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Background

In Christensen et al. [1], an error was made. In the
paper, we claim that genetic variance and breeding val-
ues for crossbred performance of sire line boars should
be computed from allele substitution effects for sire line
boars when mated to a crossbred sow population, and
that these should contain a correction term to account
for the fact that the population of crossbred sows is not
in Hardy—Weinberg equilibrium. This is not correct.

As explained by Duenk [2] (see in particular sub-
Sect. 4.2.1), when we are interested in the value that is
transmitted to crossbred offspring, the appropriate defi-
nition to use is the average value of transmitted alleles
to the offspring. In the context of the three-way cross-
breeding considered in Christensen et al. [1], sire line
alleles transmitted to crossbreds will always pair with an
allele from the sow population. Thus, the average effect
for crossbred performance is o + (ps — gs)d, where « is
the additive effect, d is the dominance effect, and p; and
qs = 1 — ps are allele frequencies of the sow population.

The original article can be found online at https://doi.org/10.1186/51271
1-019-0486-2.
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The implication is that there should not be a correction
term to account for the population of crossbred sows not
being in Hardy—Weinberg equilibrium. Thanks to Pascal
Duenk from Wageningen University for pointing this out.

The aim of this correction paper is to present the cor-
rect formulas for the genetic variance and covariance,
and breeding values in “Methods” section, and to present
updated results for the data analysis in the Results sec-
tion. The updated results are very similar to the previ-
ous ones, with only changes in final decimals, and hence
they do not cause any changes in the Discussion or Con-
clusions sections. Below, the equation, table and figure
numbers are consistent with those in Christensen et al.
[1], and the written text is also consistent to the extent
that it makes sense, except that we have followed Duenk
[2], and now we use the term “average effect” instead of
“allele substitution effect”

We apologize for any inconvenience.

Methods

Additive genetic variance and covariance

The additive genetic variance for crossbred performance
(mating sire line with sows from another population) is
obtained from the vector of average effects for sire line
boar alleles when mated to the specific population. The
vector of average effects is expressed as:
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oac =ac + ((—=nc/k)1+de) X re, 6)
with

Tes = (es — Pes)s (7)

where p.s and q are vectors of frequencies of the first
and second allele in crossbred sows, respectively. The
resulting expression for the additive genetic variance for
crossbred performance of sire line boars (mating with
crossbred sows) is:

o C N2
o2 = S uhahode+ S 22hah (b (o + n2 k%),
J J
| (8)
where 7. is the jth element of the vector defined in
Eq. (7).
The additive genetic covariance between purebred and

crossbred performances is obtained from covariances
between average effects, which becomes:

Oepe = D WHaE|hert| = D 2Wthoupe

j j
+ 3 22y (1 — 2 ) s (0w + mome/ )
j
)

Breeding values for crossbred performance
Breeding values of sire line boars for three-way cross-
bred performance are obtained from the average effects
of sire line boar alleles for crossbred performance as
shown in Eq. (6), and can therefore be expressed as
BV, =Z,(a. + ((—n¢/k)1 +d.) x re5), where 1y is
defined in Eq. (7). Thus, from the SNP effects model in
Christensen et al. [1], EBV for three-way crossbred per-
formance of sire line boars are equal to:

EBV, =727, (ﬁc + ((_ﬁc/k)l + ac) X rcs): (13)
and accuracies can be obtained from prediction error
variance (PEV) as:

acce; =1— \/PEVC,i /Var(BV.,),
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where (BV.;) = (2,2]) o2.+ (2,22} (3, +n?/k*),
with A, being a diagonal matrix with elements r, and
with PEV, computed as explained in the Appendix in
Christensen et al. [1], but using r.s as defined in Eq. (7).

Results
Estimates of additive genetic variances, covariance and
correlation (with associated standard errors) for purebred
and crossbred performances for each trait are in the table
below, equivalent to Table 3 in Chritensen et al. [1]. Esti-
mates of additive genetic correlations between purebred
and crossbred performances ranged from 0.76 for ADG to
0.97 for BE.

EBV of Duroc boars for purebred and crossbred perfor-
mances are in Fig. 1, and accuracies of EBV for purebred
and crossbred performances of Duroc boars are in Fig. 2.

Table 3 Additive genetic parameters and heritabilities.
Additive genetic parameters for the four traits are
computed from model parameter estimates in Table 2
in Christensen et al. [1]. Concerning parameters a;,p
and h’z,, we refer to Table 3 in Christensen et al. [1].
Variance for crossbred performance: ‘7;,: computed using
Eq. (8), covariance between purebred and crossbred
performances: o4,c computed using Eq. (9), correlation
between purebred and crossbred performances: pg pc,
and heritability h? = ;c/(a‘;"’cﬁcadzlc + E,a,i + 02,
where 3G, and 3D, are averages of diagonal elements
in matrices G and D, in Christensen et al. [1], respectively.
BF: ultra-sound recorded backfat thickness, CONF: overall
conformation score, ADG: average daily gain, FCR: feed
conversion ratio

BF CONF ADG FCR

2
%p
ngc 0.129(0.016) 0.038(0.009) 0.0026 (0.0004) 0.0026 (0.0006)
Ogpc 0.102 (0.010)  0.042(0.009) 0.0013 (0.0003) 0.0022 (0.0005)
Pgpc 0.97 (0.07) 0.83(0.16) 0.76 (0.17) 0.88(0.17)

2
hy
hg 0.21(0.02) 0.09 (0.02) 0.15(0.02) 0.10(0.02)
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Fig. 1 EBV for purebred and crossbred performances in Duroc boars. BF ultra-sound recorded backfat thickness, CONF overall conformation score,
ADG average daily gain, FCR feed conversion ratio
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Fig. 2 Accuracies of EBV for purebred and crossbred performances in Duroc boars. BF ultra-sound recorded backfat thickness, CONF overall
conformation score, ADG average daily gain, FCR feed conversion ratio
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