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Summary.

Accuracy of breeding values and their stability over tirne is irnponant for the industry to maximize Senetic Progress

and to maintain breeden' confrdence in selection programs.

In order to improve proof stability over time, new Maure Equivalent (ME) multiplicative facton, including a parity by

age effect, werc estimated for the lalian Holsein breed. Also management groups, prcviously including all paities

"id 
of urtiabt" length (2tol0 months), were divided by parity (Iirst versus lat€r) and were fixed in length (3 months).

proof stability oveitime was tested by running the genetic evaluarion with these changes on the data sels used for four

subsequent evaluations (January and iuly 192, January and July 1993). Conparisons between fte.proofs from the

ne* oiod"l and th" officiat proofs showed an increased stability of estimared breeding values over time.

The new model, officially implemented for the genetic evaluation surting from Janua'y 1994, reduc€d bu! Proof
standard deyiation b y 17% md cows genetic trend frorn 150 to 120 kg milk/year. As a result, conversion faclors wigr

Italy were a.lso affected.

Introducdon.
In the field of intemational evaluation much attention has been recently payed to correct estimation of genetic tren4
since bias€s in genetic trud may suiously affect intemational ranking of sires. If breeding values are unbiased, we

expect that they will not change by using morc lactations of $re sarne daughten or by adding new daughters born in
differcnt years. Bonaiti (1993) has shown fiar in an animal model using all lactations, genetic Eend may be seriously

affected by comparisons between different paJity cows if age adjusEnent factors are biased. Including an age by parity

effect in the model would greatly reduce the bias in g€netic Eend-
Since July 1989, a single trait rcpeatability animal model has been used in Italy to estirnate EBV for $le HolsEin
brced (Jansen, 1989). Several improvements (e.g. adjusfinent for heterogeneous variance) have been implenenrcd
sinc€, in order to improve proof accuracy. In spite of that, proofs of domestic bulls s€emed to change with Ume,

decreasing from the first to ttrc fifth evaluarion and then gradually going back again !o their initial values. Also bull
breeding values showed a rate of genetic progress different from their pedigree indexes, The objective of the sody was

to inqease proof stability over tirne for the Italian Holstein br€ed.

1. New Mature Equivalent Facbrs.
New Mature Equivalent (ME) factors were estimated on lactations recorded between 1988 utd 1992 using an animal
model (Bagnaro et al., 1994). Since cows of the same age but different parities have different p,roductions, the model
included a parity by age, beside the animal genetic and permanent environment effect, herd year, days open and a zone

by month interaction effect. If parity was not accounM for, ME factors would underestimae poduction for first panty
cows calving after 32 montl$. The largest difference (more Olan 570) in the ME factors estimaEd with and wiuout
parity effect was found between fi$t and second lactarion New days open frctors were also estimaled by the same
model.

2New Herd-Year-Season Grouping SraEgy.
In the ltalian genetic evaluation flexible management groups, inclusive of all parities, have been used since 1989, with
the aim of ninirnizing record losses (Jansen, 1989). All lactations used in the genetic evaluations arc closed, except
for first lactation records. However, the timing of the data flow may cause unbalanced comparisons when
contemporary groups include projected first lactations together with slDrt closed later lactations. In this situaaion sires
of first calvers would be overestinated, while sires of second and later padties, wilh short lacaations, would be
penafized-



In order !o correct for this problem, foUI 3-month seasons were defrned and split into two paritYItrouPs: hrst versus

later (Canavesi er al, 1994t This was equivalenr to introducing a parity effect in lhe model. Subclasses with one

observadon only were discarded and about 4% of cows previously irdexed were losL because they did not have

contemporaries.
FouI' test evaluadons were run with new flranagernent gloups, days open and ME factors on fte sane data sets used for

four offrcial evaluations (January and July 192, and Jalruary and July 193). Average proofs of sil€s by date of first
proofs from the four tesr evaluaiolx were compaled to the official proofs and showed a bener stability over time

(Iables I and 2).
in tlre offrcial evaluations rhe rate of geneiic progress based on pedigee indexes djffered from the genetic progress

estinared on bulls breeding values (Figure tj. Irihe test evaluations the rate of genetic progress esdmated on bull

pnoofs was consistent with the rate based on their pedigree indexes (Figure 2).

ttre increase of breeOing value srability over time was-mostly due to the new $ouping strategy, while neY" ME and DO

faciors alone caused vifiually no changes in bulls brceding values.

ftre ctranges in the genetic evaluation-reduced overall bull proofs standard deviarion by l77o and decreased cows'

genetic uind from i5O to tZO tg mitt/year compared lo July lry3-official evaluation'

&ranges in bull prmf sundard deviatiors anC girretic trendaso affected conversions to and &om Italy with t€ducdon

of.b;ftom 15 to 30%, depending on whether tie rnethod used to estimate 'b'account€d for genetic tsend. In Table 3

old and new conversion factors are given.

Conclusions.
Timing of data flow caused unbalanced cornparisons between first and larcr parities, thus over'€valuadng young sires.

A, 
" 

ai^aqu"naa, genetic rend was overcstirnated. A new grouping suaregy, dividing fi'5l frorn laler parities was Oe

main fador corrccdng lhe problern'

Based on the r€sults of several test runs aimed at checking proof sAbility over time, it was decided !o use the new

ga"piog ,rutgy, r,m and Do facton from the January 1994 run. Due o the reduction in genaic Eend' also

ionvenion facors to and ftorn Ialy were affected by the changes.

ltaning from fanuary 1995 t11e genetic base for m 11'mn ffotein b6eed will be updarcd and will be the average

breeding value of cows bom in 1990.
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Table 3. Conversion factors for milk from Canada" the Netherlands and USA !o Italy.

Convenions Jan 1993 Conversions Jan 1994

a
572
570
l16

b
0.820
97.3
1.160

ab
1043 0.558
986 6l.0
5r7 0.996



Figure 1. Official EBV and Pl
by bulls firsl evaluation dats
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Figure 2. Test EBV and Pl
by bulls lirst evaluation date
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