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TO: Livestock Producers
Livestock Agribusiness Segment
Researchers & Educators
Others in Animal Agriculture

RE: 1984 Animal Science Research Report

This report, containing 80 articles, provides an update of our research
activity in Animal Science for the past year. We hope it contains
information of value to you. We always welcome hearing from you concerning
your unsolved problems and continuing needs. This kind of input often
provides the basis for future research.

This has been a difficult year, not only for producers and others in Animal
Agriculture, but also for those of us in research and education. However,
we feel that your problems and our problems can be solved, and that working
together we can solve problems of mutual concern not only more effectively
but also more quickly.

Qur commitment to serve you remains strong, and we will do so to the best
of our ability within available resources.

Yours truly,

o Y

Robert Totusek, Head
Animal Science Department
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Confidence in Research Results

The inherent variability among animals used in an experiment can lead
to problems in interpreting the results. When the animals on one treatment
gain more rapidly than those on another treatment, it may be that, by chance
the animals on the first treatment were faster gaining animals than those on
the second, or it may be due to the fact that the first treatment caused the
animals to gain faster. Scientists use statistical analysis procedures to calculate
the probability that such differences are due to chance rather than treatment.

In some of the articles in the Animal Science Research Report, the nota-
tion ‘P < .05’ is used. This means that the probability that the differences
referred to in the article resulted from chance is less than 5 in 100. In other
words it is highly unlikely that the results that were obtained were due to chance.
Sometimes the writers state that two averages are ‘‘significantly different.”’
This means the same thing, that is, that the probability that the difference was
due to chance is less than .05. In such cases, it is very likely that the treatment
caused the differences that were observed and that they did not result from
random factors such as allotment of the animals to the treatment groups.

In some articles there are tables of values given in such a way that by
each value in the table there is a + and then another value, such as: 3.6 +
.5. The 3.6 is called the mean, or average, of the sample of animals that was
studied and is an estimate of the mean of the larger group of animals from
which the sample came. The .5 is called the standard error and is a measure
of the accuracy of the estimation procedure. If the standard error is quite small
in relation to the size of the average with which it is associated, this suggests
that the estimation procedure was accurate. The interpretation is that the pro-
bability is .68 that the value being estimated by the sample mean is within
one standard error of the estimate. Example: If we took a random sample of
calves from a very large herd and calculated the mean weight of those calves
to be 425 pounds and calculated the standard error to be 10 pounds then we
would say that the probability is .68 that the mean weight of the total group
of calves is between 415 and 435 pounds. Example 2: Assume that we com-
pared the average daily gain of calves on two different rations and found that
the difference in gain between the two groups was .15 pounds per day and
that the standard error of the difference was .10 pounds per day. Since the
.10 is nearly as large as the .15 we do not have great confidence that the .15
is a highly accurate estimate of the true difference between the two treatments
involved.

Some papers contain ‘‘correlation’’ coefficients. These are measures of
the relationship between traits or variables. These relationships may be positive
or negative. Positive relationships mean that when one variable is higher than
average more often than not the other variable is also higher than average.
These positive values may be anywhere between zero and 1.0. Values near
1 indicate a strong tendency for larger values for one trait to be associated with
larger values for the other. Negative correlations merely mean that larger than
average values in one trait are more often than not associated with smaller
than average values of the other trait and the nearer the values are to — 1 the
stronger this negative relationship. When it is stated that a correlation effi-
cient is statistically significant it means that there is very strong evidence that
there is in fact a correlation in the direction indicated and that the relationship
found probably was not due to chance.
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CHARACTERIZATION OF RAPID AND SLOW
GROWING LINES OF PIGS

D.5. Buchananl, D.G. McLarenz, R.O. B.-‘.ll:e:;2
and R. Vencl

Story in Brief

Lines of pigs were developed emphasizing rapid growth rate (RGL)
and slow growth rate (SGL) during the growing and finishing periods.
Litter size and individual pig weights were measured for 196 litters at
birth, 21 and 42 days of age. Average daily gain, pen feed efficiency
and backfat thickness were obtained for 70 pens with a total of 1066 bar-
rows and gilts.

RGL litters were larger and pigs were heavier at all three ages.
The differences in pig weight were significant at birth and 42 days
(P<.01). RGL barrows and gilts grew faster during both the growing and
finishing periods (P<.0l), were more feed efficient (P<.05 for finishing
period) and had thicker backfat at 220 1lb (P<.0l). These results
suggest that growth rate selection will result in many favorable
changes, but further clarification of the influence of feed intake on ef-
ficiency of gain is desirable for effective development of selection pro-
grams.

Introduction

Growth rate is an important contributor to efficiency during the
postweaning phase of a swine enterprise. It has been demonstrated that
selection is effective for increasing growth rate in pigs. It is a part
of most recommended indexes for use on the farm or in test stationms.
Some of the relationships between growth rate and other traits are not
well understood. A study has been initiated to investigate feed intake,
lean tissue growth rate and lean tissue feed efficiency of pigs selected
for rapid or slow growth rate. The purpose of this report is to charac-
terize the performance of these lines following three years of
selection.

Materials and Methods

Two lines of pigs have been established which emphasize rapid
growth rate (RGL) and slow growth rate (SGL). These lines were founded
with crossbred gilts at the Southwest Livestock and Forage Research Sta-
tion and Hampshire and Duroc boars purchased from test stations. The
boars had either high or low index values based on average daily gain,
feed efficiency and backfat thickness. Growth rate differences con-
tributed heavily to index differences in the boars. High indexing Duroc
boars were mated to gilts sired by high indexing Hampshire boars to form
RGL. Low indexing boars were used similarly for SGL.

Following foundation, the lines were subjected to an additional
cycle of selection for either rapid or slow growth rate from 9 weeks to

s . . i .
1A551stant Professor, Animal Science Graduate Assistant
Herdsman
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Table 2. Growth rate, backfat thickness and feed efficiency of barrows and gilts.

Average daily gain (1b/day) 1b feed/1lb gain
b Backfat
N®  Grower Finisher® Overall thickness(in) Grower Finisher Overall

Rapid-growth line 589 1.53%% 1.85%%  ]1,69%* 1.08%%* 2,70 3.54% 3.16
Slow-growth line 517 1.40 1.67 1.53 1.02 2.72 3.60 3.20

*Pigs from rapid-growth line had significantly (P<,05) better feed efficiency during
finishing period.

*%Pigs from rapid-growth line had significantly higher growth rate and backfat thickness
(p<.01).

Number of pigs.

Period before pens averaged 120 lbs.

Period after pens averaged 120 lbs.

Pen feed efficiency .35 pens from each line.

N oo



beginning in the fall of 1976 at the Stillwater Swine Research Farm.
Two boars from each litter were left intact at 42 days of age. One was
randomly assigned to become a herd sire while the other was castrated at
seven months of age when testes and hormone traits were measured.

For boars used for breeding, the number of services a sire needed
to settle a female was recorded and an average number of services per
conception for the eight week breeding season was calculated. Testic-
ular and epididymidal weights and sperm counts were evaluated on those
boars castrated at seven months. Before castration luteinizing hormone
(LH) and testosterone (TE) were evaluated prior to and at four hourly
intervals following gonadotropin releasing hormone (GnRH) injection.
Age and weight at puberty of littermate gilts were recorded. Puberty
was defined as the first detected estrus (standing response to a teaser
boar).

Phenotypic correlations among traits of differing sexes were calcu-
lated adjusting for year and season of birth, breed of sire, breed of
dam and the rearing status of the gilt (pasture lots or confinement
pens). Phenotypic correlations have values between -1.0 to 1.0. An
absolute value of 1.0 suggests a perfect relationship between two traits
while a value of zero implies no relationship. A positive correlation
indicates that larger values for one trait are associated with larger
values for the second trait, while negative correlations indicate the
reverse.

Results and Discussion
Phenotypic correlations of male reproductive traits and plasma
hormone profiles with age and weight at puberty of littermate gilts are

presented in Tables 1 and 2. Many of the correlations are small and non-

Table 1. Phenotypic correlations between male reproductive
traits and age and weight at puberty in littermate

gilts.

Male

reproductive Age at Weight

traits® puberty at puberty

TWT -.028 .001
CCW -.029 .138
CwW .065 .210%
TTS -.276 -.205*%
ccs -.014 -.136
cs -.068 ~+111
TEFW 017 L 194%
TEPS .054 -.136
SGT -.019 -.207%
ANSC -.124 -.084
ACR =01 .098

*p<{.05.

BTWI=testicular weight; CCW=caput-corpus epididymidal
weight; TTS=total testicular sperm; CCS=caput-corpus
epididymidal sperm number; CS=cauda epididymidal sperm
number; TEPW=total epididymidal weight; TEPS=total
epididymidal sperm number; SGT=sperm number per gram
of testis; ANSC=average number of services/conception;
ACR=average conception rate.
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Table 3.

Phenotypic correlations between testicular
traits and littermate's breeding performance.

Average
Testicular Average number conception
traits services/conception rate
TWT -.164 .384%
CCW .038 .013
cw -.041 .138
TTS .007 .258
CCs ~.163 .291
Ccs =-.265 J453%
TEPW .002 .084
TEPS -.256 443
SGT .004 .268
*p<.05.

TWT=testicular weight; CCW=caput-corpus epididymidal
weight; CW=cauda epididymidal weight; TTS=total testic-
ular sperm; CCS=caput-corpus epididymidal sperm number;
CS=cauda epididymidal sperm number; TEPW=total epididy-
midal weight; TEPS=total epididymidal sperm number;
SGT=sperm number per gram of testis.

Table 4. Phenotypic correlations among boar hormone
concentrations and littermates's breeding
performance.

Average

Hormone Average number conception

levels? services/conception rate

TE .082 -.018
TEl -.110 .115
TE2 -.135 .131
TE3 -.147 .062
TE4 -.194 177
LH .209 -.044
LHI1 -.350 173
LH2 =-.158 .240+
LH3 -.288 .341+
LH4 -.265 .354
*p<.10.

TE=basal plasma testosterone level; TEl-TE4=plasma
testosterone level at hourly intervals after GnRH
injection; LH=basal plasma LH level; LHl-LH4=plasma
LH level at hourly intervals after GnRH injection.
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Table 1. Number of sow weight records by breed of dam.

Number of sows with records at

Breeding, Breeding and

day 110, gnd subsequent

Breeding of dam weaning rebreeding
Duroc-Yorkshire 33 8
Duroc-Landrace 45 18
Duroc—-Spotted 40 14
Yorkshire-Duroc 46 18
Yorkshire-Landrace 47 18
Yorkshire-Spotted 36 11
Landrace-Duroc 44 17
Landrace-Yorkshire 32 13
Landrace-Spotted 34 14
Spotted-Duroc 43 15
Spotted-Yorkshire 44 16
Spotted-Landrace 52 19
Totals 496 181

a : :
485 cows had weaning weight records.

floored pen in an open front nursery barn. Sows were fed ad lib during
lactation. Piglets were allowed access to creep feed from 21 days of
age, and sows were removed from their litters at 42 days.

Litters produced by these females represented all possible three-
and four-breed crosses involving the Duroc, Landrace, Spotted and
Yorkshire breeds. The litter performance of these females has been
reported by Buchanan et al (1983). In addition to litter sizes and
weights at birth, 21 and 42 days of age; sow weights at breeding, 110
days of gestation and weaning were also recorded.

The effects of breeding of the dam on sow weights and weight
changes were analyzed such that season farrowed, parity and the inter-
action of breeding of the dam and parity were accounted for.

Results and Discussion

Sow weights at breeding, day 110 of gestation and weaning are given
for the various breed groups in Table 2. Season farrowed, parity, breed
of dam and size of the dam were found to be important sources of varia-
tion for all three traits. In general, Yorkshire-Landrace and Spotted
Landrace sow means were significantly lighter than Yorkshire-Duroc,
Spotted-Duroc or Duroc-Yorkshire sows for all traits. Breed groups
ranked essentially the same for all three weights. Adjusting sow weight
at day 110 of gestation for differences in litter size born and mean pig
birth weight, and adjusting sow weight at weaning for differences in 42
day litter size and mean pig weight, had only a minimal effect on breed
group ranking. Therefore, sow weight differences appear to exist inde-
pendently of litter size and weight produced, and to persist through the
production cycle (at least to the second parity).

Sow weight changes during gestation (day 110 weight minus breeding
weight), lactation (weaning weight minus day 110 weight), and over the
production cycle (rebreeding weight minus gilt breeding weight) are pre-
sented in Table 3. Season farrowed and sire of the dam were important
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