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Data for a total of approximately 2900 commercial pigs tested in 12 trials from 1987 to 1990 at the
Beaumont test station in Quebec were used to determine the effect of sex, sire breed, cross type and
parity number of the dam on growth performance and carcass characteristics. Pigs were housed four
to a pen and were fed commercial diets. Feed intake and growth rate were measured during the test,
and carcass measurements were taken at slaughter and at 24 or 72 h following slaughter. Castrated
males ate more per day, had a better gain and reached slaughter weight (96.4 + 5.6 kg) at a younger
age than gilts. Gilts had a better carcass yield and were leaner than castrated males. Commercial pigs
sired from Duroc or Duroc-Hampshire boars had a growth performance superior to that of pigs sired
by Landrace, Yorkshire or Hampshire boars. Progeny from Duroc or Duroc-Hampshire boars also
produced carcasses with less loin fat, a thicker loin muscle, a higher estimated lean yield and a better
classification index. Pigs from three-way crosses had a higher average daily gain and a better feed
conversion than pigs from other types of crosses (single, backcross, four-way, synthetic and purebred),
and they reached market weight at a younger age. Most carcass characteristics were also affected by
the type ofcross, but no specific type ofcross was clearly superior to the others for the various variables
studied. An increase in parity number of the dam caused a gradual decrease in growth performance,
except for pigs from parity six, which presented the best results. There was also a linear decrease in
loin muscle thickness, estimated lean yield and classification index and a linear increase in loin fat
thickness with increase in parity number of the dam.
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Hammell, K. L., Laforest, J. P. et Dufour, J. J. 1993. Iivaluation des performances de croissance
et des caractdristiques de carcasse des porcs commerciaux au Qu6bec. Can. J. Anim. Sci.73:
495-508. Environ 2900 porcs commerciaux ont

616

dvalues

I

la station d'6preuve de Beaumont, Qu6bec,

l'int6rieur de I2 tests eft'ectuds entre 1987 et 1990. Les porcs 6taient groupds d quatre par parquet
et alimentds d'une moul6e commerciale. La prise alimentaire et les paramdtres de croissance ont dtd

)r

6valu6s sur test, et les mesures de carcasse ont itd prises d I'abattage ainsi que 24 ol 72 h aprbs. Les
effets de sexe. de la race du pbre. du type de croisernent et du num6ro de paritd de la mbre ont 6t6
dvaluis. Chaque source de variation a 6td analysde individuellement en conjonction avec I'effet de test.
Un effet de test a itd obtenu pour toutes les variables 6tudi6es. Les mAles castr6s onr mang6 plus par
jour et fait un meilleur gain et atteint le poids d'abattage (96,4 + 5,6 kg) plus jeunes que les femelles.
Les carcasses des femelles avaient un rendement sup6rieur et elles dtaient plus maigres que les carcasses
des castrats. Les porcs commerciaux issus de pdres Duroc ou Duroc-Hampshire avaient des performances
de croissance supdrieures ceux issus de pdres Landrace, Yorkshire ou Hampshire. Ces porcs avaient
aussi les dpaisseurs du gras de la longe les plus taibles et les dpaisseurs du muscle de la longe les

i
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du Quibec. 200-4. chemin Sainte-Foy. Qudbec (Qu6bec), Canada GIR 4X6.
lAuthor to whom requests for reprinls shiruld be sent.

Can. J. Anim. Sci. 73: 495-508 (Sept. 1993)
495

496

CANADIAN JOURNAL OF ANIMAL SCIENCE

Can. J. Anim. Sci. Downloaded from pubs.aic.ca by University of P.E.I. on 11/21/12
For personal use only.

plus 6levdes, un meilleur pourcentage de viande de la carcasse et un indice de classification sup6rieur.
Les porcs provenant d'un croisement triple ont eu un meilleur gain journalier et de meilleurs taux de
conversion alimentaire que pour les autres croisements (simple, de retour, quatre-voies, synth6tique
et races pures), et ils ont atteint le poids du march6 d un plus jeune Age. Plusieurs caract6ristiques de
carcasse ont 6t6 affect6es par le type de croisement, mais aucun des types n'a 6td sup6rieur aux autres
pour toutes les variables 6tudi6es. Une augmentation du numdro de port6e s'est traduit par une baisse
des performances de croissance, sauf pour les porcs provenant de la sixidme port6e, qui pr6sentaient
les meilleurs r6sultats. L'augmentation du num6ro de parit6 s'accompagne aussi d'une baisse lindaire
de l'6paisseur du muscle de la longe, du pourcentage de viande et de I'indice de classification, avec
une augmentation lin6aire de l'6paisseur du gras de la longe.

Mots cl6s: Porcs, performances de croissance, composition de la carcasse

The swine industry is the second most important agricultural animal industry in Quebec,
after the dairy industry. In 1990, Quebec had
approximately 3600 producers, who raised
4.8 million pigs worth $630 million. These
represented 30 and 33% of Canada's total
production and slaughter of pigs, respectively.
Quebec annually produces 150% of its pork-

consumption needs and therefore depends

heavily on its swine exports (Lebeau et al.
1990; Ministbre de l'Agriculture, des P0cheries et de I'Alimentation (MAPAQ) 1991).
Production efficiency and the quality of pigs
determine the viability and the competitiveness

of the swine sector. Therefore, faced with
global commercial trade and competition from
other meat producers, the swine industry must
have the means to produce pork ofthe best pos-

sible quality. Many genetic evaluation programs, such as Record of Performance (ROP)

or Programme d'6valuation g6n6tique (PEG)
and the Programme d'analyse des troupeaux
porcins du Qu6bec (PATPQ) in Quebec, have

been implemented throughout Canada for

selection purposes, but commercial pigs that
are sold to wholesale and retail industries have
never been fully evaluated.
Countries with high pig production, such as
Denmark, France and The Netherlands, have

well-established evaluation programs for commercial pigs. In the 1980s, Quebec, through
MAPAQ, implemented an evaluation program
for commercial pigs produced in that province.
The Programme d'6valuation des porcs commerciaux, inc. (PEPC), which involves many

participants from Quebec's swine industry,

evaluates feed, growth performance and

carcass characteristics, as well as meat quality
of commercial pigs in a test station. One can

use the results from such a program to
evaluate the influence of, for example, the sex
and genotype of an animal on the productivity

of commercial pigs and to propose future
production guidelines.
The objective of the present study was to
evaluate the effect of sex, sire breed, type of
genetic cross and parity number on growth
performance and carcass characteristics of
commercial pigs from the test station.

MATERIALS AND METHODS
Description of the Tests
Between January 1987 and November 1990' 12
trials (trials 3-14) were conducted at the test
station, Beaumont, Quebec, using 112-318 pigs in
each trial. Approximately 2900 pigs from different
farms and ofdifferent breeds and sexes were raised
during different periods of the year. Each par-

ticipant or farm generally provided 16 pigs, which
were housed four to a pen. Within each pen, the
pigs were of the same sex and genetic type (two
pairs of full sibiings). The breed of the sire and
dam, the birth date and the parity number were

known for each pig tested.
All pigs were individually weighed at the start
(average weight 15.0 + 0.1 kg; average age
56.5 +0.1 d), at 4 wk (34.6 + 8.1 kg)' at
9-10 wk (60.1 + 10.6 kg) and at the end oftest
(96.4 + 5.6 kg). During the final weigh period,
backfat was measured on each pig ultrasonically
(Scanmatic SM- I I average of four measurements
taken in the loin area: above the curve of the last
rib and 5 cm on both sides of the midline of the
back: and 3.5 cm in front of the ilium and 5 cm
on both sides of the midline of the back).
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All pigs were fed ad libitum a pelleted starter
diet (17.9 or 19.7% protein fortrials 3-5 and 6-14
respectively) for 3-6 wk (3 wk: trials l3-14; 4 wk:
triai 7; 5 wk: trials 3 and 8-12;6 wk: trials 4-6)
and then a grower dier t16.9% protein for all the
trials) until the end of test. Average feed intake was
measured weekly on a per pen basis. Pigs had free
access to drinking water.
At the end of test, the pigs were trucked to a
commercial abattoir, slaughtered the next day,
chilled for 24 h, then cut up the day following
slaughter, according to standard commercial
slaughter practices. Some carcass measurements
were taken the day of slaughter, whereas others
were taken either 24 h (trials 3-8) or 72 h
(trials 9-14) after slaughter.

Measurements and Statistical Analvsis
For each test period some growth perf.rrmance
measurements were recorded on a per pen basis
and others were taken on a per pig basis. Carcass
yield measurements were always recorded on each

pig (Table

1).

Factors of variation studied were the sex and the
panty number of the dam. The effect of different
genotypes of boars bred to Yorkshire x Landrace
sows was analyzed (in order of decreasing number
of breeds of boars used these were DDLy, HDLY,
Table

I
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LLLY, YYLY and HHLY). The effect of different
types of genetic crosses was also analyzed. Six

types were kept: no cross (purebred: LLLL,
DDDD); single cross (two breeds: YYLL, LLYY,
DDLL, LLWW, WWLL); backcross (two breeds:
LLLY, LLHL, HHHL, YYLY); three-way cross
(three breeds: HHLY, DDLY, BBLY); four-way
cross (tbur breeds: HDLY); and a synthetic cross
(S9S9). The first two letters identifying each
genetic type correspond to the breed of the boar,
the other two to the breed of the sow (B, Berkshire; D, Duroc; H, Hampshire; L, Landrace; 59,
Synthetic; W, Large White; Y, Yorkshire).

The general linear model procedure of

the

Statistical Analysis System Institute, Inc. (1985)
was used for statistical analysis. The model used
for analyzing the effect of sex, parity number, sire
breed and cross type was the following:
Yitr

: tt +

Ti

+

V.,

-t

(TV),,

t

e,,r

where Y,,r is the individual observation of the ith
trial (71, the jth variable (l) and the ftth animal;
and ,u is the overall mean. All main effects are fixed
except for the error eit, which is an independent
random variable normally distributed with mean
of 0 and variance of o'. When a covariate was
used. the term D{cov,,, - cov) was added to the
model, where cov,,1 is the value of the covariate

Measurements recorded at the test station and the abattoir for Quebec commercial pigs evaluated for the
PEPC program

For each trial the following dependent variables were studied:
(a) Growth performance at the test station
(i) Feed measurements taken for each pen of four pigs
. Toral intake for the rest period (kg)
o Daily intake (kg)
o Feed conversion (calculated with the live animal weight before slaughter)
o Feed conversion (calcuiated with the hot carcass weight)
(ii) Measurements taken on each individual pig
. Age (d) and weight (kg) at the beginning of the test
. Age at slaughter (d)
. Duration of test (d)
o Average daily gain (g d-l)
o Backfat thickness at the end of test (mm)
tbt Carcars l ield mcasurcmentr for each pig
(i) Measurements taken on the hot carcass

.
'

Dressing percentagc

Loin fat thickness (mm) and loin musclc thickncss (mm) (Hennessey Electronic Grading Probe,
between I lth and t2th ribs, 7 cm from the dorsal midline)
o Estimared lean yield (%)

o Classification inder
(ri) Measurements taken on the cold carcass (2.{ or 72 h after slaughter)
e Carcass length (cm) (Foster ruler, from the anterior part of rhe first rib and the extremity of

.

o

pubic bone)
Weight of the half_carcass (kg)
Yields of the loin, the ham and the shoulder (%)

the
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ment with the findings

Certain trials were eliminated in the statistical
analysis so that each level of each source of
variation (e.g., castrated males and gilts for the
variable of sex) was represented in all trials. Trials
kept to analyze the feed performance (per pen),
growth performances and carcass yield (per animal)

a longer time to reach market weight,

are shown in Table 2.

Growth Performance

Snx.

<

The growth performance was different

0.02) among trials. Age at slaughter,
the test duration, the average daily gain and

StRr, BREED. Sire breeds

influenced
0.05) the live-weight and carcass-weight
feed conversions, average daily gain, age at
slaughter and test duration (Table 3). Minvielle
and Savoie (1986), as in the present study, did
not find a difference (P > 0.10) for the total
or daily feed intake. For live-weight and carcass-

the backfat thickness were different
(P < 0.05) between sexes (Table 3).

(P

Castrated males ate more feed per day than
< 0.05), which was in agreement
with previous reports (Langlois and Minvielle

gilts (P

1989). Feed conversion was not different
Table

2. Trials kept for the statlstical

as

reported in other studies (Cunningham et al.
1973; Kornegay et al. 1973; Bereskin et al.
1975: Christian et al. 1980; Schneider et al.
1982; Langlois and Minvielle 1989; Godbout
and Minvielle 1990).

RESULTS AND DISCUSSION

(P

>

0.10) between sexes, which is in agreeof Christian et al.
(1980) and Sather et al. (1980) but not with
the findings of Langlois and Minvielle (1989),
who reported that castrated males had a better
feed conversion than gilts. Castrated males
had a higher average daily gain and backfat
thickness than gilts at the end of the test.
These results were in agreement with those
reported by Godbout and Minvielle (1990)'
A higher average daily gain for castrated
males was also reported by Christian et al.
(1980), Sather et al. (1980), Drewry (1981),
and Langlois and Minvielle (1989). Gilts took

measured on the kth observation and cov is the
mean ofthe covariate. The b term is the regression
coefficient of the covariate on the variable analyzed.
Age and weight at the start of test for each trial
were used in the model as covariates for the growth
performance variabies. The hot carcass weight was
used in the model as a covariate for the carcass
performance variables. The effect of each variable
(e.g., sex, parity number) was introduced in the
model separately.

<

analysis according to the effect analyzed

Factor of variation

t
Sex
3

Parity number!
XO

4

o

5

XO

6
7
8

XO
XO

o

9

t0

ll

XO
XO

Sire breed'

Cross typeu

XO

XO
XO
XO
X
U
XO
XO

X

X

T2

o

13
1^

XO
X

X

X

X
X
X
X

zTrials 6, 9 and l0 had approximately the same number of castrated males and females, whereas the others had
either only castrated males or only females.
vTrialsmarkedXallowedcompa.i.onrof paritynumbers l-6tbrthevariablesnteasuredperpen Trialsmarked
O allowed comparisons of pariiy numbers l-10 for the variables measured per anrmal. In the discarded trials, at
least one of the parity numbers to be compared was missing.
*Trials marked X u.elor the variables measured pcr pen. Trials markcd O are for the variables measurcd per animal
In the discarded trials at least one sire breed to be compared was missing.
sln the discarded trials at least one cross type to be compared was missing
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weight feed conversions, HHLY, DDLY and
HDLY were superior to LLLY; YYLY was
intermediate. Kuhlers et al. (1981.1982)
reported that Duroc had a better feed conversion than the other commonly used breeds,
and Wilson and Johnson (198 I a) reported that
Duroc was superior to Yorkshire. Sellier
(1981), as in the present study, did not find
a difference between Hamoshire and Duroc.
The results of the presenr siudy indicated that
Duroc and Hampshire sires can transmit their
growth advantage to their progeny. The
average daily gains of DDLY and HDLY
were superior to those of YYLY and LLLY;
that of HHLY was intermediate. DDLY and

HDLY were the youngest at slaughter. LLLY

and YYLY were the oldest at slaughter;

HHLY was intermediate. Therefore, the duration of test was shortest for DDLY and
HDLY, followed by the other breeds in the
same order as for age at slaughter. These

501

the backcross and three-way cross for feed
conversion. Johnson et al. (1978) and Wilson
and Johnson (1981a) did not find a difference
between the cross types for daily feed
consumption, which agrees with the present
study. The three-way cross was superior in
average daily gain to the backcross and the
single cross; the four-way cross, purebreds
and the synthetic cross were intermediate.

This was in agreement with the results of
Minvielle and Savoie (1986), Wilson and
Johnson (1981a), and Langlois and Minvielle
(1989), who reported that the three-way cross
was superior to the backcross for average
daily gain. Godbout and Minvielle (1990) also
found that the three-way cross (DDLY) was

superior to the four-way cross (HDLY) for

growth than Hampshire or Yorkshire.
Godbout and Minvielle (1990) found that
DDLY was younger at slaughter than HDLY.

average daily gain. The backcross pigs were
older at slaughter than those from the threeway and synthetic crosses; those from the
other crosses were intermediate. Consequently, the backcross had a longer test duration, while the three-way and synthetic
crosses had the shortest test duration. The
other types of crosses were intermediate.
Godbout and Minvielle (1990) also found that
the three-way cross was younger at slaughter
than the four-way cross.

The use of Duroc with a crossbred sow therefore permits one to utilize this rapid growth

Pezury NUMBER. Parity number did not

advantage.

have an effect

results are similar to those of Fahmy and Holtmann (1977), Miller et al. (1919), Wilson and
Johnson (1981a) and Minvielle and Savoie
(1986), who found that Duroc had a faster

CRoss type. The cross type significantly
(P < 0.05) influenced backfat thickness and
also had an effect (P < 0.10) onthe carcassweight feed conversion, average daily gain,
age at slaughter and duration oftest (Table 3).
The synthetic cross pigs had a higher backfat
thickness than the other crosses. Godbout and
Minvielle (1990), as in the present srudy, did
not find a difference between the three- and
four-way crosses for backfat thickness. The
three-way cross was superior to the single and
synthetic crosses in carcass-weight feed conversion, the other types of crosses were intermediate. Wilson and Johnson (1981a.b) and
Langlois and Minvielle (1989) found that the
three-way cross was superior to the backcross
in test feed conversion. However. Johnson
et al. (1978) did not find a difference between

sumption

(P

>

0.10) on daily feed con-

or on live-weight and

carcass-

weight feed conversions. However, an effect
of parity number (P < 0.05) was observed

for the age at slaughter, duration of test
and average daily gain. AIso, an effect
(P < 0.10) was observed for the total feed
intake and backfat thickness measured by
ultrasound. Schneider et aI. (1982) reported
that pigs born from a second parity had a
shorter test duration than pigs from first-litter
sows. Pigs from the present study tended to
be older at slaughter when they came from
parity numbers I to 4-5; there was an important drop at parity number 6, then a return
once again at parity numbers 8-10 to ages
comparable to those for parity numbers 4-5
(Fig. 1). However, orthogonal contrasts did
not show a linear, quadratic or cubic effect

for the

age at slaughter. Results

for

the
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duration of test were similar to those for the
age at slaughter; thus only the latter were
presented. Labroue et al. (1992) reported that
pigs from first parity and fifth parity or more
were 1-2 d older at 100 ks than their contemporaries from second. third and fourth
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parities.
Savoie and Minvielle (1988) reported rhat
with an increase in parity number there was
a gradual decrease in average daily gain on

test for Landrace. Yorkshire and Duroc

breeds. These results were confirmed in the
present study, even though the pigs were
crossbred instead ofpurebred. Between parity
numbers I and 4-5 there was a decrease in
average daily gain. Pigs from parity number 6
had the best average daily gain. The average
daily gain decreased once again with an
increase in parity number, although there was
a small increase at parity number 9 (Fig. l).
This variation did not corresoond to a linear.
quadratic or cubic tendency (P > 0.l0). The
effect of the sixth parity on growth performances was also reported by Savoie and
Minvielle (1988) for Hampshire and Duroc

breeds. The most probable explanation is that

the fifth parity is common when sows are
culled, and those that are kept to go on for
a sixth parity are the best sows of the herd.

503

parity number 10 was also obtained in the
present study (Fig. 1). Pigs from the tenth
parity had the thickest backfat, followed by
those from the sixth parity. There was also
a decrease in backfat for parity numbers 8
and 9. However, there were fewer pigs from
parity numbers 8-10 than from other parities,
which could partly explain this difference.
Labroue et al. (1992) obtained similar results,
attributed to a lower milk production by older
sows, which would reduce the growth of their
piglets before weaning compared with piglets
raised on younger sows.
The effect of parity number on growth
performance is difficult to expiain. Older sows
could produce piglets that are genetically
inferior to those ofyounger sows because of
selection (Labroue et al. 1992). Sows with
parity numbers higher than 5 produce less
milk, which can affect the early growth
performance of their lrtter (Salmon-Legagneur

et al. 1966 Legault 1969) . Older sows might
also have larger litters, which would have a
detrimental effect on growth performance
(Labroue et a|. 1992). Since the age of the
dams and litter sizes were not available in the
present study, the possible effect of those
factors could not be included in the model.

These sows, therefore, should produce piglets

Carcass Characteristics

with better growth performance. The decrease
observed after the sixth parity is probably due
to aging of the sows or to genetic delay of the
older sows compared with the younger ones
(Labroue et al. 1992). A linear increase
(P < 0.05) in the average feed consumption
from parity number 1 to parity number 6 was
obtained; this was especially noticeable with
pigs coming from a sixth parity (Fig. 1).
Savoie and Minvielle (1988) reported that
backfat adjusted to 90 kg increased with parity
number. Also. Labroue et al. (1992) reported
that both French Landrace and Laree White
-had
from the seventh parity or morc
25-

Sex. For the majority of the variables studied
there was a sex effect (P < 0.05) among trials.

50 mm more bacKat than their contemooraries.
Furthermore. the French Landracc pigs ir.lm
first-parity sows also had a grcater backfat
thickness than those front second- to sixthparity sows. A linear increasc (P < 0.05) in
backfat thickness from paritv number I to

The dressing percentage, classification index,
carcass length, yield of the ham, estimated lean
yield, and loin fat and loin muscle thicknesses

were different (P < 0.05) between sexes
(Table 4). Gilts had a higher estimated lean
yield than castrated males. These results are in
agreement

with the findings of Gilster

and

Wahlstrom (1913), Bereskin and Davey
(1978), Christian et al. (1980), Martin et al.
(1980), Schneider et al. (1982), Martel et al.
(1988), Langlois and Minvielle (1989) and
Godbout and Minvielle (1990), who reported
that gilts had a higher carcass yield than
castrated males. Gilts had also a higher classification index and a greater loin muscle

thickness than castrated males. which is in
agreement with the findings of Martin et al.
(1980), Sather et al. (1980), Schneider et al.

CANADIAN JOURNAL OF ANIMAL SCIENCE

504

(1982), Langlois and Minvieiie (1989)

and
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Godbout and Minvielle (1990). Fufthermore,
gilts had larger hams, in terms of percentage
yield. Carcasses of gilts were longer than those

of castrated males, which is in agreement with
the findings ofChristian et al. (1980), Schneider
et al. (1982) and Ramsey et al. (1990). Gilt carcasses had thinner loin fat thiur those of casffated
males. as observed with the bacKat thickness on
the live animal. These findings are similar to
ftose reported by Christian et al. (1980), Manin
et al. (1980), Sather et al. (1980), Godbout and
Minvielle (1990) and Ramsey et al. (1990), who
reported that gilts had less backfat than the
castrated males.

Srne BREED. Sire breeds influenced

(P < 0.05) estimated lean yield, loin fat and
loin muscle thicknesses, and classification
index. There was an effect (P < 0.10) of
paternal breed on the dressing percentage
(Table 4). HHLY, DDLY and HDLY had a
higher estimated lean yield than LLLY and
YYLY. LLLY and YYLY produced the
thinnest loin muscle; the other types were
comparabie. On the contrary. LLLY and
YYLY had a thicker loin fat than the other
sire breeds. Wilson and Johnson (1981a,b)
and Langlois and Minvielle (1989) reported
that Hampshire was the leane st, followed by
Duroc. Landrace and Yorkshire. The effect
of paternal breed on the classification index
followed the same tendencies as for muscle
and backfat. Animals having the best classifi-

cation index were those that had the least
amount of fat and the highest estimated lean
yield. Godbout and Minvielle (1990) did not
reDort these differences for the loin fat thickneis, estimated lean yreld and classitication
index, though they studied only DDLY and
HDLY pigs. YYLY and DDLY had a higher
dressing percentage than HDLY; LLNY and
HHNY were intermediate.

rvpe The cross types significantly
0.05) influenced dressing percentage,

CRoss

(P

<

estimated lean yield, loin fat and loin muscle
thicknesses. carcass length, half-carcass weight,
and percentage of shoulder yield (Table 4).
The three-way cross and the backcross gave

a higher dressing percentage than the single

cross and purebred; the four-way and
synthetic crosses were intermediate. The
backcross gave a lower estimated lean yield
than all the other crosses except the purebreds, who were intermediate. The backcross
gave a thinner loin muscle than the synthetic
cross and the three- and four-way crosses; the
purebred and single cross were intermediate.
The backcross had a thicker loin fat than the
three- and four-way crosses; the purebred
and single and synthetic crosses were inlermediate. Langiois and Minvielle (1989)
reported less backfat with the three-way cross
than with the backcross, which agrees with
the findings of the present study. There was
no difference between the different cross types

for the classification index. Kennedy

and

Conlon (1978) and Godbout and Minvielle
(1990) also did not report any differences
between the three- and four-way crosses for
the quantity of backfat and muscle in the
carcass for the classification index. The synthetic cross gave the shortest carcasses. and
the single cross gave the longest carcasses.
The other types of crosses were similar.
Langlois and Minvielle (i989) reported that
Landrace had longer carcasses than Duroc
and Hampshire, which may in part explain
the findings of the present study, since the
single crosses are principally 507o Landrace, even though the single crosses were not

significantly different from many of the other
crosses. The three-way cross and the synthetic

cross gave heavier half-carcasses than the
single cross. The other crosses were intermediate. Finally, the backcross and single
cross had a higher shoulder yield than the

three-way and synthetic crosses. The
purebred and four-way cross were intermediate. Results from the present study sug-

gest that the use of a three-way cross, for
example. a meat type boar (DD or HH) with
a crossbred sow (LY), helps to increase the
quantity of meat produced. These results are
in agreement with the findings of Wilson and
Johnson (1981a,b), Sellier (1982), Kuhlers
et al. (1982) and Langlois and Minvielle
(1989), who reported an advantage for the
three-way cross. According to the theory of
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fbr each paritv number.

:

CANAD1AN JOURNAL OF ANIMAL SCIENCE

506

heterosis (Sheridan 1981) the advantage of a
crossbred is maxinrized in an individual born
from a three-way cross and is two ttmes
higher than for the progeny of a backcross.

Pezurv NUMBER. The parity number signifi< 0.05) influenced the estimated
lean yield, loin fat and loin muscle thicknesses, and classification index. The parity
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cantly (P

number also significantly influenced
(P < 0.10) percentage of ham yield. When
there was an increase in parity number there
was a decrease in the quantity of estimated
lean yield and loin muscle thickness obtained
and an increase in loin fat thickness (Fig. 2).

Orthogonal contrasts showed that

these

tendencies were linear for the estimated lean
yield as well as for loin muscle and loin fat
thicknesses. A linear increase in loin fat thickness with an increase in parity number was
also reported by Savoie and Minvielle (1988).

The classification index also

decreased

linearly with an increase in parity number.
Furthermore, the percentage of ham yield
decreased linearly with an increase of parity
number, with a peak at parity number 7. The

effects

of parity

number on the

carcass

characteristics, as for growth performance.

are difficult to explain. Many hypotheses
can be put forward, but it is likely that the
effects of parity number on growth performance and carcass characteristics originate

from similar

causes.

the youngest age at slaughter. Gilts had a
better carcass yield in terms of dressing percentage and estimated lean yield than castrated

males. Gilts also had a higher classification
index, more muscle, and longer and leaner
carcasses. The study clearly demonstrated the
superiority of female carcasses over those of
castrated males. A linear decrease in the
quantity of estimated lean yield and loin
muscle thickness and an increase in loin fat
thickness with an increase in parity number
were observed, which resulted in a loss in
classification index and percentage of ham
yielcl. These results suggest the necessity of
a good culling program, as oider sows in the
present study tended to produce poorer per-

forming pigs, though further studies are
needed to clarify this situation. Pigs from
Hamoshire and Duroc sire breeds had a
greater percentage of estimated lean yield and

a lower backfat thickness. Pigs having the
highest estimated lean yield had the best
classification index. The three-way cross and
the backcross gave a higher dressing percentage than the single cross or purebred; the fourway and synthetic crosses were intermediate.

The backcross gave a lower estimated lean
yield than the other cross types. except for the

CONCLUSION

For commercial pigs grown in

a genetic cross permits the transfer of these
advantages from those breeds. Finally, single
and synthetic cross pigs were inferior to threeway cross pigs for the carcass-weight feed
conversion. Furthermore, pigs from a threeway cross were superior to single cross and
backcross pigs for average daily gain and had

Quebec,

castrated males had a higher average daily gain

and more backfat than gilts. An increase in

parity number caused a gradual decrease in
daily gain of the pigs, except those from sixthparity sows, which obtained the best results.
A linear increase in backfat thickness from
parity number I to parity number 10 was also
obtained. Pigs sired from Duroc or DurocHampshire crossed boars were superior
overall to those from other paternal types for
average daily gain and age at slaughter. Pigs
sired from Duroc or Hampshire boars were
also superior for feed conversion, suggesting
that the presence of Duroc or Hampshire in

purebred, and a higher backfat thickness,
except for the purebred and the synthet:ic cross.

The synthetic cross pigs had the shortest

carcass. The three-way cross gave the heaviest
half-carcass. The backcross and single cross
gave the highest shoulder yield. These results
suggest that the three-way cross is particularly
advantageous for swine production, probably

because it profits from maximum heterosis.
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