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SUMMARY

Three generations of selection for increased weight at 70 d of age was 
practiced in Landrace pigs. Performance records at 70 d were collected on 708 
pigs from 47 sires and 105 dams. Each generation, nine boars and 27 gilts with 
heaviest 70 d weights were selected to produce the next generation of select 
line pigs. Random selection of one boar from each of the five foundation sire 
lines and a gilt from each litter was used to maintain the control line. 
Responses to selection were estimated by regression of generation means 
adjusted for environmental effects on generation number. Weight at 70 d 
increased 1.08 + .47 kg/generation which represented 10.4$ improvement. The 
realized heritability of 70 d weight was .27 ±  .12. Selection for heavy weight 
at 70 d resulted in decreased leanness in the select line carcasses as 
indicated by the negative regression coefficients for loin eye area (-.58±.23 
cm2) anci lean cuts percentage (-.35±.14$) and the positive regression 
coefficient for lOth-rib backfat thickness (.09±.02 cm).

INTRODUCTION

Growth rate is an economically important trait in feeder pig production as 
well as in market hog production. Rapidly growing feeder pigs should make more 
efficient use of production facilities, lower labor requirements per pig 
marketed and more efficiently convert feed to gain. Usually pigs that reach 20 
kg soonest are those with heavy weaning weights and those that do not enter a 
post-weaning growth slump. Results of selection for growth in pigs at a young 
age have not been reported in the scientific literature. Selection for growth 
at a young age, if effective, could be the result of increased milk production 
by the sows in the pre-weaning period and/or the ability of the pigs to digest 
and absorb dry feed during the post-weaning period.

The objectives of this study were (1) to measure the response to selection 
for 70 d weight in Landrace pigs and (2) to measure the correlated responses to 
selection in three carcass traits.

MATERIALS AND METHODS

Five purebred Landrace boars representing four sire lines were randomly 
mated to 12 purebred Landrace sows to produce the base population of pigs.
From the base population and in each subsequent generation, five boar pigs, one 
from each of the five foundation sires, were randomly selected at weaning to 
sire the next generation of control line pigs. An additional five boar pigs, 
one from each foundation sire line, were randomly selected and designated 
alternate control line boars. The alternate boars were used only if a control 
line boar died, was injured or was too small to reproduce. Each generation,
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one gilt from each litter farrowed along with one additional gilt from each 
foundation sire line was randomly selected at weaning to produce the next 
generation of control line pigs. Nine boars and 27 gilts with the heaviest 70 
d weights were selected each generation to produce the next generation of 
select line pigs. The next two heaviest boars at 70 d were designated select 
line alternate boars for use upon the death or permanent injury of one of the 
nine select line boars. In the base population, the 10 control line boars were 
eligible to sire the first generation of select line pigs. The first 
generation select and control lines were not mutually exclusive as one control 
line boar and one control line alternate boar were heavy enough at 70 d to be 
selected to sire select line pigs. In the select and control lines, one boar 
pig from each litter with three males and two boar pigs from each litter with 
four or more males were randomly selected at weaning to be castrated at 70 d 
for carcass evaluation at 105 kg.

Matings were made within each line to minimize inbreeding. Inbreeding 
coefficients (Wright, 1922) of the select and control line pigs increased 3.4$ 
and 3.2$/generation, respectively. Generations were turned annually. 
Performance records at 70 d were collected on 85 base population pigs, 373 
select line pigs and 250 control line pigs (table 1) which were the offspring 
of 47 boars and 105 gilts.

Approximately 7 d after farrowing their litters, the gilts and their 
litters were moved from the central farrowing house to an open-front sow-pig 
nursery. At seven and 21 d of age, the pigs were vaccinated for atrophic 
rhinitis using a commercially produced bacterin. The pigs were weaned at 35 d 
of age. All boar pigs were castrated after their 70 d weights were recorded. 
Pigs randomly selected for carcass evaluation were slaughtered at an average 
weight of 104.3 ±  1.70 kg. Carcass data analyzed included 10th-rib loin eye 
area, lOth-rib baekfat thickness and lean cuts percentage.

-Stati-atifiaJL Analyses

Weights at 70 d were analyzed with a statistical model that included 
effects of generation-line, sex and the two-factor interaction between 
generation-line and sex (SAS, 1982). The carcass traits were analyzed with a 
statistical model that included effects of generation-line and a linear 
covariate for hot carcass weight.

The cumulative selection differential of each selected individual within a 
generation-line subclass was calculated by addition of the deviation of each 
individual's record from its generation-line-sex subclass mean to the average 
cumulative selection differential of the individual's sire and dam. Individual 
cumulative selection differentials were weighted by the number of progeny alive 
at 70 d and were analyzed with the same statistical model as the direct 
response to selection.

Environmental effects for each generation for the direct and correlated 
responses to selection were estimated by the procedures of Richardson et al. 
(1968). Least-squares means from the previous statistical analyses were used 
to investigate selection responses. The data were analyzed with a model that 
included effects of the base population, the three generations of selection and 
the linear regression of select line response on generation number (Richardson 
et al., 1968). The realized heritability of 70 d weight was calculated by 
regressing 70 d weight least-squares means on weighted cumulative selection 
differentials using the procedures outlined by Richardson et al. (1968). The 
standard error of the realized heritability and the regression of 70 d weight 
on generation number were adjusted to account for genetic drift using
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procedures outlined by Hill (1972) and Dickerson (1969), respectively. Because 
precise heritability estimates of the carcass traits were not available for 
this population, the standard errors of the regression coefficients of these 
traits on generation number did not account for genetic drift and therefore are 
biased downward in an unknown amount.

RESULTS AND DISCUSSION

Distribution of animals at 70 d by generation-line and sex subclasses are 
presented in table 1. Performance records at 70 d were collected on 708 pigs 
by 47 sires and out of 105 dams. Carcass data were collected on 131 barrows.

Cumulative selection differentials weighted by the number of progeny 
evaluated at 70 d are presented in table 2. The effective selection intensity 
of the select line boars averaged 1.04a/generation and .95"/generation for the 
select line gilts.

Least-squares means for each generation-line subclass and regression 
coefficients of the direct and correlated responses to selection on generation 
number are presented in table 3. Weight at 70 d has increased by 1.08 ±  .47 
kg/generation. After adjustment for the generation environmental effects, 70 d 
weight in the select line has increased 10.4$. The realized heritability of 70 
d weight was .27 + .12. Other selection experiments for growth at an early age 
in pigs have not been reported in the literature and heritability estimates of 
pig weight during the early part of the postweaning growth period are 
unavailable.

Regression coefficients of the carcass traits on generation number were 
-.58 ±  .23 cm2 for loin eye area, .09 + .02 cm for 10th-rib backfat thickness 
and -.35 ±  .14$ for lean cuts percentage. Selection for heavy weight at 70 d 
has decreased leanness in the select line carcasses as indicated by the 
negative regression coefficients for loin eye area and lean cuts percentage and 
the positive regression coefficient for 10th-rib backfat thickness. The 
observed changes in carcass composition in pigs was similar to the changes in 
carcass composition in mice selected for early growth. Hayes and McCarthy 
(1976) selected mice for increased and decreased 5 and 10 wk weight for 15 
generations. In the line selected for increased 5 wk weight, the mice were 
fatter than the mice selected for increased 10 wk weight when the comparisons 
were made after 5 wk of age. Hayes and McCarthy postulated in the young 
growing animal, variation in growth was due mostly to variation in feed 
consumption and animals selected for rapid growth at an early age consumed more 
feed. It was not possible to measure feed consumption of the select and 
control line pigs. Therefore, it is unknown if the hypothesis put forth by 
Hayes and McCarthy would explain why the select line pigs grew faster to 70 d 
of age and were fatter at 105 kg.

Hayes and Eisen (1979) examined the carcasses of lines of mice selected 
for increased and decreased body weight at 42 d and the corresponding control 
line of mice. At 21 and 42 d, the mice selected for heavy 42 d weight had 
lower ether extract percentage than control line mice, but the two lines did 
not differ in ether extract percentage at 63 and 84 d of age. At 42 and 84 d, 
the line selected for increased 42 d weight was significantly lower in protein 
percentage than the control line mice. Evaluation of carcasses of select and 
control line pigs at 105 kg indicated the select line pigs were fatter and had 
less lean tissue than control line pigs. These results are similar to those 
reported by Hayes and Eisen (1979).
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CONCLUSION

Selection for increased 70 d weight in Landrace pigs was effective in 
increasing weight at that age. Selection of replacement boars and gilts based 
on early post-weaning growth would allow more efficient usage of production 
facilities, reduced labor and feed costs per pig produced and increased profit 
potential for feeder pig producers. However, at typical slaughter weights for 
market pigs, selection for increased 70 d weight resulted in select line pigs 
with carcasses with more fat and less lean tissue compared to carcasses from 
unselected control line pigs. The undesirable carcass composition of the 
select line pigs would reduce the economic advantages of the increased growth 
to feeders of these pigs if payment for market pigs was determined by carcass 
value.
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TABLE 1 ■ DISTRIBUTION OF ANIMALS AT 70 DAYS

Generation Line
No. of 
boars

No. of 
cilts

No. of 
barrows

No. selected 
that reproduced 
boars edits

0 Base 31 42 12 9s 5c 20s 10c
1 Select 36 69 21 9 17
1 Control 15 26 11 5 13
2 Select 38 66 22 9 19
2 Control 35 47 28 5 14
3 Select 43 64 14
3 Control 28 37 23

TABLE 2. SELECT AND CONTROL LIRE WEIGHTED CUMULATIVE SELECTION PIFFERENTIALS

Generation Select Control Difference

0 2.49 -2.17 4.66
1 9.84 -0.29 10.13
2 15.01 3.25 11.76
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TABLE 3. GENERATION-LINE LEAST-SQUARES MEANS AND REGRESSIONS OF RESPONSES ON 
__________ GENERATION NUMBER____________________________________________________

Trait3_____ Generation_______Select___________ Control_____________ bb

WT 70, kg 0 22.84 ± .54
1 22.57 ± .45 19.58 ± .70
2 21.64 ± .45 17.48 ± .48
3 19.30 ± .46 18.08 ± .54 1.08 ±  .47

LEA, ca2 0 24.96 ± .97
1 22.72 ± .73 24.66 ± 1.00
2 24.89 ± .71 25.77 ± .64
3 23.80 ± .89 25.43 ± .69 -.58 ±  .23

BF10, cm 0 3.01 ± .11
1 2.73 ± .08 2.68 ± .11
2 2.71 ± .08 2.48 ± .07
3 2.87 ± .10 2.66 ± .08 .09 ±  .02

LCt 0 54.89 ± .57
1 56.73 ± .43 57.10 ± .59
2 56.46 ± .42 57.66 ± .37
3 55.40 ± .52 55.95 ± .41 -.35 ±  .14

^rro = 70 d weight; LEA = loin eye area; BF10 = lOtb-rib baekfat and LCJ = 
lean cuts percentage.

“Regression coefficient of direct or correlated response on generation nuaber.
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