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The effect of boar breed type on reproduction,
production performance and carcass
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A total of 720 sows were inseminated with semen from eight commercially available
boar breed types (Landrace, Large White, Duroc, Landrace x Large White, Landrace x
Duroc, Landrace x Large White X Duroc, Large White X Duroc and Landrace x Large
White x Pietrain). There were no effects of purebred versus crossbred boar breed type
on reproductive performance or on production performance of progeny. The only car-
cass evaluation parameter affected was V measurement (backfat thickness at the edge
of the eye muscle) which was 2 mm thicker (P < 0.05) for the progeny of crossbred
boars. Meat from pigs of purebred boars breed had a higher proportion of intramuscu-
lar fat than that from crossbred boars breed (26.5 v 21.1 g/kg, respectively, P < 0.05).
There were inconsistent effects of individual boar breed type on performance, carcass
quality and meat quality. Producers should consider the variation between the progeny
of individual boars to achieve improved production performance. There was also a lack
of relationship between backfat at the P, position and eye muscle area or depth (r =
—0.03 and —0.01, respectively) which suggests that carcass characteristics other than P,
backfat need to be included in the selection of breeding animals. Similarly, the weak
correlations between carcass and meat quality traits (r < 0.3) indicate that if meat
quality is to be improved, it must be specifically included in the selection criteria.
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Introduction
The aim of genetic selection is to improve
performance and ultimately profitability
by incorporating the beneficial traits from
a breed type while eliminating undesir-
able traits. During the last 30 years a
large number of genetic studies have been
carried out to improve the traits which
determine performance and carcass traits
in pig production. Selection has primarily
focused on traits such as growth rate, feed
conversion ratio (FCR), kill-out propor-
tion and backfat thickness.

Meat quality is assessed by a number
of variables which include: intramuscu-
lar fat, drip loss, water holding capac-
ity, tenderness (shear force) and pH of
semi-membranosus muscle. Fortunately
many of these traits are heritable and
the generation interval for pigs is short
enough to allow rapid improvement (Rauw
et al., 1998). However, within the United
Kingdom there is at present no system
for direct genetic selection based on meat
quality traits. Therefore, any change in
meat quality has been the result of correla-
tion with the selection indices used (i.e.
backfat, growth rate and FCR).

Terminal sire line has been shown to
affect the reproductive traits of the sows
with which they are mated. Edwards et al.
(1992) compared the progeny from Large
White and Duroc boars and reported that
Duroc-sired litters were larger at birth
(+0.9 pigs) and at weaning (+0.4 pigs).
However, this was associated with lower
birth and weaning weights for individual
piglets. The Duroc breed type has also
been reported to be older at puberty
(Young, 1998), which is in contrast to the
work of Irgang et al. (1992).

One of the main objectives of pig breed-
ing programmes has been to increase the
carcass lean to fat ratio. Progress has been
made in reducing subcutaneous fat during
the last three decades. For example, in
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Northern Ireland, pigs tested at the Central
Testing Station in 1976 had an average P,
of 14 mm, whereas in 2000 the average was
6.6 mm. Percentage lean meat increased
from 61.5 to 67.6% over the same period
and feed conversion ratio (FCR) declined
from 3.0 to 2.27 (PL.G., 2000). Another
important carcass trait altered via selec-
tive breeding is cross-sectional area of the
eye muscle (longissimus dorsi). A large
eye muscle is not a notable feature of the
Duroc boar breed type in comparison with
Large White and Landrace boar breed
types (Smith, Pearson and Purchas, 1990).
Pietrain pigs have a large eye muscle but
are associated with poorer performance
and are subject to porcine stress syndrome
(PSS). Recent studies on the carcass qual-
ity of different breed types have produced
conflicting results. Candek-Potokar et al.
(1998) reported that there was no differ-
ence in the carcass quality of Duroc and
Large White pigs. However, Blanchard ez al.
(1999) reported that backfat was higher for
Duroc pigs and lean percentage was lower.

Selection for high carcass quality (e.g.
increased lean meat percentage) has
been associated with a lower meat qual-
ity (Kempster et al., 1986). It has been
suggested that the use of the Duroc in
pig breeding programmes may help to
improve eating quality of meat due to
the higher levels of intramuscular fat.
Cameron et al. (1990) compared the meat
and eating quality of Duroc and British
Landrace pigs. These workers reported
that Duroc eye muscle was darker, red-
der and contained more intramuscular fat
and less moisture than Landrace muscle.
Blanchard et al. (1999) compared grad-
ed levels of Duroc inclusion with Large
White x Landrace crosses and obtained
similar results.

The primary objective of this study was
to examine the different boar breed types
available commercially and to establish
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possible associations with reproduction,
production performance, and carcass and
meat quality. A secondary objective was to
investigate differences between crossbred
and purebred boars.

Material and Methods

Three main Northern Ireland-based semen
suppliers were used, Deerpark Pedigree
Pigs, Elite Sires and Hermitage Al, in
order to ensure that results obtained were
representative of the genetic material used
across Northern Ireland. These companies
were chosen on the basis that each com-
pany had each of the eight boar breed types
to be evaluated. The boar breed types
(number of boars) evaluated were:
Landrace (n = 9); Large White (n = 11);
Duroc (n = 8); Landrace x Large White
(n = 8); Landrace x Duroc (n = 8); Large
White x Duroc (n = 5); Landrace x Large
White x Duroc (n = 8) and Landrace x
Large White x Pietrain (n = 7).

A list of all available boars, within each
boar breed type, was obtained from the
companies and individual boars were select-
ed from the lists at random with equal rep-
resentation from each supplier. The study
ran continuously over a 3-year period. As
the objective of the experiment was to
evaluate the effects of boar breed type, not
supplier, all data were pooled across suppli-
ers. A total of 720 (151 first cross Landrace
x Large White, 482 ¥ Landrace and 87
pure Landrace) sows were inseminated
during the experimental period.

Reproductive performance

The 720 sows used were inseminated with
semen from boars from the eight different
boar breed types. Reproductive perfor-
mance was assessed using the following
criteria: number of pigs born alive; number
of pigs stillborn; birth weight; pre-weaning
mortality and weaning weight.

Production performance

All pigs were born in crated farrowing
accommodation and were offered a com-
mercially available creep feed from 10
days of age in a forward creep area. Piglets
were weaned at 4 weeks of age and allo-
cated to pens according to their boar breed
type. Over eight weanings eight groups of
10 pigs, balanced for gender, from each of
the eight boar breed types, giving a total
of 640 pigs, were housed in post weaning
accommodation until 10 weeks of age.
Five pigs were selected from two litters
by the same boar breed type for each of
the eight weanings. Thus, pigs from 128
litters were involved in the performance
study. Pigs were weighed at weaning and
at 10 weeks of age on transfer to finishing
accommodation, where they remained in
their original groups. Feed intake, aver-
age daily gain (ADG) and feed conversion
ratio (FCR) were recorded for the 6-week
period in post weaning accommodation
and over the finishing period from 10
weeks of age until slaughter at approxi-
mately 20 weeks of age. All pigs were
offered identical diets and were subject to
the same management regime.

Carcass quality

Pigs were weighed weekly prior to slaughter
and were selected for slaughter at approxi-
mately 90 kg live weight (approximately
20 weeks of age) to represent the average
weight of the pen and provide a repre-
sentative sample for carcass evaluation
between progeny of each of the eight boar
breed types. There was only one slaughter
day per batch for the purpose of carcass
evaluation. A total of 366 pigs (representa-
tive of the average growth of pigs in each
pen on the performance trial) were used to
determine the effects of boar breed type on
selected carcass traits and consisted of the
following per boar breed type: Landrace
(n = 39); Large White (n = 59); Duroc
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(n =39); Landrace x Large White (n =52);
Landrace x Duroc (n = 42); Large White x
Duroc (n = 45); Landrace x Large White
x Duroc (n = 43) and Landrace x Large
White x Pietrain (n = 47).

One chop (100 mm thick) was removed
from the cross section of the loin at the
last rib from each carcass collected at the
factory. An image of each chop was cap-
tured using a digital camera. This image
was downloaded on to a computer and
total chop area, eye muscle (longissinus
dorsi) area, tail area, percentage surface
fat in the chop, percentage surface fat in
the chop tail, V measurement (backfat
thickness at the edge of the eye muscle),
eye muscle depth and P,,.. (backfat
65 mm from the mid line where the last rib
joins the spinal column) were calculated
using image analysis software (PC image —
Foster Associates Ltd). As back-bacon
cuts are approximately 200 mm in length,
this was the standard applied to the digital
photographs. The total chop area was sub-
divided into tail and eye muscle sections
following the line of the V measurement to
the ventral boundary of the eye muscle and
then to the internal surface of the chop.
The areas of muscle and subcutaneous fat
were measured in each section together
with the area of intermuscular surface fat
in the tail section. The programme was
able to recognise areas of fat by selecting
the colour on the photograph correspond-
ing to a preset range of wavelengths. In
addition, P,p, rory Was measured at the
factory using an optical probe (intrascope)
and kill-out (g/kg) was determined (Cold
weight/final weight). Lean meat (g/kg) was
calculated from backfat measurements
according to EC Decision (94/567/EC).

Meat quality

At transfer to the finishing accommoda-
tion, equal numbers of boars and gilts
from each pen on the performance trial
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were chosen for meat quality analysis.
The number per boar breed type was:
Landrace (n = 30); Large White (n = 57);
Duroc (n =36); Landrace x Large White (n
= 52); Landrace x Duroc (n = 44); Large
White x Duroc (n = 35); Landrace x Large
White x Duroc (n = 38) and Landrace x
Large White x Pietrain (n = 53). The set of
pigs used for meat quality analyses repre-
sented a subset of those used for carcass
measurements.

It is well known that meat quality is
dependent on slaughter date due to spe-
cific conditions at the factory on that day.
Therefore, sample pigs from any given
batch were slaughtered on the same day
regardless of weight. Meat quality vari-
ables measured were colour coordinates
X, Y and Z - these were later converted
to CIELAB colour values for L* a* b¥*,
chroma and hue — ultimate pH (pH,), shear
force (Warner Bratzler), cooking loss and
drip loss (according to the methods outlined
in Beattie et al, 1999). A representative
sample of the progeny of each boar breed
type (in total n = 137) was taken at slaugh-
ter for intramuscular fat determination:
Landrace (n = 15); Large White (n = 25);
Duroc (n = 10); Landrace x Large White
(n = 13); Landrace x Duroc (n = 17); Large
White x Duroc (n = 14); Landrace x Large
White x Duroc (n = 13) and Landrace x
Large White x Pietrain (n = 30).

Statistical analysis

All data were analysed using one-way
analysis of variance (ANOVA Genstat 6)
to test for differences between purebred
and crossbred boars and for the effect
of boar breed type. The model included
the effect of boar breed type (purebred,
crossbred or individually). Litters from
individual sows were taken as the experi-
mental unit for reproductive traits. For
production performance, the pen was
taken as the experimental unit and initial



McCANN ET AL.: EFFECT OF BOAR BREED TYPE 175

weight used as a covariate to eliminate
any effect of batch. Individual pigs were
taken as the experimental unit for car-
cass and meat quality assessments. Any
differences in live weight at slaughter
were accounted for by covariate analysis.
Pairwise differences between boar breed
types were tested, when the overall F-test
for variation among boar breed types was
significant, using the LSD method. Simple
correlations were estimated to establish
the relationships between production, car-
cass and meat quality traits.

Results

Reproductive and production performance
None of the measured reproductive char-
acteristics were affected by whether the
boar was purebred or crossbred and no
difference in production performance
was found between the progeny of pure-
bred and crossbred boars (data not pre-
sented).

Data for production and reproductive
performance are presented in Table 1.
When individual boar breed types were
compared, sows mated with Duroc and
Large White x Duroc boars had a great-
er number of pigs born alive than those
mated with Large White, Landrace x
Duroc and Landrace x Large White X
Pietrain. Progeny of the two Duroc cross-
es (Landrace x Duroc and Large White
x Duroc) and Large White boars had
higher feed intake up to 10 weeks of age,
than progeny of the other boar breed
types (apart from Duroc and Landrace
x Large White and Duroc) but this
was not maintained during the finishing
period. However, FCR during the finish-
ing period for pigs sired by Duroc (2.77)
and Landrace x Large White x Pietrain
(2.78) boars was higher than that for
pigs sired by Large White x Duroc (2.26)
boars.

Carcass and meat quality

Progeny from purebred boars had a small-
er measurement for V fat depth than prog-
eny from crossbred boars (19.6 v 21.6 mm,
P < 0.05). There were no other statistically
significant differences in carcass quality
traits between the progeny of purebred
and crossbred boars. The progeny from
purebred boars contained much higher
levels of intramuscular fat (26.5 v 21.1g/kg,
P < 0.05).

The comparison of carcass and meat
quality characteristics between the prog-
eny of the boar breed types is shown in
Table 2. Backfat depth (P,), relative fat
area in the chop, kill-out proportion and
carcass lean proportion varied significant-
ly among the boar breed types. Progeny
of Landrace boars had the lowest P, and
the highest proportion of lean. Kill-out
proportion was highest for progeny of
Landrace x Large White and Landrace x
Large White x Pietrain and lowest for
progeny of Landrace x Duroc boars
(P < 0.05). Progeny of Landrace x Large
White boars had a lower relative fat area
in the chops than progeny of Large White,
Landrace x Large White x Pietrain and
Landrace (P < 0.05).

There were significant differences in
cooking loss and pH  between the boar
breed types. Meat from Duroc proge-
ny had the lowest pH, while that from
Landrace, Landrace x Large White X
Pietrain and Landrace x Large White x
Duroc progeny had the highest pH,. This
corresponds with cooking loss, as the meat
of Landrace progeny had the lowest value
for cooking loss.

Relationship between carcass

quality measurements

The correlations between the various car-
cass quality variables are given in Table 3.
Eye muscle area was positively correlated
with eye muscle depth and V fat measure-
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ment (P < 0.01 and P < 0.05, respectively).
g8 The relative fat area in the chop was sig-
S é § § g g ﬁ E § § nificantly positively related to the relative
ES 2 e fat area in the chop tail, V fat, and P,.
There was a strong positive correlation
_ between the relative fat area in the chop
52 2mxanas ‘ tail anq V fat depth (P < 0.001). Backfat
=2lgssSgss |3 determined at the factory (P,p,crory) Was
= 2 positively correlated with P, measured
3 by image analysis (P,,pny) (P < 0.001).
. ) BOth Poracrory an.d P arin Were nega-
© |235%83% £ tively correlated with carcass lean (P <
£ |7 SRR RS = 0.001). Although there were significant
A = relationships between the variables, the
§ 5 actual value for r in the majority of cases
ol % was low, indicating that the relationships
% Z 889825 = were not strong. However, there were
4 < Sess s 51 . .
= | = ' = strong relationships between the V fat
= 2 depth and relative fat area in the chop tail
< & (r = 0.61, P < 0.001), between lean meat
= |7 a3 ~
g g scwz Z and P,p, 1oy (r = 0.91, P < 0.001), and
2|z |SSSS g between P, -rory and P, o (r = 0.58,
g2 S P < 0.001).
o
] 7]
Q (5}
g g — § Relationship between meat quality traits
g “E Slzag 3 Table 4 presents the correlation matrix for
"2 & § i g Y the meat quality measurements. The light-
£12° E ness of meat colour (L*), was positively
% _ § related to a* b* and chroma (P < 0.001).
5 = v L*was negatively related to pH (P < 0.05)
“ s 5|28 ) as were b* and chroma (P < 0.01). Strong
v | QS| S .
= g ' v correlations were observed between a* and
S o values for b* chroma and hue. Cooking
. g loss and drip loss were positively correlated
2 - 8 (P < 0.001). Both of these variables were
E & 5 :éo negatively correlated (P < 0.001) with pH .
L%'O “z Intramuscular fat was only significantly
E correlated with drip loss (P < 0.05). Again,
& it is important to note that many of the
= > correlations were low; therefore the rela-
aa g ﬁ tionships were not particularly strong.
o © O S|
252z g -
> o -0 &= Relationship between carcass and meat
°9 &8 & z & A ; ;
2299 5 8z|3 quality traits '
SE2Es £ 08l The strongest correlation (r = —0.33,
BEEE> e a2|s P < 0.001) was a negative relationship




Intra-muscular fat
0.10
0.14
0.16

=137)
Drip loss
0.167
0.24
0.30

Cooking loss
0.05
0.11
0.19

345 except for intramuscular fat where n
0.05
0.05
-0.04

Shear force

pH,
-0.25
-0.12
-0.32

-0.10
-0.90
-0.49

Hue

0.50
0.90
0.97

Chroma

b*
0.54
0.77

Table 4. Correlations! between meat quality variables (n
0.32

L* (lightness)
a* (redness)
b* (yellowness)
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g between eye muscle area and drip loss.
S Drip loss was also inversely related (—
& 0.23, P < 0.05) to lean meat proportion
cewzexS which was positively correlated (P < 0.05)
sSs3sS|3 with L* and chroma (r = 0.21 and 0.20,
~ respectively). Statistically significant (P <
g 0.01) but low positive relationships were
E observed between the relative fat area
5 in the chop tail and the quality traits L*,
g b* and chroma (r = 0.29, 0.22 and 0.20,
A=888 s ively).
33332 |3 respectively
3]
“ Relationship between production traits
= and carcass and meat quality
2248 & The correlations between production per-
°=T° 23 formance (week 11 to finish) and carcass
22 and meat traits are presented in Table 5.
£ Although some relationships were sig-
oo = g,) nificant the r values obtained were gener-
i e ally weak (i.e. r < 0.5). Daily feed intake
b %f was positively correlated with surface fat
Z S area in the chop tail (P < 0.01) and with
© = 2.8 P, irig (P < 0.001). Daily live-weight
;l" gl 3% gain was significantly related to eye mus-
S & cle depth (P < 0.01), surface fat area
" v in the chop tail (P < 0.001), V fat (P <
& <
= 3 2 0.001), Py, oy (P < '0.()01). and P;FACTORY
s 5 (P < 0.001). In line with this, FCR
= z was inversely related to eye muscle depth
.Y; g (P <0.05), V fat (P < 0.01) and P, ~rory
=51 (P < 0.001).
v 3 Daily feed intake (week 11 to finish)
2 = was positively correlated with L*, a*, b¥*,
22 chroma and shear force (P < 0.01). A neg-
Sv ative relationship was observed between
g daily feed intake and hue (P < 0.001) and
53 cooking loss (P < 0.01). There was a weak
gc\:,’ positive relationship between daily live-
i) weight gain and b* (P < 0.05) but no other
) 3 significant correlations between daily live-
= e weight gain and meat quality measure-
g = ments. FCR was positively correlated with
3% |S§ a* (P < 0.01), chroma (P < 0.01) and pH,,
= Ewg|yE (r = 0.123, P < 0.05). There was a sig-
S o .5€0el3 3 nificant inverse relationship between FCR
SEERESEIT & and hue (P < 0.01).
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Table 5. Correlations! between production performance (daily feed intake, daily live-weight gain and
FCR - 11 weeks to finish) and carcass and meat quality variables (n = 64)

Daily feed intake Daily live-weight gain ~ Feed conversion ratio
Carcass quality
Eye muscle area (cm?) —0.038 0.095 —-0.101
Eye muscle depth (mm) —0.041 0.136 —-0.125
Surface fat in chop 0.016 0.011 0.010
Surface fat in tail 0.163 0.232 -0.082
V fat (mm) 0.052 0.298 —-0.210
P, pin (mm) 0.223 0.338 —0.118
P ractory (MmM) 0.114 0.476 -0.291
Kill-out proportion —0.028 0.001 —0.044
Lean meat proportion -0.001 —-0.128 0.095
Meat quality
L* (Lightness) 0.202 0.103 0.093
a* (Redness) 0.310 0.104 0.178
b* (Yellowness) 0.232 0.120 0.098
Chroma 0.277 0.118 0.139
Hue —0.269 -0.051 —0.185
pH, 0.104 0.037 0.123
Shear force 0.172 0.030 0.117
Cooking loss —0.158 —-0.008 -0.116
Drip loss 0.030 0.044 -0.017
Intramuscular fat 0.099 0.064 0.005

' Values > 0.120, 0.136, 0.202 are significant at P < 0.05, < 0.01 and < 0.001, respectively. Significant correla-

tions are highlighted in bold.

Discussion

Reproductive performance

It has been reported that the use of
crossbred boars may improve conception
rate by between 6 and 20% resulting in
a greater number of piglets per litter
(McLaren, Buchanan and Johnson, 1987).
It has also been suggested that hybrid
vigour in the boar can increase average
litter size by 0.25 to 0.75 of a piglet per
year (Whittemore, 1993). However, the
results of this present study are in accord
with Buchanan and Johnson (1984) who
also reported no significant difference
in the reproductive performance of sows
mated to purebred or crossbred boars.
These workers suggested that parity, sea-
son and dam breed have a greater effect
on reproductive performance than the
breed of the boar.

When individual boar breed types
were compared, sows mated with
Duroc boar breed types did not consis-
tently produce greater numbers of live
pigs than sows mated with the other
boar breed types. This is in contrast
to previous work which has shown that
Duroc-sired litters are larger (Smith,
etal.,, 1990; Edwards et al., 1992). Edwards
et al. (1992) compared Large White and
Duroc terminal sires and reported that
Duroc-sired litters were larger at birth
and at weaning. However, this corre-
sponded to lower birth and weaning
weights; an effect not observed in this
study. This may be a result of the greater
effect of parity and season which was
highlighted by Buchanan and Johnson
(1984). Indeed, the wide variation in
reproductive performance within a boar
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breed type observed in the present study
supports this finding.

Production performance

It has been reported (Rempel, Cornstock
and Enfield, 1964) that pigs sired by cross-
bred boars were significantly fatter and
slower gaining than those sired by pure-
bred boars. The results obtained in this
study are in contrast to this finding but are
in keeping with reports by other research-
ers. For example Lishman et al. (1975)
found no significant difference between
average daily gain and FCR for pigs sired
by Large White compared to those sired by
Large White x Landrace boars. Similarly,
McLaren et al. (1987) detected no signifi-
cant difference between the growth rate
of pigs sired by purebred and crossbred
boars.

When the boar breed types were com-
pared for production traits, there was a
lack of consistent response for any trait.
This suggests that variation between boar
breed types is limited and that boar breed
type does not have a major influence on
feed intake, growth rate or FCR. However,
the large variation within the progeny of
the different boar breed types suggests
that appropriate selection of individual
boars is economically important in terms
of production performance.

Carcass quality

The progeny of crossbred boars had deep-
er backfat at the end of the eye muscle
(V fat) than those by purebred boars.
However, the actual numerical difference
was small (2 mm). The fact that there
were no significant differences in P,, kill-
out proportion or lean meat proportion
between the progeny of purebred and
crossbred boars is in keeping with the
literature. Kennedy and Conlon (1978)
reported that the progeny of crossbred
boars yielded carcasses that were equal to
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the average carcass quality of pigs sired by
both the parent breeds.

The present finding that progeny from
Duroc and 50% Duroc boars had higher
P, than progeny by Landrace, is in keeping
with results reported by Wood (1993). As
the carcass lean proportion is determined
by a formula based on fat depth, there are
corresponding differences in this variable.
Whittemore (1993) reported that Pietrain
pig types show benefits over White types by
up to 40 g/kg more lean and 30 g/kg better
kill-out proportion. However, in the pres-
ent study the progeny of Landrace x Large
White x Pietrain boars had the lowest lean
meat proportion (553 g/kg) and a high
overall fat proportion in the chop area.
Consistent with previous work, kill-out
proportion was higher (10 g/kg) than the
average of the other boar breed types. The
present results indicate that there were no
consistent differences between the boar
breed types for the majority of carcass
quality measurements, even though the
means for some variables differed by up
to 30%. Such differences between boar
breed types were not significant because
the variation within a boar breed type was
greater than the variation among boar
breed types.

Meat quality

The finding that the progeny of purebred
boars contained a higher level of intra-
muscular fat is an important difference
since fat is a key component in flavour
and, therefore, meat with a low intramus-
cular fat is reported to be insipid, strawy
and dry (Affentranger et al., 1996). A posi-
tive relationship between intramuscular
fat and tenderness, juiciness and taste has
been established by Casteels et al. (1995).
Interestingly, there were no statistically
significant differences between the indi-
vidual boar breed types for the amount
of intramuscular fat, although progeny of
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Duroc boars contained a much higher pro-
portion (30.1 g/kg) than most of the other
groups. Several researchers have reported
that Duroc-sired pigs have a higher level of
intramuscular fat than progeny from other
boar breed types (e.g. Simpson, Webb and
Dick, 1987). Blanchard et al. (1999) com-
pared graded levels of Duroc inclusion
with Landrace x Large White crosses and
reported that intramuscular fat increased
with increasing levels of Duroc (1.04, 1.12
and 1.82% for 0, 25 and 50% Duroc
ancestry, respectively). These workers also
stated that Duroc meat was more tender
than Landrace x Large White meat. This
contrasts with the present finding that
there was no difference in shear force
between any of the boar breed types.

There is ambiguity in the literature
regarding the threshold level of intramus-
cular fat required to improve meat qual-
ity. Bejerholm and Barton-gade (1986)
reported that 2% intramuscular fat was
the minimum level required for satis-
factory meat quality. However, De Vol
et al. (1988) reported the threshold was
between 2.5 and 3% and Wood (1993)
hypothesized that intramuscular fat levels
of 1% and greater were adequate. The
levels of intramuscular fat observed in the
present study fall within these reported
values and it is therefore concluded that
intramuscular fat proportion in the prog-
eny of all boar breed types was adequate
for satisfactory meat quality in terms of
juiciness.

Jeremiah and Weiss (1984) stated that
measurement of pH 24 h after slaughter
can predict the incidence of DFD (dark,
firm and dry) pork with values of 5.9 and
above classed as DFD. In the present
study the mean pH, at 24 h post mortem
was below this value in all cases; there-
fore, the significant differences between
the boar breed types are of little practical
significance.
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Relationship between carcass and meat
quality parameters

Examination of the correlation matrix pre-
sented in Table 4 revealed some interesting
points. For example, there was a lack of
relationship between P, values and eye
muscle area or depth (r = —0.03 and —-0.01,
respectively). Demo (1994) also reported
poor relationships between P, and eye mus-
cle area (r = 0.09). Similarly, Walker (2002)
observed a poor relationship between P,
and eye muscle area (r =—0.01). These find-
ings highlight the fact that although breed-
ers have concentrated on lowering backfat
depth there is no indication that other traits
have been improved. Currently the market
requires low backfat, minimal inter-muscu-
lar fat and a large eye muscle area. If these
objectives are to be met it is essential that
selective breeding schemes take all these
factors into account. Grading on fat depth
alone erroneously discriminates against
‘blocky’, meat-type pigs. Measurements
such as eye muscle depth could be included
in carcass grading, since eye muscle depth
and P, can be simultaneously determined
by use of a Hennesy probe, to provide an
incentive for producers to improve carcass
quality.

The CIELAB variables L * b* and chro-
ma were negatively correlated with pH,
which is in keeping with Garrido et al
(1994) and Hermesch, Luxford and Graser
(2000). The negative relationship between
pH and drip loss is also in agreement with
Hermesch et al. (2000). Intramuscular
fat was correlated with percentage drip
loss but not with shear force. This is
in line with Eikelenboom, Hoving-Bolink
and Van Der Wal (1996) who reported
a poor relationship between shear force
and intramuscular fat (r = 0.01) which is
in contrast to the theory that increased
intramuscular fat content in meat leads
to a lower shear force and an increase in
tenderness (Blanchard et al., 1999).



McCANN ET AL.: EFFECT OF BOAR BREED TYPE

The correlations between carcass and
meat quality measurements were weak.
Demo, Letkovicova and Hetenyi (1993)
reported a high negative correlation
between eye muscle area and colour (r =
—0.82) but no such relationship was found
in this study (r = 0.07). However, the lack
of relationship between P, values and
meat quality is in keeping with the work of
Hermesch et al. (2000).

Shear force values depend on a com-
plex interaction of factors and an inter-
action between amount of connective
tissue in the muscle and the breakdown of
muscle protein. The latter is influenced
by the temperature and pH profile post
mortem, which also have an influence on
the occurrence of pale, soft, exudative
pork, water-holding capacity and cook-
ing loss. Thus, as in the present study,
where several of these factors may be
influenced by genetic factors, poor corre-
lations between any one carcass trait and
meat quality are to be expected and are
in keeping with those reported by Ellis et
al. (1996).

Relationship between production
performance and carcass and

meat quality traits

There was a lack of any consistent rela-
tionship between performance and carcass
quality traits. However, some of the sig-
nificant, although weak, relationships are
in keeping with those reported in the lit-
erature. For example, the positive relation-
ship between daily feed intake and backfat
(P,) is in line with the conclusion reached
by Affentranger et al. (1996). These work-
ers investigated the performance of three
crossbred genotypes and found that Duroc
x Landrace and Large White x Landrace
pigs had higher daily feed intakes and
greater subcutaneous fat depth at slaugh-
ter. Hermesch et al. (2000) also reported
a positive relationship (r = 0.53) between
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feed intake and backfat in a large study
involving 3321 boars.

There is evidence to suggest that aver-
age daily gain is related to meat qual-
ity; faster growing animals produce more
tender meat which is a result of a more
rapid and extensive proteolysis of muscle
post mortem (Whipple et al., 1990). Ellis
et al. (1996) examined the performance of
pigs housed under ad libitum or restrict-
ed feeding regimes and found that pigs
offered feed ad libitum had higher daily
live-weight gain and produced more ten-
der meat. However, no such relationship
was observed in the present study and
there was no correlation between ADG
and meat quality. Findings of the present
study are in line with Casteels et al. (1995)
and Hermesch et al. (2000). Casteels et al.
(1995), who investigated the relationship
between carcass, meat and eating quality
traits of three pig genotypes, reported that
there was a lack of relationship between
ADG and pH, L* and a*. Hermesch et al.
(2000) concluded that there were no clear
genetic relationships between growth rate
and meat quality but did find a negative
relationship with intramuscular fat (r =
—0.21) which suggested that rapid growth
rate may reduce eating quality. The rela-
tionships between feed intake and meat
quality in the present study are in line
with those reported by De Vries et al.
(1994), where a negative relationship was
observed between feed intake and water
holding capacity and darkness.

Conclusions
There are no consistent differences in
reproduction, production, carcass or

meat quality characteristics between the
main boar breed types commonly used in
Northern Ireland. Consequently, genetic
selection should be focused on identifying
the best available boars within each boar
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breed type. Backfat depth at the P, position
was poorly related to eye muscle area indi-
cating that P, may not be the most suitable
method of grading. Furthermore, the cor-
relations between carcass and meat quality
variables were weak, suggesting that meat
quality could not be improved by selecting
on carcass measurements. The results also
indicated a lack of consistent relationships
between performance and carcass quality
traits. Given the selection pressures which
have resulted in lean, fast-growing pigs and
the fact that there are conflicting reports
on relationships with meat quality, it is
vital that meat quality measurements be
included in selection indices for pigs.
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