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Introduction

International rankings of dairy bulls are based on conversion formulae or on overall analysis of
daughter yield deviations (DYD) of each sire * country combination. Consequences of possibly
biased estimations of within country genetic trend on these international rankings have never been
studied. Such a bias would have probably little effect on within country selection, since choice of
bulls and cows are mostly practiced among almost contemporary animals. Even if some bias exists,
it may remain undetected within country, particularly if it is positive. However, this bias may
strongly affect international comparisons: in a couniry which overestimates genetic trend, the young
bulls will be favored in international comparisons. Therefore, each country should estimate its
genetic wend as precisely as possible, and Interbull should give advice and define some rules in this
aim. This work is a contribution to that purpose.

I. Discrepancy between countries

Three observations indicate a large discrepancy between estimated genetic trends in France and
in other countries.

1 mparison with US igre

Since 1975, French Al studs have proven many bulls born from a US sire and a US dam
evaluated in the USA. From 60 to 500 such buils, born in USA or in France after embryo transfer,
have been progeny tested in France each year. This sample of 1951 bulls provided an opportunity to
compare expected genetic trend (estimated from pedigree proofs in USA) with realized trend in
France (estimated from French proofs). } 4

Table 1. Conversion factors from USA to France for milk, fat, and protein yield

Facior Milk Fat Protein
a -399 -28.9 -13.1
b 0.90 0.99 0.90

Each bull had a pedigree proof including either sire + dam information, or sire + maternal
grand-sire (mgs) information. Before comparison with French results, these pedigree proofs were
converted into French units with official formulae (table 1). The "b" factor was derived from within
year standard deviations of proofs and DYD and assuming a genetic correlation equal to 0.9 between
France and USA. The "a" factor was estimated by the difference between US proofs (x "b" factor)
and French proofs of full sib bulls born since 1981 (Martalia and Bonaiti,1993). However, notice that
the comparison of trends does not depend on the "a" factor.

We compared the realized trends in France and the expected ones from US pedigree proofs
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(sire + dam or sire + mgs) for milk, fat, and protein yields. Proofs from the last 1992 run were
considered in both countries. The pedigree trends were always significantly higher than the realized
ones. Between 1978 and 1986 (birth years of bulls), the ratios of expected over realized trends were
2.65, 1.83, and 2.64 for milk, fat, and protein yields, respectively. The ratios were smaller with sire
+ mgs pedigree proofs which only partially account for the genetic trend of the dams: 1.92, 1.33,
1.94.

This discrepancy between expected and realized wends strongly suggests that genetic trend
estimates are biased either in the USA, or in France, or in both countries. An overestimation of the b
factors used in this study, or a decrease with time in the accuracy of dam proofs, are alternative
hypotheses, which however do no seem sufficient to explain such a large discrepancy between
countries.

rvations f EC-Interbul

EEC-Interbull group analysed DYD from four EEC countries (Germany, the Netherlands, Italy
and France) and the USA using the method suggested by Schaeffer (1985). This study provided
international proofs. A pedigree (sire + mgs) international proof might also be computed from these
results for each bull. For bulls with US sire and mgs, the comparison between expected (pedigree
proofs) and realized trends showed large discrepancies among countries. Moreover, as each proof
combined all available information in this analysis, this discrepancy was likely to be still
underestimated.

Such results may be explained by differences in the choice of dams: the weights of secondary
traits (type, milk composition) or the accuracy in the choice of dams would have differently vaned
among countries. However, if this reason is insufficient to explain the observed differences, one
must admit that genetic trend is biased in some national evaluations.

Variations of conversion factors

Some countries may observe that the “a” and "b" estimates vary with the bull samples. This is
an indication of a possible problem in genetic trend estimation. If the "b" factor is assumed to be
constant (theoritical "b") and if the genetic trend is overestimated in the exporting country or
underestimated in the importing country, then the “a” estimate decreases when the average birth year
of the sample increases. Similarly, with the same hypothesis on the genetic trend bias and if the "b"
factor is estimated by Wilmink's method (1986), its estimate decreases when the number of birth
years of bulls included in the analysis increases.

II. Proposals to validate genetic trend estimations

Previous results showed that the estimation of generic trend is likely to be biased in some
countries, in spite of improvements given by the animal model and the BLUP methodology.
Therefore, methods 1o detect biases on genetic trend are needed. Two methods are proposed and
described below.

1 mparison of results from first and all lactations data analvsi

With an individual animal model evaluation system and when data of all parities are analysed,
the estimation of genetic trend results from three different sources of information:
* the superiority of the animals selected as parents over their contemporaries (i.e. expected genetic
trend)
* differences between performances of contemporary daughters issued from parents born in different
years,
* and differences between contemporary performances of cows born in different years.

Obviously, the third source of information does not appear when only first lactation data are
analyzed. Therefore, the estimation of genetic trend obtained from the analysis of first lactation data is
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less likely to be biased, and, in any case, would not be biased by wrong age adjustment factors. As
the genotype*parity interaction is known to be small, both analyses are expected to provide similar
estimates of genetic trend. When comparing the results of a first lactation data analysis with an
analysis of all lactations, an important difference in estimated genetic trend would indicate the
existence of a bias when using the second method.

2) Within-bull variag DYD wi 101

Daughter yield deviations (DYD) of bulls are average performances adjusted for dam breeding
value and for all the effects included in the model, except daughter breeding value. Their expectaton
depends only on the bull, and they are, theoritically, independent of any environmental effect, and
particularly on year of production. This property may be used to validate the estimation of genetic
trend. Let us consider the following model to analyze the individual deviation of daughter k, dijk

dijk = si +Yj + €ijk
with sj being the effect of sire i,
yj being the effect of the jth year of use of bull i,
dJijk being the deviation of daughter k of sire i, obtained in the jth year,
and e;jjx being the error.

Usually, j=1 or 2 (rarely 3) for the first crop of daughters, whereas j is greater than or equal to 5
(rarely 4) for the second crop of daughters.

When the estimate of genetic trend is unbiased, the year effect has a zero expectation and
should not be significant. Aliernatively, the year effect shows a decreasing or increasing trend when
the estimate of genetic trend is underestimated or overestimated, respectively.

In practice, such an analysis does not require individual deviations, but only DYDs per sire and
year of production, with appropriate weightings.

II1. Present status of the French Situation

1) Under estimaton of French genet nd.

Since the animal model implementation in France in 1990, the genetic trend seemed to be
underestimated in the Holstein population (Bonaiti & Boichard,1990). Although they were not
considered as proofs, some facts, already known three years ago, were quite alarming. In 10,000
herds raising animals of both Normande and Holstein breeds, environmental year effects increased
more rapidly in Holstein than in Normande breed. Within sire and maternal grand-sire, bull proofs
tended 1o decrease with birth year, in spite of a likely better value of the dam. To verify and quantify
this intuitive feeling, both methods presented in part II were applied.

The results of an analysis of the first three lactaiions (official evaluation) were compared to
those of an analysis restricted to the first lactation data. They do no completely agree since, in the
population of Holstein Al bulls (>95 % Holstein genes), the estimated genetic trend was increased in
the first lactation analysis by 22 kg milk per year {figure 1).

In the within-bull analysis of DYD, a negative rend was observed in the Holstein breed, as shown in
figure 2. According to birth year of bulls, the DYD decreased by 40-60 kg milk between the first and
second crops of daughters and by 0-10 kg per year within the service period. This trend was most
pronounced for recent bulls (born after 1978), while it was of small magnitude for old bulls (born
before 1975). Although these trends were quite small compared to the large variation in the
environmental conditions and the level of the mates, they demonstrated clearly that the genetic trend
was underestimated in the French Holstein population.



Figure 1. Estimated genetic trend for milk
yield in the Holstein AI bull population
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Figure 2. Within bull evolution of DYD for
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volutj h irv evaluation model

Dairy evaluation in France is based upon a repeatability animal model, including a genetic effect
with groups for unknown parents, a cow permanent environmental effect, a herd-year effect, and
some fixed effects defined within year and region. Until December 1992, these fixed effects included
the effects of parity, calving month within parity, age at calving in first lactation, and calving interval
for later parities.

Since March 1993, the model of analysis has been slightly modified. It included a
preadjustment for heterosis and recombination losses, as described in Boichard et af (1992, 1993).
However, the consequences of this preadjustment were very limited in practice, and the annual
genetic trend was increased by 5 kg milk only in the Holstein AI bull population. The major change
was the inclusion of an age effect within parity 2 and 3, in addition 1o the effect of age in first
lactation. This age effect was of much smaller magnitude than in first lactation (500 kg and 300 kg
milk between extreme classes in parity 2 and 3, against 1100 kg in first lactation) but was found to be
not negligible. Finally, to avoid estimability problems, the effect of preceding calving interval in later
parities was replaced by the effect of days dry. The levels of the age factor are given in table 2.

Table 2. Definition of the age factor levels (within parity, year and region)
in the French evaluation system

Level Parity 1 Parity 2 Parity 3

1 <=23 " <=36 <=48
2 24-26 37-39 49.51
3 27-29 40-42 52-54
4 30-32 43-45 55-57
5 33-35 47-49 58-60
6 36-38 50-52 61-63
7 >=39 >=53 >=64
8 Invalid or unknown - -

* : age in months

3) Validation of the present estimation of genetic oend

The better adjustement for age generated a quite important increase in estimated genetic gain,
rather consistent with that predicted with first lactation data only (figure 1). In the population of pure
Holstein AI bulls born from 1978 to 1986, the estimated genetic trend increased from 54 kg milk per
year to 73 kg, while the estimate from first lactation data reached 76 kg.

Furthermore, DYDs appeared to be more stable over time with the new model (figure 2}, in
spite of a small decrease (-15 10 -30 kg milk) between both crops of daughters.

However, the discrepancy between realized genetic trend in France and expected genetic rend
according to pedigree US proofs was only partially decreased. The ratios of expected over realized
rends reached 1.99, 1.69, and 1.86 with the updated model (june 1993) instead of 2.65, 1.83, and
2.64 with the previous model (december 1992), for milk, fat, and protein yields, respectively. The
figure 3 shows the realized and expecied trends.

IV. A potential source of bias: the preadjustment for age and parity

As already mentioned in part II, the genetic trend estimated from the analysis of all lactation
data includes three sources of information : 1) the superiority of the animals selected as dam or sire
over their contemporaries (i.e. expected genetic trend), 2) the difference between performances of
contemporary daughters born from parents of various age, and 3) the difference between
contemporary performances of cows of various age.
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There 1s no known way 1o measure precisely the relative weights of these three sources of
information. But some indications can be given. When the model includes a parity effect, the third
source provides only little information because there is a close relationship between year of
production, parity and birth year. In contrast, if data are pre-ajusted for parity or age at calving, as it
1s the case in practice in many evaluation systems, this third source becomes very important and
possibly the main one, because there are a lot of possible comparisons of conternporary performances
of cows born in different years. Consequently, the estimated genetic trend may be fully determined
by the choice of the pre-adjusment factors for age at calving. This question led us to investigate the
influence of pre-adjustment factors in the French situation.

In the French evaluation system, the age*parity effects are estimated by region and year. On
average in the recent years, they reached about 0, 1000 and 1300 kg milk in 1rst, 2nd and 3rd
lactations, respectively.

When data were preajusted for these values (defined and computed precisely by year and
region) and when the age*parity effect was removed from the model, results were obviously
unchanged for each effect remaining in the model, including breeding values. When data were
preadjusted with over or under-estimated values and when the age*parity effect remained in the
model, results were still the same. But when the parity effect was removed from the model, the
results were strongly modified. For example, when the differences between second and first
lactations and between third and first lactations were increased by d=50kg (1050 kg milk instead of
1000 on average), and 2d=100kg (1400 kg milk instead of 1300 on average), respectively, the
estimated genetic trend was increased by 23 kg milk per year in Holstein breed. When
considering different values of d, an almost linear relationship was observed between d and the
estimated genetic trend: the annual genetic wrend was biased by an amount close to 0.4 d, even for
very high values of d. Similar results were obtained in other breeds.

These results clearly show the large influence of age pre-adjustment on genetic trend
estimation. As the bias may be very large, and as the strategy regarding age*parity effect varies
among countries (preadjustment, estimation in the evaluation, mixture of both systems when the
contemporary groups distinguish heifers from older cows...), this bias may be an explanation of the
discrepancy observed among countries.

CONCLUSION

In this paper, we have pointed out a large discrepancy between genetic trends estimated in
France and the USA. Some facts (observations from EEC-Interbull groups, unexplained varnations of
conversion factors) suggest that the problem may not be limited to these two countries. To overcome
this problem, two simple methods have been proposed to validate the estimation of genetic trend
within country.

These methods, applied to the French data, demonstrated that the genetic trend was downwards
biased in France until December 1992, and were used to validate some changes in the present analysis
model of the evaluation system. However, in spite of the quite large increase in estimated genetic gain
in the French population resulting from these changes, the discrepancy between France and the USA
was only partially decreased.

Such an analysis could be realized by other countries, particularly those exporting or importing
genes. Each country could 1) compare the resuits of its official evaluation with the results of an
analysis restricted to the first lactation data, and 2) analyse the within-bull evolution of DYD over
time. Moreover, because of the extreme sensitivity of the estimated genetic trend to age adjustment
factors, we would like to recommend to estimate these age (or parity) factors in the evaluation model.
At least, the estimation conditions of the pre-adjustment factors should be described precisely.

From our view point, these additional investigations could make national evaluations more
reliable and more comparable to each other, and consequently could greatly improve the accuracy of
international comparisons, which is the natural objective of the INTERBULL committee.
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Figure 3. Comparison of French proofs with
8007 US pedigree proofs for 1951 Holstein bulls
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