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SUMMARY
Three generations of selection for increased weight at 200 days of age 

were practiced in Landrace pigs. Weights and ultrasonic baekfat thickness at 
200 days of age were collected on 539 pigs. The objective each generation 
was to have the select line sired by nine boars and out of 18 sows which had 
the heaviest weights at 200 days of age. The control line was to be sired by 
five boars and out of 10 sows randomly selected within pedigree. The traits 
evaluated were 200 day weight, days required to reach 100 kg, ultrasonic 
baekfat thickness at 200 days and adjusted to 100 kg. Responses to selection 
were estimated by regressing generation means adjusted for environmental 
generation effects on generation number. The realized heritability of 200 
day weight was calculated by regressing response on weighted cumulative 
selection differential and was .22±.09. Weight at 200 days increased by 
3.7+1.5 kg/generation. Correlated responses in days to 100 kg, baekfat 
thickness at 200 days and at 100 kg were -6.7±.4 days/generation, .048±.039 
and -.015+.033 em/generation, respectively.

INTRODUCTION
Growth rate of pigs has long been considered one of the traits of 

economic importance to the pig industry. On a per pig basis, faster growing 
pigs require less labor, have lower fixed costs and require less feed per 
unit of gain compared to slower growing pigs. Therefore, faster growing pigs 
offer the opportunity for greater profitability to a swine enterprise. Tess 
(1983) studied the economic value of growth to the pork producer. Even 
though, growth appears to have some desirable characteristics for the swine 
enterprise, breeders have not considered the trait desirable as the only 
trait for selection in a breeding program. The reason often cited was the 
estimated genetic correlations between body composition and growth are 
undesirable, i.e. selection for increased growth rate would be accompanied by 
increased fat deposition. However, few selection studies have been conducted 
to determine if the genetic correlations estimated from paternal half-sib or 
offspring-dam regression studies are realized in selected populations. Three 
selection studies for growth have been completed with pigs. One study was 
completed in the 1940's and was selection for weight at 180 or 150 days of 
age for five generations (Krider, 1946). However, no known information on 
body composition of these pigs has been published. Two studies involved 
selection for average daily gain from 8 wk of age to 90 kg (Rahnefeld and 
Garnett, 1976; Fredeen, 1976). Both of the more recent studies indicated 
that baekfat thickness was improved by the average daily gain selection 
compared to a random bred control line. Kuhlers and Jungst (1983) examined 
the effects of selection for low days or high days to 105 kg or 135 kg on 
ultrasonic baekfat thickness. Their data indicated the genetic correlations 
between growth (days required to reach 105 or 135 kg) and baekfat thickness 
at 105 kg were more desirable when selection for growth was at 135 kg rather 
than at 105 kg. However, selection at both weights for growth resulted in 
undesirable genetic correlations with baekfat thickness. Because of these 
studies, it was hypothesized that it might be merm desirable to select for
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growth at a constant age whereby the selected animals would be at a weight 
beyond the normal marketing weight. Therefore, the objective of this study 
was to observe the response to selection for heavy weights at 200 days of age 
in Landrace pigs compared to a randomly selected control line. A second 
objective was to observe correlated responses in the number of days required 
to reach 100 kg and ultrasonic backfat thickness at 200 days of age and 
adjusted to 100 kg.

MATEBIALS AND METHODS
Growth to 200 days of 539 purebred Landrace pigs, by 47 sires and out of 

108 dams, were evaluated in this study (table 1). The foundation population 
was established by mating five boars to 16 sows. Twenty-six boars and 69 
gilts from these matings were then grown out for 200 days for evaluation of 
weight and ultrasonic backfat thickness. One boar from each of the original 
foundation boars was randomly selected and designated to sire the control 
line. These five boars were also eligible for selection as sires of the 
select line if their 200 day weights warranted such usage. Three of the 
control boars weighed enough at 200 days to be used in the select line to 
sire first generation pigs. Twenty gilts were randomly selected and 
designated as control line gilts. These were chosen from each of the 16 
original foundation litters. The objective each generation was to have the 
select line sired by nine boars and out of 18 sows, whereas the control line 
was to be sired by five boars and out of 10 sows. The control line 
replacement procedure was by randomly selecting animals by the pedigree 
method described by Gowe et al. (1959). Replacements animals for the select 
line were kept only on the basis of their 200 day weights without taking into 
consideration the pedigree of the animal. Additional animals from each sex 
were kept for both the control and select lines to obtain sufficient litters 
for the next generation using the same procedures as obtaining replacements. 
In addition to 200 day weight, correlated responses in days to 100 kg and 
ultrasonic backfat thickness at 200 days of age and adjusted to 100 kg were 
also studied. Matings within each of the lines were made to minimize 
inbreeding. The average inbreeding coefficients of the pigs of the third 
generation were calculated to be .095±.002 and .086+.001 in the select and 
control lines, respectively (Wright, 1922). Generations were turned yearly, 
therefore, only gilt litters were farrowed. In the select line, only two 
boars per litter, if available, and all of the gilts were fed out to 200 days 
of age and evaluated for weight and backfat thickness, whereas, in the 
control line two or three boars from each of the sire lines and all of the 
gilts had the 200 day data collected.

The pigs evaluated in this study were farrowed in a solid-concrete 
floored farrowing house, weaned at 35 days of age and grown out in g 
open-fronted solid concrete floor pens allowing approximately 1 meter of 
floor area/pig. The pigs were fed a commercially prepared 18$, 16$ and 14$ 
crude-protein diets to 20 kg, from 20 to 40 kg and from 40 kg to 200 days of 
age, respectively.

Statistical Methods.
The responses and cumulative selection differentials from the selection 

each generation were analyzed using a model that included generation-line, 
sex and the interaction between generation-line and sex (SAS, 1982). The 
cumulative selection differentials were calculated by deviating the 
replacement animals 200 day weight from the generation-line-sex subclass mean 
and adding to it the average cumulative selection differential of its sire 
and dam. These were then weighted by the number of offspring produced in the
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next generation. Generation environmental effects, regression of response 
per generation and realized heritability (regression of cumulative response 
on cumulative selection differential) were predicted by the procedures of 
Richardson et al. (1968). Standard errors of the response per generation for 
200 day weight and the realized heritability for the trait under selection 
were calculated according to Dickerson (1969) and Hill (1972), respectively. 
As precise estimates of the heritabilities could not be obtained for the 
correlated responses, standard errors of these traits were calculated 
according to Richardson et al. (1968) and therefore are probably biased 
downward as drift variance was not taken into consideration.

RESULTS AND DISCUSSION
The cumulative selection differentials for the two lines indicated that

55.5 kg of selection had been applied in the select line versus 4.8 kg in the 
control line for a difference of 50.7 kg (table 2). This corresponds to 2.91 
phenotypic standard deviations of selection. The select line selection 
differentials increased approximately 15 kg in generations zero and two and 
26.1 kg in generation one whereas the selection differentials in the control 
line were close to zero in each generation. As a result of the selection 
practiced, the difference in response between the lines for 200 day weight at 
the third generation was 10.4 kg. The realized heritability for this trait 
was .22+.09. This agreed with the realized heritability estimates in the 
studies by Fredeen (1976) and Rahnefeld and Garnett (1976). The realized 
heritabilities for average daily gain from 42 days to 90 kg in these two 
studies were .20 and .22, respectively. Krider (1946) defined growth as 180 
day weight or 150 day weight and selection on these traits resulted in a 
realized heritability of .16. The change per generation was 3.73±1.55 kg 
(table 3). Therefore, it can be concluded that selection for weight at 200 
days of age was effective. The correlated response to the selection in terms 
of days required to reach 100 kg, which is a more commonly used measure of 
growth in pigs, was also in the desirable direction with a predicted change 
per generation of -6.7 days.

The changes in ultrasonic backfat thickness indicated that fat increased 
.048 cm. per generation at 200 days of age, but decreased -.015 cm. per 
generation at the constant weight of 100 kg. This also agreed with the work 
of Fredeen (1976) and Rahnefeld and Garnett (1976) in that ultrasonic backfat 
thickness also decreased when selection was for average daily gain. In these 
two studies, backfat thickness changed by -.025 and -.05 cm per generation, 
respectively. Both of these changes were greater than the -.015 cm observed 
in the present study. However, the select line means in the present study 
adjusted for the generation environment effects for backfat thickness at 100 
kg decreased by an average of -.05 cm for the last two generations (table 4).

CONCLUSION

Selection for growth to 200 days was effective and the correlated 
responses in the number of days to 100 kg and adjusted backfat thickness at 
100 kg were in the desirable direction. Selection of boars and gilts based 
on this single trait would save time, labor and expense associated with 
collection of performance information associated with body composition. 
Presently, although indices have been developed for purebred breeders by the 
National Swine Improvement Federation (1981), few breeders use the indices 
because of the time and expense of data collection, record keeping and index 
calculation. Therefore, this appears to be a more usable method of 
simultaneously selecting for increased growth and reduced backfat thickness.
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TABLE 1. DISTRIBUTION OF PIGS EVALUATED AND THE NUMBER OF SIRES AND DAMS

GENERATION SELECT CONTROL
? o' %

0 26(5)a 69(16)b

1 38(9) 89(20) 10(5) 39(10)

2 28(8) 59(17) 9(5) 38(10)

3 32(9) 56(19) 14(6) 32(16)

Totals 98(26) 204(56) 59(21) 178(52)

^Number of 
DNumber of

sires that 
dams that

had offspring in each generation and line, 
had offspring in each generation and line.

TABLE 2. ICUMULATIVE WEIGHTED SELECTION DIFFERENTIALS BT GENERATION AND LINE
LINE

OENERATTON SELECT (CHANGE/GEN.) CONTROL (CHANGE/GEN.) DIFFERENCE

0 14.9 (14.9) 2.8 (2.8) 12.8 (.69)a

1 41.0 (26.1) 5.5 (2.7) 35.5 (2.04)

2 55.5 (14.5) 4.8 (-.7) 50.7 (2.91)

^ h e  values in parentheses in the difference column are the standardized 
cumulative selection differential difference.
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TABLE 3. LEAST SQUARES MEANS AND STANDARD ERRORS BY GENERATION AND LINE 
---------- AND THE REGRESSION OF RESPONSE ON GENERATION NUMBER___________

1 M U ________ GENERATION SELECT CONTROL DTFFEflEWf!F ha

200 day 0 91.8±2.0
weight, kg 1 91.1±1.7 85.6*3.1 5.5

2 93.7±2.0 86.1*3.2 7.6
3 93.4±1.9 83.0*2.8 10.4 3.7±1.5

Days to 0 215.4*3.7
100 kg 1 216.0*3.1 224.0±5.7 -8.0

2 213.1+3.7 224.7*6.0 -11.6
3 216.2±3.6 236.8*5.1 -20.6 -6.7±.4

Backfat 0 1.47*. 05
thickness 1 1.74*. 04 1.51±.08 .23
at 200 days, 2 1.81±.05 1.71±.08 .10
cm 3 1.79±.05 1-72±.07 .07 .048±.039

Backfat 0 1.56*. 03
thickness 1 1.83*. 03 1.69±.05 .14
at 100 kg, 2 1.88*. 03 1.90±.06 -.02
cm 3 1.89±.03 2.00±.05 -.11 -.015±.033

degression coefficient of direct or correlated response on generation 
number.

TABLE 4. SELECT LINE LEAST SQUARES MEANS BY GENERATION ADJUSTED FOR THE
.ENVIRONMENTAL GENERATION EFFECTS

GENERATION 200 DAY 
___ WEIGHT. KG

DAYS TO 
__ 100 KG

BACKFAT AT 
200 DAYS. CM

BACKFAT AT 
100 KGr CM

0 91.8 215.4 1.47 1.56
1 96.7 208.3 1.57 1.59
2 99.3 202.6 1.57 1.53
3 102.8 195.2 1.59 1.49
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