with at least one record (see TableTde top-lists based on the BV estimated
using MTM were compared to those estimated usiegRRM. In addition, the number of

animals appearing both in the top-list of MTM amdthe top-list of one of the RRM was

determined. Model RR2 showed the smallest numbeowimon animals in both top-lists. In

contrast, the relative proportions of common aninmalthe top-lists of MTM and the models

RR3 and RR4 are higher. There is no significarfedéhce between RR3 and RR4.

Table 4: Number (N) and proportion (in %) of common animalsin the selected top lists
of theMTM and RRM for all animalsand for those with at least onerecord

all of animals animalswith records
Model top 1% list (=71)  top 10% list(=713) | top 1% list (=64)  top 10% list(=642)
N % N % N % N %
RR2 46 65 557 78 42 66 500 78
RR3 53 75 588 83 48 75 532 83
RR4 52 73 605 85 48 75 548 85

Conclusion

From the estimated rank correlations between thdefsoas well as from the calculated
numbers of common animals in different top-listgpllows that models RR3 and RR4 bring
breeding values with significantly higher degreeswhilarity to the values from MTM then
those yielded by model RR2. If the approved mu#tittmodel is chosen as reference model,
the RRM of 3 and 4" polynomial degree are to be recommended for thienaton of
breeding values for the average daily gain. The afsBRM models becomes a necessity
when all available records per animal are to besiclemed instead of only those with the
smallest temporal distance to the middle of thatdsthed time periods.

Some proceedings based on the presented methoddlagy been used for routine
evaluation of young bulls since 2007 (Kmya et al (2008); Ribyl et al (2008)). Future
research activity should be focused on the vabdaf methodology by evaluation of
independent data sets which prolonging the obsepeeidd to a higher age of the animals,
and which test other types of functions.
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