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Trends in Economic Traits of Production 
Tested Boars in the 

Missouri Evaluation Station 

CHAPTER I 
INTRODUCTION 

Missouri is one of the leading swine producing states , ranking only behind Iowa, 
Illinois, and Indiana, respectively, and produced over $528,000,000 worth of pork in 
1975 (U.S.D.A.-S.R.S., 1976). Swine production annually accounts for a large part of 
the tOtal livestock income for Missouri farmers . Certainly no one can deny that swine 
production is a very critical part of animal agriculture in Missouri. 

It seems likely that Missouri will retain its position as one of the leading states in 
swine production . Missouri's swine industry is fortunate in that Missouri can offer a rather 
favorable climate, a good grain production capacity, a fine transportation network, and 
two large urban areas to supply. These favorable conditions should insure that Missouri 
will continue to be one of the leading swine production states . 

The swine industry of Missouri, and nationwide, is not, however, without its 
problems. The most critical problem confronting the swine industry today is 
the consumer's acceptance of pork. The long term trend of per capita pork consump
tion in the United States could best be defined as static to slightly negative while the 
consumption of other meats, most notably beef and poultry, has greatly increased . 
U .S.D.A. figures show that from 1960 to 1975, per capita beef consumption rose 
from 85 .2 to 120.1 pounds while per capita pork consumption declined from 65 .3 
to 54.8 pounds (U .S.D.A.-E.R.S., 1976, and U.S.D.A .-E .R.S. , 1961). Shepherd 
and Thompson (1965) concluded that over the last 25 years the demand for pork in the 
United States has stayed relatively constant, the population increase being offset by 
a lower per capita demand, and that the following factors could help explain the 
per capita decline in the demand for pork at that time: (1) per capita demand for 
beef has risen with per capita income, and the supply of beef has also increased; 
(2) per capita demand for chicken has risen with per capita income, and also 
the supply of chicken has increased; (3) the income elasticity of the demand for· pork 
is low, even slightly negative , and in addition the supply of hogs did not increase 
like the supplies of beef and chicken. 

More recent work at the University of Missouri-Columbia, indicates that pork is not 
such an inferior product in the consumer's mind as was formerly believed. This work 
shows a positive income elasticity for pork consumption indicating that pork 
consumption will rise with disposable incomes (Braschler , 1976). 

The pork industry has certainly been unable to enjoy the increase in per capita 
consumption enjoyed by the beef and poultry industries. This trend is unlikely to 
undergo any dramatic reversals in the next few years. In addition, the swine industry is 
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now confronted with the certain prospect of increasing competition from synthetic meats . 
The pork producer needs only to consider the impact that vegetable oils have exerted on 
the consumer demand for lard to realize the seriousness and potential impact of the 
challenge posed by synthetic meats. 

The uncertainty of future pork consumption levels and increasing competition 
demands that the individual pork producer become as efficient as possible. According to 
Harris (1970) the three aspects of efficiency that the individual livestock producer should 
be concerned with are: (1) efficiency of animals relative to other food production; (2) 
efficiency of one animal relative to another, and; (3) efficiency of one producer relative to 
another. Harris further states that greater efficiency by the industry as a whole will not, in 
the long run, result in greater profits to the individual producer, bur will instead result in 
lower prices to the consumer , and that the individual producer must stay more efficient 
than his neighbors in order to economically survive. 

The energy efficiency of animal production is poor. Hartman (1966) estimated that an 
acre of land is capable of producing 800,000 calories in plants, but that only 200,000 
calories would be retained if the plants are fed to animals . Borgstrom (1966: 5 7) estimated 
that seven plan t calories are needed to produce one calorie of-animal products. However, it 
should be pointed ou t that an adeq uate amount of food energy is not the main problem in 
feeding the world. Most middle-aged people in the United States would probably 
agree that they do not suffer from a caloric deficiency in their diet. Borgstrom (1966) 
reports that the corn acreage in the United States alone has sufficient capacity to 
meet the world's caloric requirement, if no livestock is produced. 

Based on protein efficiency alone, livestock production is again difficult to justify, 
especially when one considers that protein is the main nutritional deficiency in the world. 
Bean (1966) listed the number of days of protein requirements of one man that one acre of 
land can produce when utilited for the following products. These figures are listed in 
Table 1. 

Product 

Beef Cattle 
Hogs 
Poultry 
Wheat flour (white) 
Rice (white) 
Soybeans (edible) 

TABLE I 

Number of Days of One Man's Protein 
Requirement Produced From One 

Acre of Land With Different 
Agricultural Products 

Days of Protein Requirement 
Produced 

4 

77 
129 
185 
527 
643 
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While these figures may be disturbing to the livestock producer, it must be 
remembered that it is difficult for man to obtain a balanced diet through direct 
consumption of plant products . LivestOck products generally have much higher protein 
value to man than plant productS (President's Science Advisory Committee, 1967) . It 
should also be considered that livestOck often act as scavengers for man , consuming foods 
that man would be unable or unwilling to util ize . Ruminants are particularly beneficial 
to man in this regard. The consumption of animal products is unlikely to decrease in the 
near future due to social, nutritional, or desireability factors. 

Craft (1958) noted three big achievements in swine production efficiency in the last 
50 years: (1) hogs reach a market weight of 200-220 pounds approximately twO months 
younger; (2) feed requirements have decreased 80 to 100 pounds for 100 pounds of gain; 
(3) 1.6 more pigs saved per litter since 1924. 

Most economic traits of livestOck production, including those noted by Craft , are 
genetically known as quantitative traits and are mostly affected by additive gene action . 
The expression of these traits (phenotype) is determined by both the genetic constitution 
of the individual (genotype) and the environment in which he is placed (ration , weather). 
All traits which were measured in this study are quantitative traits . These quantitative 
traits should be distinguished from qualitative traits (hair color , number of nipples) . 
These traits are affected solely by the individual's genotype because environment does not 
affect them. 

Although it would be impossible to precisely determine, at least part of the progress 
in efficiency of swine production noted by Craft is surely due to a more genetically 
superior animal. Likewise , some of the improvement is surely due to better management 
of the many environmental factOrs which can affect these traits . 

Swine producers have probably achieved more success in the genetic improvement of 
quantitative traits than the beef producers. This would be expected because swine have a 
shorter generation interval and a higher selection differential than beef cattle . 

The generation interval can be defined as the average age of the parents when their 
offspring are born. The selection differential is the superiority or inferiority of those 
selected for parents as compared to the average of the population . It is usually greater in 
litter bearing animals such as swine than in those species of animals such as cattle which 
usually have only one young at birth. 

The Missouri boar evaluation station, or hereafter simply referred to as the boar 
evaluation station or the evaluation station, located near Columbia, Missouri, has 
certainly been a valuable asset to the pork producers in this state. This station has been in 
operation since 1958 and was opened only twO years after the first swine testing station in 
the United States was opened in Iowa in 1956. By the end of 1971 , 36 such swine testing 
stations were in operation in the United States, a figure which certainly attests to 
their acceptance and importance (Bereskin et a/.. 1973). 

A commercial swine producer can derive three main benefits from a swine production 
testing station: (1) it allows him to compare potential herd sires in a standardized 
environment and therefore make a more accurate judgement of genetic potential; (2) it 
presents an opportunity to compare the records of swine of several purebred producers 
under a standardized environment; (3) it allows him to buy a herd sire of known genetic 
quality at a competitive auction. 

Swine testing facilities can also be used advantageously by purebred swine producers . 
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Some of the advantages that a purebred swine producer can derive are: advertisement of 
their stOck and name, progeny testing of their potential breeding stock, and measuring 
their animal's performance against those of other purebred producers ' animals under 
standardized conditions. 

The purpose of this paper is to investigate and determine: (1) the trends and changes 
in frequency of the breeds of swine submitted to the testing station; (2) the genetic trends 
and progress of the economically important traits of swine which have been 
measured at the Missouri boar testing station; (3) the important factors which in
fluence the price of boar which sells on the tested boar sale. 

CHAPTER II 
MEANINGS OF ABBREVIATIONS 

Some abbreviations are frequently used during this report in an effort to conserve 
spact, especially in the tables. Table II is a summary of the abbreviations used more 
frequently in this report. 

TABLE II 

Meanings of Abbreviations 

Abbreviation Meaning 

ADG Average daily gain 
Adj. BF Adjusted backfat 
Adj . Index Adjusted Index 
Adj. LEA Adjusted loin eye 

area 
Age Age to 220 pounds 
BF Backfat 
HCR Hog-Corn Ratio 
D Duroc 
F Feed 
FE Feed Efficiency 
G Gain 
H Hampshire 
LEA Loin eye area 
NS Not Significant 
0 Other 
Y Yorkshire 
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CHAPTER III 
REVIEW OF LITERATURE 

A. BREED REGISTRATION TRENDS 

Definite trends exist in the popularity of different breeds of swine. These trends are 
reflected in the number of purebred registrations . Table III lists the annual percentage of 
eight breeds of the tOtal number of registered swine and the total number of swine 
registered in the United States from 1963 through 1973 (Anonymous , National Hog 
Farmer , 1974) . Figure I depicts the figures given in Table III. Since Duroc , Hampshire , 
and Yorkshire are the three major breeds of swine, the Berkshire, Chester White , Land
race, Poland China, and Spotted Poland China were all grouped together as another 
breed referred to as "Other" for Table III and Figure I , and for the remainder of th is paper . 

Durocs and Yorkshires have shown fairly similar increases in popularity from 1963 
through 1973. Durocs , however, were initially more popular than the Yorkshires , and 
have maintained their advantage . Hampshire registrations steadily increased until 1969 , 
but have declined since that time. 

It is obvious from Figure I that the Berkshires and Poland Chinas have steadily de
creased in popularity and today represent only a very small part of the swine population. 
Landrace declined in popularity very rapidly between 1964 and 1966, and also have very 
little popularity today. Chester Whites and Spotted Polands cannot be considered to be 
major breeds in popularity, but they have become more popular in recent years . 

Perhaps the most significant occurrence to be noted is that the popularity of the 
"Other" breeds, a combination of all breeds except the Durocs , Hampshires, and York
shires has greatly decreased from a peak of 4 1.4% in 1964 . This indicates that the three 
major breeds combined have enjoyed an increase in their popularity. 

B. FEED EFFICIENCY 

Animal producers have long recognized the importance of producing a finished , 
quality animal product with the least practical amount of input and expenses. Efficiency 
of feed conversion is one of the most important factOrs in economical swine production . 
The cost of feed is estimated to represent 75 to 80% of the production costs in swine 
(Robison and Berruecos, 1973). Feed efficiency is therefore the most important economic 
trait in swine which will respond to selection. 

Feed efficiency has been measured by a variety of methods . The twO most common 
methods are: unit offeed/unit of live weight gain, and unit ofliveweight gain/unit offeed . 
Note that these twO methods are reciprocals of each other . The former is the more tradi
tional measurement while the latter method has found increasing favor in recent years. 
In this report, feed efficiency will be expressed as pounds offeed/pound ofliveweight gain 
except when otherwise noted . 

Heritability of feed efficiency. Feed efficiency is considered to be a moderately heri
table trait which should respond to selection. A summary of previous findings of feed 
efficiency heritability is given in Table IV. 

Dickerson and Grimes (1947) reported that after five generations of selection for feed 
requirements in swine, that feed requirements decreased 5.2% in the efficient line and in
creased 6 .6% in the inefficient line . 
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TABLE III 

Trends for Registration of Major Breeds and Total Breed Registrations 
in the United States From 1963 Through 1973 

Percent of total 

Berk- Chester Hamp- Poland Spotted York- Total 
Year shire White Duroc shire Landrace China Poland shire Other Number 

1963 5.27% 7.64% 24.02% 23.74% 10.81% 10.80% 5.4 1% 12.40% 39.93% 231,986 
1964 4.56 7.88 22 .99 23.14 1l.21 12.20 5.54 12.49 4l.39 221,674 
1965 4.62 7.60 23.39 25 .10 7.61 12.08 6.14 13.46 38.05 205,528 
1966 4.61 7.60 25.58 25 .87 3.57 10.95 6.53 15.28 33 .26 229,164 

00 1967 3.95 5.46 27.60 26 .69 3.66 9.76 5.93 16.94 28.76 226,061 
1968 3.73 4.91 28.29 27 .89 3.57 8.57 5.43 17 .59 26.21 227 ,621 
1969 3.30 5.48 27.78 28.63 3.87 7.49 5.44 17.98 25.58 226,966 
1970 2.93 7.28 27 .90 27.06 3.22 5.88 5. 10 20.63 24.41 273,833 
1971 3.81 7.72 29.48 25.88 2.87 5.25 5.21 19.77 24.86 213,152 
1972 2.52 9.29 30.38 25.58 2.93 4.14 6.76 18.40 25 .64 219,369 
1973 2.3 1 8.55 32 . 16 23.00 2.93 3.58 7.86 19.56 25.23 227 ,087 

Percent 
of total 3.77% 7.21% 27 .25% 25.73% 5.08% 8.20% 5.02% 16.84% 30.18% 100.00% 

Total 
Number 94,136 179,978 680,675 642,576 126,819 204,911 147,964 420,503 753,808 2,497,441 
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Author (s) 

Dickerson and 
Grimes (1947) 

Dickerson (1947) 
Craft (1953) 
Fredeen (1953) 
Lasley et al. (1961) 
Smith et al. (1962) 
Smith and Ross (1965) 
Park (1965) 

Bernard and 
Fahmy (1970) 

Berruecos et al. 
( 1968) 

Biswas et al. (1966) 

Average where 
FE = F/G 

TABLE IV 

A Summary of Heritability Estimates 
for Feed Efficiency in Swine 

Heritability 

0.24 
0 .57 
0 .25roO.57 
0.30 
0 .38 
0 .50 
0.48 

0 .34 
0 .20 

0.11 

0.40 
0 .20to 0.40 
0.30 

0.35 

Comments 

Hand fed to appetite 
Hand fed to appetite 
Based on 42 to 154 days 

Durocs 
Hampshires 

66 days to 91 kg 
45 .5 to 91 kg 
FE = gain/feed 

Reimer et al. (1958) estimated that if 6% of the best boars and one-third of the best 
gilts are kept for reproductive purposes, selection for feed efficiency should decrease feed 
requirements by 8 .5 pounds per one hundred pounds of gain and increase average daily 
gain by 0.06 pounds per generation. 

Relationship betweenfeed efficiency and growth rate. Research indicates that feed 
efficiency and growth rate are positively correlated . That is , the more efficient pigs tend 
to grow faster and reach market weight sooner . A summary of previous research of the 
relationship between feed efficiency and growth rate is given in Table V. 

Dickerson and Grimes (1947) concluded that selection based on average daily gain 
would be almost as effective in improving economy of gain as selection based directly on 
individual feed requirements. Whatley et al . (1958) and Reimeret al. (1958) both agreed 
that selection based on average daily gain should improve feed efficiency. Whatley felt 
that such a selection plan would improve feed efficiency about one-half as much as would 
direct selection for feed efficiency and that for each 0.1 pound increase in average daily 
gain, a decrease of 0.09 pounds offeed required per pound of gain would result. Reimer 
felt that if 6% of the best boars and one-third of the best gilts were kept and selection were 
based on average daily gain , feed efficiency would improve by 6.5 pounds per one 
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hundred pounds of gain and average daily gain would increase by O. 1 pounds per genera
tion . 

TABLE V 
Genotypic and Phenotypic Correlation Estimates 

Between Feed Efficiency and Average 
Daily Gain in Swine 

Author (s) Value of correlation 

Genotypic 

Evvard et al. (192 7) 
Lush (1936) 
Dickerson and Grimes (1947) 
Whatley et al. (1958) 
Whatley (1947) 
Smith et al. (1962)1 -0.69 
Vogt et al. (1963) 
Park (1965)2 

Durocs 0.47 
Hampshires 0.72 

Smith and Ross (1965)1 -0.71 
Biswas et al. (966)3 0.63 
Siers (1975) 
Bereskin et al. (1975) 

Average where FE -0.70 
F/G 

1 Animals were hand fed to appetite from 50 to 200 pounds 
2From 42 to 154 days, feed efficiency equaled gain/feed 
3Feed efficiency equaled gain/feed 

Phenotypic 

-0.59 
-0.70 
-0.78 
-0.44 
-0.40 
-0.66 
-0.22 

0.00 
0 .29 

-0.67 
0.24 

-0.43 
-0.40 

-0.5 3 

Smith et al. (1962 ) reported the expected results of selection based on average daily 
gain, carcass weight feed efficiency, average backfat, and loin eye area at 200 pounds. 
The expected results if 25% of the best boars tested are kept are listed in Table VI. It 
should be noted that the animals in this experiment were hand fed to appetite from 50 to 

200 pounds . 
Table VI shows that selection based on feed efficiency should have positive effects not 

only on growth rate , but also on backfat and loin eye area, and that if selection were based 
upon average daily gain, the only undesirable effects should be in loin eye area . 

Park (1965) concluded that selection for gain from 42 to 154 days of age should im
prove feed efficiency, but that it would be better to use a constant weight basis because 
the correlation between these twO traits is then higher and more genetic progress could be 

realized . 
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TABLE VI 

Expected Response of Selection for One Generation for 
Different Economically Important Traits in Swine 

Response to Selection 

Selection ADG FE Average 

based upon (lbs/ (carcass BF 
day) wt) (mm) 

ADG (lbs/day) 0 .039 -0.06 -0.05 
FE (carcass wt) 0 .025 -0. 12 -0.41 
Average BF (mm) 0.001 -0.03 -1. 84 

LEA (cm2) -0 .0 14 0 .004 -0. 72 

*Smith et al. , 1962. 

-0.34 

0.33 
0.46 
0.88 

Robison and Berruecos (1973a), starting with pigs at 65 days of age , tested them for 
four consecutive fourteen-day periods. They reported that all feed/gain ratios had a high 
and negative genetic correlation (-0.41 to - 1. 37) with average daily gain over the same 
period. Realistically, the correlation cannot be more negative than -1.0. Large standard 
errors were obtained in this experiment. 

In general, it appears that feed efficiency and growth rate are highly and favorably 
correlated which would allow simultaneous genetic improvement of both traits. This re
lationship is a great advantage to the pork producer in his efforts to develop more econom
ically superior strains of swine. 

Relationship between feed efficiency and carcass traits. The relationship between 
feed efficiency and carcass traits is not as favorable for maximum genetic improvement as 
is the relationship between feed efficiency and growth rate . Table VII is a summary of pre
vious research work in this area. The correlations listed in this table are not as high as 
would be desirable, but they are favorable for genetic progress . 

Dickerson (1947) concluded that rapid fat deposition and low feed requirements 
are caused by the same genes. What/eyeta!. (1958) on the otherhand, noted a low butsig
nificant tendency for more economical boars to have less backfat. 

Bernard and Fahmy (1970) derived equations for simultaneous selection for feed 
utilization and carcass score which would be 1.35 and 1.10 times more effective for im
provement of these traits, respectively, than would individual selection for these traits. 

Robison and Berruecos (1973a) reported that percent lean cuts was highly and 
negatively associated with feed efficiency and that selection for feed efficiency would pro
duce negative effects in the longissimus dorsi area, but that percent lean cuts, backfat, 
and marbling should improve. Siers (1975) reported very low, nonsignificant correla
tions between feed efficiency and carcass traits. Bereskin et a!. (1975) found that in 
Duroc and Yorkshire gilts, lines selected for low fatness were more efficient in feed con
version than those selected for high fat. 

12 



Correlation 
measured 

FE with BF 

FE with LEA 

TABLE VII 

Genotypic and Phenotypic Correlation 
Estimates Between Feed Efficiency 

and Carcass Traits in Swine 

Value of correlation 

Genotypic 

0.44 

0.58 

-0. 15 
-0.46 
-0.57 

Phenotypic 

-0.02 
0 . 10 
0.19 
0.22 

-0.20 
-0. 15 

0.33 

-0. 11 
-0.25 
-0. 18 

Author (s) 

Dickerson (1947) 
Lush (1936) 
Whatley et al. (958) 
Smith and Ross (1965) 
Biswas et al . (966)1 
Fahmy and 

Bernard (970) 
Robison and 

Berruecos 0970a) 
Smith et al . (1962)2 
Smith and Ross (965)2 
Fahmy and Bernard 

( 1970) 

Average phenotypic correlation between FE and BF = 0 . 11 
Average genotypic correlation between FE and BF = 0 .5 1 
Average phenotypic correlation between FE and LEA = -0.18 
Average genotypic correlation between FE and LEA = -0.39 
IFE = gain/feed, measured carcass backfat 
2Hand fed to appetite 

C. GROWTH RATE 

The ability of an animal to make fast gains and reach market weight in a short time 
has already been shown to be favorably correlated with feed efficiency. The value of a fast 
growing animal is further enhanced by the fact that such an animal will tie up a producer's 
facilities and money for a shorter period of time. 

Growth rate is most commonly measured as average daily gain over a specified period . 
Other measures, such as days to a specified weight or weight at a specified age are also 
used . It is commonly felt, however, that average daily gain is the best measure of growth 
rate for selection, as this measurement generally aas a higher heritability. The herita
bility of other measurements tend to be reduced by maternal effects . 

Heritability of growth rate. Rate of growth has been shown to be a moderately 
heritable trait which should respond to selection. Table VIII summarizes previous experi-
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TABLE VIII 

Heritability Estimates for Growth Rate in Swine 

Author (s) Postwean- Growth, 56 140 day 150 day 180 day 
ing ADG to 140 days weiBht weight weight 

Lush (1936) 0.24 
Dickerson (1947) 0.31 0.34 
Roy et al. (1968) 0.33 

...... Reddy et at. (1959) 0.22 ,j:>. 

Fahmy and Bernard (1970a) 0.07 0.10 
Edwards and Omtvedt (1971) 0.24 
Ward et at. (1964) 0.31 
Nordskog et al. (1944) 0 .39 0.2 1 
Blunn and Baker (1947) 0.18 
Blunn et at. (1953) 0 .51 
Krider et at. (1946) 0.16 0.19 
Lasley et at. (1961) 0. 30 0.21 

Average 0.25 0.36 0.1 5 0. 18 0.26 



mental work in this area. 
Baird et at. (952) found that after eight and nine generations of selection for light 

and heavy body weights at 180 days in two lines of swine, the two lines differed by over 
60 pounds. They also noted that the slow and rapid gaining lines had feed efficiencies 
00.64 and 2.76 pounds of feed per pound of gain, respectively, again indicating a favor
able correlation between feed efficiency and growth rate. 

Fowler and Ensminger (1960) found that after nine generations of selection based on 
average daily gain from weaning to 160 pounds, average daily gain increased 0.34 pounds 
or 0 .043 pounds per generation. Rahnefeld (1971), selecting on the basis of average daily 
gain from 42 days to 89 kg, obtained a response after nine generations of 0.0574 kg or 
0.0082 kg per generation. Rahnefeld, however, noted that the response to selection was 
only one-third of that predicted . 

All of the previous work , measuring different stages of growth, yielded the same 
general conclusion that selection based upon growth rate would be effective , and in 
addition , would have favorable effects on feed efficiency. 

Relationship of growth rate and carcass traits. The relationsh ip between growth 
rate and carcass traits is also important in determining if simultaneous genetic progress 
can be achieved by selection for growth rate alone. Table IX summarizes experimental 
efforts to determine the relationship between these two traits. 

Dickerson (1947) concluded that genes which cause fast gains also cause a thicker 
backfat at 225 pounds. Hetzer and Miller (1972) concluded that in Durocs, weights at 
21, 56, 98 and 140 days, and average daily gain from 56 days to a liveweight of79.4 kg , 
were negatively correlated with backfat, but this did not seem true of Yorkshires. 

Robison and Berruecos (1973a) felt that selection for average daily gain would cause 
undesirable changes in backfat and loin eye area. Siers (1975) noted that rapid growing 
pigs tend to be fatter and have lower ham and loin percentages . 

TABLE IX 

Phenotypic Correlations Between Growth 
Rate and Carcass Traits in Swine 

Author (s) 

Lush (1936) 
Dickerson (1947) 
Dickerson (1947) 

Tribble et at. (1956) 
Smith and Ross (1965) 
Royet at. (1968) 
Edwards and Omtved t (1971) 

Average 

BF and ADG 

0.05 
0.43 (among lines) 
0.31 (among sire 
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progenies) 
0.34 
0.08 
0.07 
0.09 

0.19 

LEAandADG 

-0.201 
-0.04 

0.17 

-0.02 



D. CARCASS TRAITS 

Carcass traits are important in selection both to the individual pork producer and to 

the pork industry as a whole because: (1 ) an individual producer's market check depends 
partially on how well his hogs grade; (2) it is felt that a better , leaner carcass could help 
increase consumer demand for pork. 

Much progress has already been achieved in the commercial production of a leaner 
pork product. During the period of 1960-61 to 1967-68, the percentage of Number 1 
hogs marketed increased from 33.4 to 49 .9% while the percentage of Number 3 hogs de
creased from 25.6 to 11.6% . A 25 % reduction of lard per hog marketed was also noted 
from 1958 to 1968 (U .S.D.A.-E.R.S. , 1969:11-13). 

Heritability 0/ carcass traits. Carcass traits are generally considered to be highly 
heritable and thus offer an excellent opportunity for making genetic progress through 
selection. 

The only twO carcass traits measured at the Missouri boar testing station are loin eye 
area and live backfat. Table X is a summary of previous research concerned with the 
heritability of these twO traits. 

TABLE X 

A Summary of Heritability Estimates for Live 
Backfat and Loin Eye Area in Swine 

Author (s) Live backfat 

Lush (1936) 0 .47 
Fredeen (1953) 
Reddy et al. (1959) 0.35 
Enfield and Whatley (1961) 0 .63 
Lasley et al. (1961) 0.48 
Smith et al. (1962) 
Zoellner et al. (1963) 0.74 
Cox (1964) 0.25 
Smith and Ross (1965) 0 .74 
Louca and Robison (1965) 0 .20-0.30 
Stanislaw et al. (1967) 0.55 
Jensen et al. (1967) 0 .69 
Gray et al. (1968) 0.32 
Roy et al. (1968) 
Arganosa et al. (1969) 0.62 
Fahmy and Bernard (1970) 0.67 
Berruecos et al. (1970) 0 .27 
Edwards and Omtvedt (1971) 0.30 
Siers and Thompson (1972) 0 .25 

Average 0.45 

16 

Loin eye area 

0.656 

0.44 
0.46 
0.35 

0.49 

0.47 

0.56 

0.47 
0.48 

0.70 

0.56 



Gray et al. (1968) found that five generations of selection for lower backfat in swine 
resulted in a 20% decrease in average backfat. Smith (1963) noted that from 1952 to 

1960, backfat of the swine at the Danish progeny testing station linearly decreased by 
twO standard deviations for a total reduction of 5. 7 mm or 0.71 mm per year . Smith , 
however, felt that only one-fifth of the progress was the result of genetic improvement for 
backfat thickness. 

Relationship between loin eye area and backfat. Carcass traits are usually correlated 
in such a way as to allow simultaneous genetic progress. Table XI is a summary of pre
vious research on the relationship of loin eye area and backfat . 

TABLE XI 

Genotypic and Phenotypic Correlation 
Estimates Between Loin Eye Area 

and Backfat in Swine 

Author (s) Value of correlation 

Genotypic Phenotypic 

Bruner et al. (1958) 
Enfield and Whatley ( 1961) 
Smith and Ross (1965)1 
Jensen et al. (1967) 
Roy et al. (1968) 
Arganosa et al. (1969) 
Fahmy and Bernard (1970) 

Average 

1 Pigs were hand fed to appetite 

-0.21 
-0. 10 -0.27 

-0.25 
-0. 10 

-0.56 -0. 17 
-0.24 

-0.38 -0 .41 

-0. 35 -0.24 

Smith et al. (1962) estimated that if the best 25 % of the boars tested are kept, and if 
selection is based on backfat at 200 pounds, the response per generation would be a 1.84 
mm decrease in backfat and a 0.46 cm2 increase in loin eye area . 

Omtvedt et al. (1967) found that the loin eye area, measured at the tenth rib, 
accounted for only 28% of the variation of percent lean Cuts. However, Omtvedt also 
noted that there was a high correlation (0.53) between these two traits . He concluded 
that a large loin eye area is desirable , but should not be overemphasized in selection . 

E. EFFECT OF CERTAIN VARIABLES ON SWINE PERFORMANCE 

Effect of season. Swine performance has long been known to be affected by season. 
Table XII is a summary of the most optimum temperature found for different weights of 
swine. 
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Author (s) 

Capstick and 
Wood (1922) 

Heitman and 
Hughes (1949) 

Heitmanetal. (1958) 

Wagenbach (1961) 

TABLE XII 

Optimum Temperature for Swine 

Optimum temperature 

21 degrees C. 

24 degrees C 
16 degrees C 
23 degrees C 
16 degrees C 

15-20 degrees C. 

Weight (pounds) 

300 

100 
200 
100 
350 

No weight 
listed 

Capstick and Wood (1922) noted that the basal metabolism rate of a 350 pound hog 
was at a minimum at 21°C., the critical temperature of this animal , and that a fall in 
temperature of 1° C. would increase the animal's basal metabolism rate by 4%. 
Vertstegen et al. (1973) found that swine at· 8° c. would lose more heat energy and 
have a 25% greater rate of fat deposition than those at 20° c. 

Evvard et al. (1927) noted that fall pigs in central Iowa required 6 .78 more pounds 
offeed per one hundred pounds of gain than spring pigs . Plank and Berg (1963) found 
that wimer fed pigs were less efficient and grew slower than summer fed pigs. Hale 
et al. (1968) reported that winter pigs were 7% less efficient and had 9% thicker 
backfat than summer pigs. 

Sugahara et al. (1970) found that rate of gain and lean muscle mass were sig
nificantly decreased at 33° C. when compared to 7° C. Holmes (1971), in comparing 
22_24° C. versus 32° C. environments , reported that pigs at 32° C. ate 5 and 7% less feed , 
and had a significantly greater backfat with no effect on loin eye area. Growth rate and 
feed efficiency suffered only at weight above 69 kg . 

Wagenbach (1961) concluded that 15 to 20° C. was the ideal temperature for grow
ing fattening pigs :;nd that lighter pigs require greater warmth. Heitman and Hughes 
(1949) reported that 100 and 200 pound hogs gain faster and utilize feed to a greater 
degree at 75° and 60° F., respectively. 

Amick and Purcell (1964) found feed efficiency at a constant weight to be best at 
60° F. and also noted that the weight of the hog and average temperature during the 
test accounted for 28 .7% of the variation in feed efficiency. 

Holme and Coey (1963) found that pigs from 45 to 195 pounds made more efficient 
and faster gains at 72° F. than at 54° F. There was no significant difference in backfat 
or loin eye area in this experiment. Seymour et al. (1964) noted that pigs grew faster at 
60° F. , but feed efficiency was slightly better at 90° F. 

Bruner and Swiger (1968) and Quijandria et at. (1970) , testing barrows and gilts 
only, both reported that spring tested pigs grew faster and more efficiently, but that fall 
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tested pigs yielded better carcass. Isler (1974) supplied three years data which showed 
spring tested boars to be more efficient, but fall tested boars had a slight advantage in 
average daily gain. 

Davis (1968) found that Duroc boars at 175 and 200 pounds gained 0.05 and 0.06 
pounds more per day in the summer test than in the winter test. No significant seas
onal differences were found for Hampshire and Yorkshire boars, although the data do 
suggest that Yorkshire boars are affected more adversely by the winter test period than the 
Hampshire boars. Jones (1965) also failed to find a significant seasonal effect on 
average daily gain, age to 200 pounds, or backfat. 

Both Davis (1968) and Jones (1965) noted that the spring tested boars were more 
efficient than the winter tested boars. Jones, however, failed to find a statistically sig
nificant seasonal effect. 

Effect of breed. For the purposes of this study, the traits of only the three major 
breeds, Duroc, Yorkshire, and Hampshire will be analysed to determine breed differ
ences and trends. All other breeds will be grouped into a fourth breed category called 
"Other" . 

No one breed of swine can be considered to excel in all traits which should be included 
in a swine selection program . Each breed tends to have its strong and weak points. 

Self (1959) reported the results of a survey of breeds . In comparing Duroc, Hamp
shire, and Yorkshire carcasses, the Hampshires were found to have the most desirable 
backfat and loin eye area while the Durocs were the most undesirable. Bruner and 
Swiger (1968) found Durocs possessed the fastest and most efficient growth rate while 
Hampshires were superior for backfat and loin eye area. The Hampshires, however, had 
the slowest and most inefficient gains. Yorksh ires in this study had the greatest amount of 
backfat while Durocs had the smallest loin eye area . 

Quijandria et al. (1970) reported that Durocs attained the fastest, most efficient 
growth while Hampshires were found to have the least amount of back fat and the greatest 
loin eye area. Yorkshires were found to have the least desirable carcasses . 

Hale and Southwell (1967) compared Durocs and Hampshires. In general, they found 
Durocs possessed the best growth characteristics while Hampshires had the best back
fat and loin eye area measurements. Bereskin et al. (1975) found that Durocs grew faster 
than Yorkshires but no difference in feed efficiency was noted . 

Effect of weight. The effect of weight on such traits as growth rate, feed effi
ciency, loin eye area, and backfat also merits attention in a study of this type. 

Itener and Hughes (1938) reported a sigmoid curve in the measurement of 
growth. Growth rate peaked at 160 pounds and then began to decrease . Bell (1964) 
presented graphs showing growth rate to be essentially linear between 60 and 200 
pounds. Taylor and Hazel (1955) found that the growth rate of pigs was essentially 
linear between 134 and 174 days of age. Corcoran et al (1974) noted that testing 
boars to 240 versus 200 pounds resulted in average daily gains of 2.076 and 2.055 
pounds, respectively. In other words, an increase of just over one percent in average 
daily gain was noted by increasing the test weight" by 40 pounds. 

Jones (1965) derived a linear regression equation of 0.354 + O.835X to adjust 
175 to 200 pound average daily gain and found a high correlation of O. 83 between these 
two weight periods. Davis (1968) found the correlation of 175 and 200 pound average 
daily gain for all breeds of boars combined to be 0.95 over both seasons. To adjust 175 
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pound average daily gain to 200 pounds, Davis derived linear regression coefficients of 
0.26 +0 .92X and 0.29 + 0 .87X for the winter and summer season, respectively . 

Heavier weights have an adverse effect on feed efficiency, probably due to the greater 
development of fat and a higher maintenance requirement. McMeekan (1940) found that 
at 24 weeks of age, fat development becomes equal ro muscle development on a weight 
basis and, thereafter, fat develops more rapidly than muscle . The point is that the earlier 
development of a hog is relatively more muscle and skeleton growth than at a later 
period of its life. Muscle growth is generally considered to be more efficient than fat 
growth because muscle is about 70% water and fat is a high energy compound. 

Jones (1965) derived a linear regression equation of 62.2 + 0 .81X ro adjust 175 
pound to 200 pound feed efficiency. He also reported a correlation of 0 .76 between 
these twO weight periods when the above equation was used. Davis (1968) derived 
separate equations for both the winter and summer testing periods to adjust 175 pound 
to 200 pound feed efficiency. He reported a correlation of 0 .91 and 0.93 for winter and 
summer feed efficiency, respectively. The equations derived were 41. 0 + 0.99X for the 
summer testing period and 28 .0 + 0 .94X for the winter testing period. Corcoran et al. 
(1974) found that at 200 and 240 pounds, feed efficiencies were 2 . 52 and 2 .60, respec
tively . 

Increasing weight seems to affect loin eye area in a linear manner, making the adjust
ment of loin eye area very easy. Corcoran et al . (1975) reported that the proper adjust
ment factor to use to adjust loin eye area in boars from 200 co 240 pounds was 0 .012 
square inches of loin eye area per pound increase in weight . 

Hunzinger (1965) did extensive work with Hampsh ire barrows to determine the best 
method of adjusting loin eye area. He reported that the loin eye area increases at a rela
tively constant rate from 100 co 250 pounds and found that each one pound increase in 
weight should add 0.015 square inches of loin eye. This is the same value used by the 
National Association of Swine Records for adjustment of loin eye area (Anonymous , 
1970) . 

Backfat deposition also seems to be linearly associated with growth. Noffsinger et al. 
(1959) reported that 82% of the variance in backfat thickness was due to weight. Table 
XIll briefly summarizes reported backfat adjustment factOrs in swine. Most results agree 
that adding 0.004 inches of backfat per pound of gain is the best method of adjusting 
backfat thickness to a different weight. 

Effect of sex. Many studies have found that boars will have superior growth and car

cass traits over lirrermate barrows. 
Wallace (1944) reported that at 210 pounds, barrows has 12% less muscle and 46% 

more fat than boars and that boars were more efficient on a protein storage basis . Between 
the weights of 75 and 210 pounds, boars and barrows had respective feed efficiencies of 
3.25 and 3.94 pounds of feed per pound of gain. 

Siers (1975) reported that as compared to gilts and barrows, boars required 6.7 and 
8 .2% less feed per pound of gain in the spring and fall seasons, respectively . Boars were 
found to be superior co barrows in both backfat and loin eye area . Zobrisky et al. (1961) 
also noted that boars had larger loin eye areas and a greater yield of lean cutS than lirrer
mate barrows . 

Omtvedt and Jessie (1968) and Charette (1961) agreed that boars had better feed 
efficiencies than barrows . Omtvedt and Jessie also noted that boars have less backfat 
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TABLE XIII 

Backfat Adjustment Factors in Swine 

Author (s) 

Noffsingeret al. (1959) 
Hetzer et al. (1956) 
Zoellner et al. (1963 ) 
Corcoran et al. (1974) 
Anonymous (1970) 

Backfat th ickness to add per 
each pound of gain 

0.004 1 inches 
0.0044 inches 
0.11 mm (0.00432 inches) 
0.0022 inches 
0.004 inches 

than barrows while Charette found that boars were definitely leaner and had a larger loin 
eye area than barrows. 

Blair and English (1965) reported a superiority of boars over barrows of 11.3% for 
feed efficiency and 14.2% for loin eye area. Matassino (1965), testing only four boars 
and barrows , failed to find a significant difference in average daily gain, although boars 
were favored by the data. He did find that boars had significantly less backfat and a lower 
percentage of fat cutS than barrows. 

F. HOG-CORN RATIO 

The current value of a breeding animal is usually dependent on many different factors . 
One variable which definitely influences price is the current economic situation and ex
pectations of the buyer . 

The hog-corn ratio which is the average price per cwt. of barrows and gilts divided 
by the price per bushel of No. 2 (or No. 3 corn (depends upon the location of the market) 
has been used as a gauge of the economic state of the pork industry. I tis generall y felt that 
a hog-corn ratio above 15 is indicative of a current healthy economic situation in the pork 
industry. 

The hog-corn ratio, although commonly used is not an infallible method for de
termining the present economic situation of the pork industry, and in fact, is not as valid 
a measurement as it has been in the past. According co Blosser (1965) a higher hog-corn 
ratio is required of the pork producer to break even when corn and hog prices are 
low than when they are high. This is due to the fact that other production expenses 
are not directly related to the cost of corn, and the cost of corn does not always 
represent the same proportion of the total cost of swine production. 

The trend towards larger swine production units has probably also decreased the 
validity of the hog-corn ratio as an indicator of the producer's willingness to continue 
swine production in a current unfavorable economic situation. Swine production has be
come a much more specialized business in recent years. One would expect that this 
trend towards specialization would tend to reduce violent market fluctuations. 
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CHAPTER IV 
MATERIALS AND METHODS 

History and changes in procedure. This study covers a 17 -year period and includes 
data from 30 test periods and 59 sales . Therefore, it is necessary to briefly trace the his
tory and changes which have occurred since the inception of the Missouri boar evaluation 
station near Columbia, Missouri. 

The Missouri boar testing station first opened in the fall of 1958 . The first sale was 
held in March of 1959, with 36 boars selling for an average price of $183 .80 . Since 
then, over 3,300 boars have been tested and sold and three additional boar evalua
tion stations have been opened in Missouri . 

The station has had twO test periods every year since its opening in the fall of 1958. 
These periods are from November 1, until March 1, of the following year, and from April 
1, until September 1. These periods will be referred to as the winter and summer test 
periods , respectively . The winter test period will be considered to be in that year in which 
the test was concluded , and the hogs from the test were sold . 

Normally, two sales are held after each testing period for a total of four annual sales . 
These sales are held in February, March, August, and September of each year. 

Four testing periods will be omitted from this study due to insufficient data. During 
the summer test periods of 1962 and 1975, and the winter test of 1966, swine dysen
tery surfaced at the evaluation station and the subsequent sales were cancelled. The price 
records from the winter test of 1969 are not available. Only animals which actually sold in 
the sales are included in this study. 

As is true of any successful business operation, the boar testing station has made 
changes in order to keep itself as current as possible with the industry it serves. 

From the opening of the boar evaluation station until the winter test period of 1969, 
four animals were required to be submitted per pen. The composition of each pen was one 
of the following combinations, with all pigs having the same sire: 

(a) three littermate pigs which consisted of two boars and one barrow, plus 
another pig from another litter. 

(b) four littermate pigs, two boars and two barrows. 
(c) four littermate pigs, three boars and one barrow. 
(d) one boar and one barrow from twO different litters . 
The barrow(s) were used to gain additional carcass information in addition to the 

backfat probe on boars . These barrow(s) were slaughtered at weights as close to 200 
pounds as practical. Carcass length, loin eye area, and percentage of four lean cuts 
were measured, and this inform~tion was included for each pen of boars in the sale 
catalog. ' 

For the purposes of this report, the loin eye area from the opening of the evaluation 
station until the winter test period of 1969 is actually the loin eye area of the slaughtered 
barrow(s). The requirement for a slaughter barrow was abolished prior to the winter 
test of 1969, and loin eye meas(uements have since been obtained on individual boars by 
the use of ultrasonics as described by Massey et at. (1964). 

From the winter test of 1969 through the winter test of 1970, as many as four boars 
were allowed per pen. The possible composition of anyone pen, with all pigs being from 
the same sire, but not from more than two litters was : 
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(a) four boars. 
(b) three boars and one barrow. 

Starting with the summer test period of 1970 to the present time, only three boars were 
allowed in each pen. All boars must be from the same sire with a maximum of two litters 
represented in anyone pen. 

Changes in the minimum standards necessary for an animal to achieve in order to 

successfully complete the test and be qualified to sell have periodically occurred since 
the opening of the evaluation station. Table XIV is a summary of the minimum standards 
allowed over specific periods. It easily can be seen that the performance standards have be
come increasingly stringent through the years. 

Until 1970, all performance data were adjusted to a 200 pound basis. Hogs were 
taken off test as close ro 200 pounds as practical with the exception of the period from 
the summer test of 1967 until the winter test of 1969. During this period oftime, boars 
were taken off test at 175 pounds due to excessive lameness caused by the concrete at 
heavier weights . The boars were then placed in dirt lots until sale time, and average daily 
gain and feed efficiency were adjusted to a 200 pound basis by use of the regression equa
tions derived by Jones (1965). Age to 200 pounds was adjusted by using an average daily 
gain of 2.0 pounds. This is the value recommended by the National Association of 
Swine Records (Anonymous, 1970). Backfat and loin eye area were also adjusted to a 200 
pound basis by using the previously noted conversion values of the National Association 
of Swine Records. 

Starting with the summer test of 1970, the boars were fed to 220 pounds and all 
data since that time have been adjusted to that basis. 

Starting with the winter test of 1969, the ration was changed to a higher protein 
content. Initially, a 16.6 and 14.4% ration at 135 pounds. The new ration used is a 
18.1 and a 16.6% protein ration with the hogs still being switched to the lower protein 
content at 135 pounds. This ration change was considered necessary because of the great 
amount of genetic progress which had been achieved in improving carcass traits and the 
elimination of barrows from the test station. Leaner hogs and boars require a higher pro
tein ration in order to maximize their genetic potential. Table XV summarizes the ra
tions used by the evaluation station . Ration A is that ration fed up to 135 pounds while 
ration B is that ration fed from 135 pounds until the end of the test period . 

The index used by the evaluation station was changed during the summer test of 
1970. Table XVI lists the different indices used by the testing station. 

Evaluation station procedure. Hogs arrive at the test station between eight and ten 
weeks of age weighing less than 60 pounds. The summer tested pigs arrive at the station 
after April 1, and the winter tested pigs arrive after October 1. All pigs are vaccinated 
for hog cholera, swine erysipelas, sprayed for lice, and wormed with Piperazine in the 
drinking water. 

Animals start on test when the pen ages 65 pounds. This eliminates compen
satory gains as a factor in the hog's performance. The pigs are fed ad libitum the 
rations previously described. All feeders are checked for wastage and uneaten feed is 
not calculated into the pen feed efficiency. 

Boars at the station are housed in a 6' by 16' concrete pen with an open end to the 
south. A removable door in the back allows ventilation in the summer. The back 10 feet 
of the pen is covered while the feeding and watering areas are uncovered. 
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Period 

Winter, 1959-
Su.inmer, 1963 

Summer, 1963-
Winter, 1963 

Summer, 1964 

Winter, 1965-
Winter, 1967 

Summer, 1967-
Winter, 1970 

Summer, 1970-
Summer, 1972 

Winter, 1973-
Summer, 1973 

Winter, 1974 
Summer, 1974 

Winter, 1975-
Present 

TABLE XIV 

Minimum Standards to be Achieved at the Central Missouri 
Swine Evaluation Station, 1959 Through 1975 

Feed Efficiency Average Backfat 

Winter Summer Daily (inches) 
Gain (lbs) 

3.25 3.25 1.50 1.50 

3.25 3.25 1.70 1.35 

3.25 3.25 1.70 1. 35 

3. 15 3.00 1.70 1.30 

3.15 3.00 1.70 1.25 

3.10 2.95 1.80 1.20-1.25 1 

3.10 2.90 1.80 1.10 

3.00 2.90 1.80 1.10 

2.90 2.80 1.85 1.10 

Age to Index 
200 pounds 

100 

100 

160 125 

160 125 

160 125 

1602 1503 

1602 150 

1602 150 

1602 150 

1 If average daily gain was less than 2.0 pounds, backfat maximum allowed was 1. 20 inches. If average daily gain was greater than 2.0 
pounds, backfat maximum allowed was 1.25 inches . 
2 Age to 220 pounds. 
3Index changed. 



TABLE XV 

Rations Fed at the Central Missouri Boar 
Evaluation Station, 1959 Through 1975 

Ingredient 1959-1969 

Ration A Ration B 

Corn , No.2 , yellow. 1486 1622 
Soybean Oil Meal, 45 % protein. 280 180 
Meat and Bone Scraps, 50% protein . 50 40 
Fish Meal, 60% protein. 50 40 
Alfalfa Meal, dehydrated, 17% protein, 

(75,000 LU. Vitamin A). 50 40 
Dried Whey, 12% protein. 50 40 
Trace Mineral Salt! . 10 10 
Calcium Carbonate, 38% calcium . 10 12 
Dicalcium Phosphate, 26% calcium , 

18% phosphate. 4 6 
LimestOne. 
Vitamin - Antibiotic Mix. -.JQ.. ~ 

Total 2000 2000 

Calculated Composition 
Percent Crude Protein 16.6 14.4 
Percent Total Digestable Nutrients 75.0 75.0 
Percent Calcium 0.72 0 .69 
Percent Phosphorus 0.54 0.50 
Antibiotic 

1969-1975 

Ration A Ration B 

1383 1480 

375 280 

50 40 

50 50 

50 50 
50 50 . 
10 10 

10 10 

10 10 
12 10 

2000 2000 

18 . 1 16.6 
76.0 77.0 

0.8 0 .8 
0.65 0.63 

ASP 250 , 40 gms 

ITrace mineralized salt contains Iodine, Iron, Copper, Cobalt , Manganese, and Zinc 
added to bring to a level of 50 gms of pure Zinc per ton 

During the winter test period, a plywood partition is placed in the sleeping quarters 
to reduce breezes. Sprinklers are used to cool pigs in the summer. Pens are scraped clean 
daily except on Sundays and days with inclement weather. 

Boars successfully completing the test are placed in the following sale, except in some 
situations where the owner desires to keep the animal. All boars are evaluated by a screen
ing committee for acceptable soundness , conforrpation , and quality prior to being sold . 

Adjustments of data. The necessary changes which were executed by the testing 
station somewhat complicates the task of measuring genetic progress. After studying 
these changes and considering their impact , it was decided in some cases to adjust the 
data to a constant basis . However, in other instances , it was decided not to attempt to 
make any adjustments, but instead to only realize that these changes have occurred and 
that they may have an impact on production traits. 
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Period 

TABLE XVI 

Indices Used by the Central Missouri Swine 
Evaluation Station, 1959 Through 1975 

Winter, 1959 - Winter, 1969 

Index Used 

Summer, 1970 to Present 

139 + (40xADG) + (20x 
LEA) - (30 x FE) -

(70 x BF) = Index 
125 + (50 x ADG) + (25 x 

LEA) - (45 x FE) -
(55 x BF) = Index 

The use of barrows for carcass trait information during the early years of the testing 
station probably had a negative effect on feed efficiency and loin eye area. Barrows tend to 

grow more inefficiently than boars and also tend to have a smaller loin eye area. It was 
decided, however, that no suitable adjustment factor was available to compensate for the 
presence of the barrows. However, it should be kept in mind that barrows were used up 
until the winter test of 1969. 

The ration change during the winter test period of 1969 should have also resulted in 
improved growth and carcass traits. However, it was again decided that to attempt to 
correct for this change could lead to a greater error than if one would not attempt to use a 
correction factor. 

The changing of test weights from 200 to 220 pounds also warrants consideration. 
Since Taylor and Hazel (1955) described the growth curve of a pig between 134 and 174 
days of age to be essentially linear, it was decided to make no adjustment for average daily 
gain. 

Feed efficiency is affected in an adverse manner by increasing weights. However, 
the author was unable to find any appropriate correction factor to use to adjust feed 
efficiency from a 200 to a 220 pound basis. Therefore it was decided that it would be 
better not to attempt to use a correction factor for this trait. 

Loin eye area and backfat were easily adjusted to a 220 pound basis by use of the con
version values of the National Association of Swine Records (Anonymous, 1970). These 
values call for adding 0.004 inches and 0.015 square inches of back fat and loin eye area, 
respectively, per pound of gain. These values will be referred to as adjusted backfat and 
adjusted loin eye ~area for the remainder of this paper. 

Age in days to 200 pounds was adjusted to 220 pounds by use of the following equa
tion: 

Age to 220 pounds (220 - 200) + age to 200 pounds. 
Average daily gain 

If age was actually adjusted to a 220 pound basis, as it was during this study for all 
periods prior to the summer of 1970, the value will be referred to as adjusted age for the 
remainder of this report. 
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Inflation has undoubtedly affected the sale price of boars over the last 17 years. How
ever, it was again decided that to attempt to deflate the price would possibly lead to 
greater inaccuracies than if price were left alone. 

As previously noted, the testing station changed indices in 1970. In order to better 
measure genetic ptogress, the index currently in use by the testing station was calculated 
on all boars sold. The equation used to calculate this index is 125 + (50 x ADG) + (25 x 
LEA) - (45 x FE) - (55 x BF). This value will be referred to as the adjusted index for the 
periods in which this index was not actually used by the evaluation station . It should be 
emphasized that an index is only an attempt to measure the breeding value of an animal 
by considering more than one economically important trait. An index should be con
sidered only as a guide in measuring the genetic value of an animal. 

The hog-corn ratios of the month before, the month of, and the month after each sale 
was used as an indicator of the economic condition of the pork industry. In addition, an 
average of the three hog-corn ratios was also used. I t was desired to determine what effect 
the economic situation of the pork industry would have on the average price received per 

boar. 
Statistical analysis. Correlation and linear regression analysis as described by 

Snedecor and Cochran ( 1973) was used to determ ine correlations among and improvement 
of economic traits and price. 

CHAPTER V 

RESULTS 

A. BREED FREQUENCY TRENDS 

Definite changes in breed frequency have occurred at the Missouri boar evaluation sta
tion. Table XVII lists the yearly contribution of each breed as a percentage of the total 
number of boars sold and also gives the total number of boars sold. Figure II graphically 
depicts the yearly percentage of the four major breeds. 

Because of the smaller number of boars at the Missouri boar evaluation station as com
pared to the national survey conducted by the National Hog Farmer (1974), the results 
are more subject to random fluctuations . However, definite trends can easily be detected. 

Durocs and Hampshires are easily the two most popular breeds overall, accounting 
for 34.4 and 33.4%, respectively, of all the boars sold. The Yorkshires and the Other 
breed lag far behind, accounting for only 17.2 and 14 .9%, respectively, of the total. 

Durocs reached their present peak in popularity in 1968, when they accounted for 
47.4% of all boars sold. From 1968 until 1971, Durocs declined in popularity. Since 
1971, however, the Duroc breed has again enjoyed a slight increase in popularity. From 
1973 through 1975, the Durocs have strongly competed with the Yorkshires for be
coming the most popular breed. 

These figures are in fairly good agreement with the national trends of Duroc 
registrations as reported by the National Hog Farmer (1974). In the national survey, 
however, Durocs accounted for only 27 .2% of all registrations, as opposed to 34.4% of 
the total at the testing station. The National Hog Farmer survey covered a period of 1963 
through 1973, while this study of the boar evaluation station includes all years from 1959 
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TABLE XVII 

Annual Breed Percentages and Total Number of Boars Sold, 
Missouri Boar Evaluation Station, 1959 Through 1975 

Year Breed 

Berk- Black Chester Hamp- Land- Poland Tam- York- Total 
shire Poland White Duroc shire Hybrid race China worth shire Other Number 

1959 7.2% 8.7% 3.6% 21.0% 29 .0% 2.2% 10. 1% 9.4% 2.9% 5.8% 44.4% 138 
1960 9.0 13. 2 18.1 45.2 0.6 5.4 6.0 2.4 34.3 166 
1961 8. 3 10.5 28.4 39.7 4.4 5.7 3. 1 28 .8 229 
1962 10.9 9. 1 1.8 39.1 30.9 1.8 6.4 23.6 110 
1963 6.9 5.5 29.9 49.3 0.9 1.4 6.0 14.7 217 
1964 8.3 3.9 34.6 43.9 1.0 1.5 6.8 14.6 205 
1965 4.7 5.7 1.0 42.2 39. 1 1.6 5.7 13.0 192 

N 
1966 45.0 39.4 6.6 00 7.7 3.3 11.0 91 
1967 6.7 47.1 34.2 1.0 2.1 8.8 9.8 193 
1968 2.6 6.2 47.4 25 .8 3.1 14.9 11.9 194 
1969 4.5 1.5 42.4 21.2 2.3 28 .0 8.3 132 
1970 2. 1 4 .6 0.8 36.7 30.4 1.3 24.0 8.9 237 
1971 1.5 3.6 0.5 26.5 35.7 1.0 31.1 6.6 196 
1972 2. 5 29.3 34.7 3.3 30.2 5.8 242 
1973 0.8 2.4 34.6 24.0 4. 3 33 .9 7.5 254 
1974 3.3 2.4 34 .9 18.7 6.7 34.0 12.4 209 
1975 4 .5 1.8 33 .6 20.9 4.5 34.5 10.9 110 

Aver-
age % 3.76 5.20 1.06 34.4 33.3 0. 13 1.4 3.2 0.13 17.3 14.9 100.0% 

Total 
Number 117 162 33 1072 1039 4 45 101 4 539 465 3115 
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through 1975. 
Hampshires at the boar testing station were initially the most popular breed sold. 

However, after a peak of 49.3% in 1963, the Hampshires steadily declined in popularity 
until 1969, when they accounted for only 21. 2% of all the boars sold. From 1969 until 
1972, the Hampshires increased in popularity. Since then, the Hampshires have again 
decreased in popularity . The overall trend of the popularity of the Hampsh ire breed at the 
Missouri boar evaluation station over the last 17 years is slightly negative. 

The trends of Hampshire sales at the testing station is not in good agreement with the 
national registration trends. Nationally, Hampshire registrations steadily increased from 
23.7% in 1963 co a peak of 28.6% of the total in 1969. Since then, Hampshire 
registrations have declined co only 23 .0% of the total in 1973. It should alsG) be noted 
that the national registration survey and the Missouri boar evaluation station have overall 
averages of 25.7 and 33.3%, respectively, for the Hampshire breed. 

Yorkshires at the boar evaluation station were initially a very unpopular breed, 
experiencing a low point of only 2.4% of all the boars sold in 1960. Through 1966, the 
Yorkshire breed accounted for only 5.2% of all the boars sold at the evaluation station. 
Since then, however, the Yorkshires have consistently become more popular, to the 
extent that from 1973 through 1975, the Yorkshire and Duroc breeds dominated the 
sales. During this period of time the Duroc and Yorksh ire breeds, respectively, accounted 
for 34.4 and 34.1% or a total of 68 . 5% of all boars sold . 

The national registration trends of Yorks hires (National Hog Farmer, 1974) agrees 
well with the trends at the boar testing station. In both surveys, Yorkshires showed a 
steady increase in popularity. The national survey and this study have experienced overall 
averages of 16.8 and 17.3%, respectively, for the Yorkshire breed. 

The national registration and the boar evaluation station trends are in good agreement 
for the other breeds . Both surveys show an overall decrease in popularity for this 
composite group of several breeds. However , from 1973 through 1975, the other breeds 
have shown a slight increase in popularity at the boar testing station . This recent increase 
is due mostly to the Black Poland, Chester White, and spotted Poland China breeds, and 
seems to be at the expense of the Hampshire breed . 

Neither the Tamworth or Hybrid breeds were included in the national registration 
survey by the National Hog Farmer (1974). This lack of popularity is reflected at the 
Missouri boar evaluation station, where each breed has had only four boars sell. Neitherof 
these breeds has sold in a sale since 1960, and should presently be considered ex
tinct in popularity at the Missouri boar testing station. 

B. EFFECT OF SEASON ON ECONOMIC TRAITS 

Because four testing periods were not included in this study, seasonal influence on 
performance must be considered in an attempt to measure overall genetic progress. 
Seasonal effects on all traits measured will be briefly consider~d here, and referred back to 
when appropriate throughout this report. 

Table XVIII lists the total seasonal averages and differences between seasons during 
the last 17 years for feed efficiency, average daily gain, adjusted age to 220 pounds, 220 
pound loin eye area and backfat, and the calculated averages of the adjusted index. It 
should be noted that all of these traits, except for feed efficiency, are favored by the winter 
testing period, and that differences for all of these traits, except for adjusted age to 220 
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TABLE XVIII 

Seasonal Influence on Various Economic Traits 
at the Central Missouri Boar Evaluation 

Station, 1959 Through 1975 

Traic Season 

Summer Winter 

Feed efficiency 2.69 2.79 
Average daily gain 1.98 2.04 

(pounds) 
Adjusted loin eye 4.84 4.99 

area (square 
inches) 

Adjusted backtat 1.06 1.02 
(inches) 

Adjusted age to 150 .5 150.4 
220 pounds 

Adjusted index 164 . 1 168.2 

**Probability is less than 0.01 

pounds, are statistically significant ac the 0 .01 level. 

Difference 

0.10** 
0.06** 

0 . 15** 

0.04** 

0 . 1 

4 .1** 

The face that che summer tesc period favors feed efficiency by 0.10 pounds of 
feed per pound of gain over che winter cesc period is noc surprising. The superioricy 
of the summer season for feed efficiency has previously been reported by Evvard 
et al. (1972), Hale et al . (196H) , Bruner and Swiger (1968), Quijandria (1970) , 
Jones (1965), Davis (1968), and Plank and Berg (196.1) . 

The 0.06 pound advantage ofwinter average daily gain was noc as much anticipated as 
was the seasonal effeces on feed efficiency. Plank and Berg (1963) , Quijandria (1970), and 
Bruner and Swiger (1968) all reported chac spring cested pigs had a tascer growch race than 
fall cesced pigs . I c should be noted chac in all of chese reports, only barrows and g ilcs were 
tested. 

Davis (1968), Jones (1965), and Isler (1974) all reported a nonsignificanc advantage 
of 0 .02 pounds for average daily gain in the spring. These resulcs were from boar evalua
tion stations. Sex may influence che most optimum season for growch rate in swine. 

That the winter season had only a slight, nonsignificant advantage ofO. 1 days to 220 
pounds is surprising in view of the fact that the correlation between average daily gain and 
age to 220 pounds is high and negative. The overall correlation between these twO traits 
in this study was -0.61. The slight difference in days to 220 pounds is due to the spring 
farrowed pigs having a better growch rate before coming on test. 

Pigs in the winter testing period had 0.04 inches less backfat and 0.15 square inches 
more loin eye area chan those in the summer season. These resulcs are not in agreement 
with Hale (1965). Jones (1965), however, found chac the winter season reSlllced in 0.01 
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inches less backfat while Isler (1974), reported that percent lean cuts was 1. 1% higher in 
the winter season . 

The adjusted index was also favored by the winter season. This is not surprising as this 
index is calculated from traits which were favored by the winter season. The only trait 
which helped determine the index which was favored by the summer season was feed 

efficiency. 

C. BREED INFLUENCE ON PERFORMANCE 

As previously noted , different breeds tend co excel in certain traits. These breed 
differences will be briefly examined here and referred to throughout this report when 
appropriate . Table XIX is an overall summary of breed averages throughout the history of 
the evaluation station. 

Breed FE 

Duroc 2.70 
Hampshire 2.79 
Yorkshire 2.64 
Other 2.86 

TABLE XIX 

Breed Averages for Economic Traits 
at the Missouri Boar Evaluation 

Station, 1959 Through 1975 

ADG Adj . Adj. LEA 
BF (sq in) 
(in) 

2 .03 1.06 4.87 
1.97 1.02 5.04 
2.08 0.95 4.99 
1.98 1. 13 4 .62 

Statistical probability 
D vs . H 0.01 0 .01 0.01 0.01 
D vs. Y 0.01 0.01 0.01 0.01 
D vs. 0 0.01 0.01 0.01 0 .01 
H vs . Y 0.01 0 .01 0 .01 0 .01 
H vs. 0 0.01 NS 0 .01 0 .01 
Yvs . O 0.01 0.01 0.01 0.01 

Age to Adj . 
220 Index 

pounds 

140.8 168.9 
152.3 167. 6 
146.4 182.2 
152 .2 148.4 

0.01 NS 
0 .01 0.01 
0.01 0.01 
0.01 0.01 
NS 0.01 
0.01 0.01 

Briefly, it should be noted that the Yorkshires excelled in all traits except loin eye 
area. Hampshires had the most favorable loin eye area. Hampshires and the other breeds 
had the least efficient and slowest growth rate. All differences were statistically 
significant except for the average daily gain and age to 220 pounds between the 
Hampshire and other breeds . 

Close examination of the breed trends at the Missouri boar evaluation station indicates 
that if overali breed averages are compared, the Yorkshire breed has a great advantage over 

32 



all the other breeds. This is due to the steady increase in popularity of the Yorkshire 
breed, the result being that a much greater percentage of the Yorkshires have sold in the 
last few years as compared to the other breeds. This would tend to weight the averages in 
favor of the Yorkshires if progress has been achieved in improving these traits . The other 
breeds would not be expected to do well if overall averages are compared, because they 
have had a steady decline in popularity . 

In order to better compare breed differences, the period from 1972 through 1974 was 
chosen for a comparison. This period was chosen because it represents a more recent period 
in time, and no procedural changes were implemented by the evaluation station. The 
1975 season was eliminated because only winter sales were conducted that year and there 
are indications that season does not similarly affect all breeds . Breed averages for this 
period of time are listed in Table XX. 

Table XX shows that from 1972 through 1974 , the Durocs and Yorkshires were 
equal in feed requirements. The Hampshires were only O. 03 pounds less efficient than the 
Durocs and Yorkshires . 

TABLE XX 

Breed Averages for Economic Traits 
at the Missouri Boar Evaluation 

Station, 1972 Through 1974 

Breed FE ADG Adj . BF Adj. LEA Age to Index 
(in) (sq in) 220 

pounds 

Duroc 2.54 2. 11 0.86 5.24 145.3 200.3 
Hampshire 2.57 2.10 0 .81 5.40 144.8 204.7 
Yorkshire 2.54 2.12 0.84 5. 19 143 .8 200.2 
Other 2.69 2.00 0.86 5.16 148.1 185.6 

Statistical probability 
D vs. H 0 .05 NS 0.01 0.01 NS 0.01 
D vs . Y NS NS 0.05 NS NS NS 
D vs . 0 0.01 0.01 NS NS 0.05 0.01 
H vs. Y 0 .05 NS 0.01 0.01 NS 0.01 
H vs. 0 0.01 0.01 0.01 0.01 0.05 0.01 
Yvs.O 0.01 0.01 NS NS 0 .01 0.01 

In growth rate, the Yorkshires exhibited a slight advantage for both average daily 
gain and age to 220 pounds . Neither of these traits were statistically different among the 
Duroc, Hampshire, or Yorkshire breeds. The other breeds, however, again lagged behind 
in these growth traits, with the differences found to be statistically significant. 
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Durocs and Hampshires are generally considered to possess the most and lea.st efficient 
growth traits, respectively. This has been noted by Bruner and Swiger ( 1968), Quijandria 
(1970), Hale and Southwell (1967), Bereskin et at. (197 5), Davis (1968) , and Jones 
(1965). None of these reports, however , find the Yorkshires to be competitive with the 
Durocs for growth traits . It should also be noted that during the period from 1972 
through 1974, a difference of only 0 .03 and 0 .02 pounds was noted for feed efficiency and 
average daily gain , respectively, among Durocs , Hampshires, and Yorkshires. There was 
very little difference in growth traits between these three breeds. 

The Hampshire breed was easily the best breed for both loin eye area and thinner 
backfat. The Yorkshires were the second best breed for backfat thinness while the Durocs 
were the second best breed for loin eye area . 

The tendency for Hampshires to excel in carcass traits has been well documented. 
Bruner and Swiger (1968) , Quijandria (1970), and Hale and Southwell (1967), all found 
Hampshires to excel in both back fat thinness and loin eye area . The performance of the 
Yorkshire breed in backfat thinness was not tOtally expected . Bruner and Swiger (1968) 
found the greatest amount of backfat in Yorkshires while Quijandria (1970) found 
Yorks hires to have the least desirable carcasses . 

Hampshires were found to have the highest index during this period , followed closely 
by Durocs and Yorkshires . The other breeds lagged behind in index. The Hampshire's 
slight superiority over the Durocs and Yorkshires was due to better carcass traits . 

D. CORRELATIONS AMONG ECONOMICALLY IMPORTANT TRAITS 

It was decided that in order to obtain the most accurate correlations possible, only the 
period of 1971 through 1974 would be used . Furthermore , since season effects these 
traits, it was decided to·not only determine the overall correlations of this period , but to 
also obtain the correlations of both the winter and summer season . The period of 1971 
through 1974 was chosen because no procedural changes were implemented by the boar 
eval uation station and no barrows were tested. 

The correlations obtained from 1971 through 1974 are listed in Tables XXI and 
XXII. Table XXI lists the tOtal correlations and the average of both seasonal correlations 
combined. Table XXII lists separate correlations of both the winter and summer test 
periods. 

It should be noted that in this study, feed efficiency is based on the average pen feed 
efficiency of three full or half sib boars . If individual feed efficiency data were available, 
the correlations of feed effic iency wi th other traits would probabl y be higher and certainly 
more accurate. 

The overall correlation between feed efficiency and average daily gain was not as 
highly negative (-0.06) as would be desired or anticipated. However, the correlations 
within season were much more negative, the average of the winter and summer testing 
periods combined being -0.25 . The correlations of feed efficiency with age to 220 
pounds were low and nonsignificant. 

The correlations of feed efficiency with backfat and loin eye area were consistent in 
spite of seasonal differences. These correlations indicate that more efficient boars tended 
to have a thinner backfat and larger loin eye area than inefficient boars . 

The only unfavorable correlations were those of average daily gain and age to 220 
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pounds with backfat . These low, but significant correlations , indicate that boars with a 
superior growth ra te tend to have a thicker backfat. These results are in agreement with 
Dickerson 1947, Robison and Berruecos (1973a), Tribble et al. (1956), and Siers 

(1975). 
The overall and combined season correlations of average daily gain with age to 220 

pounds were negative (-0.61 to -0.59). Since age to any given weight should have a 
direer inverse relat ionship with growth rate , this correlation was expected to be more 
negative . 

The negative correlations obtained between backfat and loin eye area (-0.43 to 
- 0.42) were high and favorable for simultaneous improvement of carcass traits . Very 
consistent correlation values were obtained when comparing these twO traits . 

The index was h ighly and favorably associated with all traits measured. This would be 
expected as the index is computed from a combination of feed efficiency, average daily 
gain , loin eye area, and backfat. Since these trai ts are positively correlated, a high 
correlat ion should exist between these traits and index. 

TABLE XXI 

Phenotypic Correlations Between Economically 
Important T raits at the Missouri Boar 

Evaluation Station, 1971 Through 1974 

Trait FE ADG BF LEA Age to Index 
(in) (sq in) 220 

pounds 

FE -0.25** 0.21** - 0 . 17** 0.08 -:0.60** 
ADG -0.06* 0.13* 0. 15* -0.59** 0.58** 
BF 0.20** 0 .04** - 0.42** - 0.13** - 0.53** 
LEA -0. 14** 0.15** -0.43** -0.09 0.74** 
Age to 

220 
pounds 0.02 - 0 .61** -0.13** - 0.09* -0.31** 

Index - 0.54** 0.54** - 0.53** 0.74** -0.31** 

Values to the left of the diagonal are total correlations. Correlations to the right of the 
diagonal are average correlation of the winter and summer seasons. 

**Probability is less than or equal to 0.01 
*Probability is less than or equal to 0 .05 
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TABLE XXII 

Phenotypic Correlations Between Economically 
Important Traits, By Season, at the 

Missouri Boar Evaluation Station 
1971 Through 1974 

Trait FE ADG BF LEA Age to Index 
(in) (sq in) 220 

pounds 

FE -0.25** 0 . 17** -0. 19** 0.11** -0.61** 
ADG -0.24** 0 . 16** 0 . 13** -0.63** 0. 59** 
BF 0.25** 0 . 11;; -0.44** -0. 13** -0.49** 
LEA -0.13** 0. 17** -0.41** -0.10;; 0.74** 
Age to 

220 
pounds 0.06 -0.56** -0.13** -0.08 -0.26** 

Index -0.59** 0 .57** -0.57** 0.74** -0.36** 

Values to the left of the diagonal are correlations of the summer season . Values to the 
right of the diagonal are correlations of the winter season . 

;;;;Probability is less than or equal to 0 .01 
;;Probability is less than or equal to 0.05 

E. CHANGES AND TRENDS OF ECONOMIC TRAITS 

Feed efficiency. Steady progress has been achieved in improving feed efficiency at the 
boar evaluation station. Linear regression shows that from 1959 through 1975, feed 
requirements of all boars tested were reduced by an average of 0.027 pounds of feed per 
pound of gain each year. Table XXIII lists the yearly feed requirements of the four major 
breeds and of all boars tested. The correlation and regression coefficients offeed efficiency 
with year are also given, along with the calculated intercept . The intercept therefore 
represents the calculated value for feed efficiency in 1959, as determined by linear 
regression. Figure III graphically depicts the yearly feed requirements of the four major 
breeds . 

• In spite of yearly .i'nd seasonal effects on feed efficiency, the correlations of feed 
efficiency with year are high and negative (-0.87 to -0.92), an indication of consistent 
progress in reducing feed requirements . 

Seasonal variation and the procedural changes implemented by the testing station 
have apparently caused greater variation in yearly feed efficiency than if these factors did 
not exist . While it is impossible to determine exactly how much variation was introduced 
into the results, the expected effects can be noted. 

As noted previously, the summer tests ofl962 and 1975 and the winter tests of 1966 
and 1969 are not included in this study. It has also been noted that the summer test period 
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TABLE XXIII 

Feed Efficiency, Total and By Breed, 
at the Missouri Boar Evaluation 

Station, 1959 Through 1975* 

Year Breed Total 

Duroc Hampshire Yorkshire Other 

1959 2.93 3.01 3.06 3.00 2.99 
1960 2.85 2.95 2.97 2.94 2.93 
1961 2.80 2.91 2.90 2.91 2.88 
1962 2.97 3.02 3.08 3.02 3.00 
1963 2.80 2.81 2.74 2.84 2.81 

1964 2.71 2.81 2.86 2.85 2.78 

1965 2.69 2.80 2.73 2.83 2.75 
1966 2.70 2.80 2.76 2.74 2.75 

1967 2.78 2.88 2.86 2.84 2.83 
1968 2.81 2.91 2.80 2.92 2.85 
1969 2.61 2.67 2.65 2.74 2.64 
1970 2.66 2.74 2.71 2.7.) 2.70 
1971 2.61 2.68 2.64 2.76 2.65 

1972 2.60 2.60 2.58 2.72 2.59 
1973 2.54 2.51 2.51 2.63 2.53 
1974 2.51 2.57 2.54 2.73 2.56 

1975 2.56 2.56 ~ 2.66 2.57 

Average 2.70 2.79 2.64 2.86 2.74 

Correlation -0.89 -0.90 -0.91 -0.87 -0.92 

Intercept 2.93 3.03 3.05 2.99 3.00 
Regression -0.024 -0.028 -0.032 -0.200 -0.027 

"'Feed efficiency is feed/gain 

has had an overall advantage of 0.10 pounds offeed per pound of gain overthe winter test 
period (Table XVIII). 

In both 1962 and 1975, feed requirements of all boars increased by 0. 12 and 0.01 
pounds, respectively. In 1966, feed requirements remained unchanged . In 1969, 
however, feed requirements decreased by 0.21 pounds of feed per pound of gain. 

While seasonai variation has obviously affected yearly trends of feed efficiency, the 
drastic reduction of feed requirements of O. 21 pounds in 1969 is probably due to more 
than just seasonal variation. In 1969, the requirement for littermate barrows was 
abolished and a change was made to a higher protein ration. Certainly these changes also 
helped to improve feed efficiency. 
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The increase in testing weight to 220 pounds in the summer of 1970 should have, and 
apparently did, increase feed requirements. Feed requirements increased by 0.06 pounds 
offeed per pound of gain in 1970. This increase, however, is probably partially due to the 
fact that the winter season of 1969 is not included in this study. 

Linear regression of feed efficiency on year shows that Yorkshires have made the most 
improvement in reducing feed requirements (-0.032 pounds per year) followed by the 
Hampshires (-0.028 pounds per year). Durocs, however, had the lowest initial feed 
requirements of 2.93 pounds of feed per pound of gain, as determined by linear 
regression. This breed would therefore not be expected to make as much yearly progress as 
the Yorkshires or Hampshires . 

The other breeds were initially very competitive in feed efficiency. However, they 
have not achieved nearly the progress in reducing feed requirements as the Durocs, 
Hampshires, or Yorkshires . Based upon the data from more recent years, these breeds 
must be considered inferior in feed requirements when compared to the Durocs, 
Hampshires, or Yorkshires (Table XX). 

The best feed efficiency ever recorded at the boar evaluation station was 2.20 pounds 
offeed per pound of gain . This was accomplished by a pen of Yorks hires in the summer of 

1973. 
Average daily gain. Table XXIV and Figure IV lists and summarizes the annual 

breed trends for average daily gain. The overall trend of average daily gain indicates 
genetic improvement. However, the progress of average daily gain has not been as 
consistent as that noted for feed efficiency. The correlations of average daily gain with year 
ranged from 0.44 to 0 .84 while the regression of average daily gain on year for all boars 
shows an annual improvement of only 0.014 pounds per day of gains per year. 

Seasonal and yearly effects , and procedural changes introduced by the boar evaluation 
station have definitely caused yearly fluctuations in the trend of improvement of average 
daily gain. 

The winter test period has previously been noted to favor average daily gain by 0.06 
pounds per day (Table XVIII). Pigs in the winter tests of 1962 and 1975, respectively, 
had average daily gains for all boars of 0.04 pounds less and 0.12 pounds more than the 
preceding year. The summer tests of 1966 and 1969 had corresponding values of 0.05 
pounds less and 0.03 pounds more average daily gain respectively. In summary, although 
season does affect average daily gain, the results are not as consistent as might be 
expected. 

The average daily gain of the 1969 season was probably also influenced by a change to 
a higher protein ration . This was almost certainly at least partially responsible for the 
increase in average daily gain in 1969. 

The change to a heavier final test weight of 220 pounds in the summer of 1970 
apparently had little effect on overall average daily gain. Average daily gain increased by 
only 0 .04 pounds per day in 1970, even though both test periods of 1970 were included 
in this study. 

The linear regression of average daily gain on year shows that the Hampshires and 
Yorksh ires have made the most progress in improving growth rate. These twO breeds have 
accomplished average annual increases for average daily gain ofO. 0 18 and 0.017 pounds, 
respectively. The Duroc breed was initially the superior breed for growth rate, but has not 
been able to increase average daily gain as fast as the Hampshires and Yorkshires. The 
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TABLE XXIV 

Average Daily Gain, Total and By Breed 
at the Missouri Boar Evaluation 

Station, 1959 Through 1975* 

Year Breed Total 

Duroc Hampshire Yorkshire Other 

1959 2 .01 1.86 1.85 1.89 1.91 

1960 1.99 1.93 2.02 1. 95 1.95 

1961 2.04 1. 93 1.90 2.02 1.97 

1962 1.96 1.87 1.99 2.04 1.95 

1963 1.99 1. 91 2.03 1.98 1.95 

1964 2.00 1.94 1.93 1.95 1.96 

1965 2.01 1.95 2.00 2.01 1.98 

1966 1.99 1.88 1.84 1.90 1.93 

1967 1.96 1.90 1.96 1. 91 1.93 

1968 1.96 1.89 2.04 1.98 1.96 

1969 2.00 2.02 1.97 1.98 1.99 

1970 2.04 1.98 2.06 2.02 2.03 

1971 2.09 2.02 2.09 1.97 2.05 

1972 2.07 2.08 2.08 2.04 2.08 

1973 2. 13 2.11 2 . 11 1.99 2.11 

1974 2 . 12 2 11 2 . 17 1.99 2. 12 

1975 2.23 2.26 2.29 2.09 2.24 

Averase 2.03 1.97 2.08 1.98 2.02 

Correlation 0.72 0.84 0 .77 0.44** 0.84 
Intercept 1.94 1.82 1.86 1.94 1.88 
Regression 0.010 0.018 0.017 0.004 0.014 

'" Average daily gain is measured in pounds 
**Only correlation of an economic trait with year which is not statistically significant 

at a 0.01 level 

Durocs have been able to increase average daily gain by only 0.010 pounds per day per 
year . The other breeds have shown the least improvement in average daily gain of only 
0 .004 pounds per day per year. 

During the 1972 through 1974 seasons, the Yorkshires, Durocs, and Hampshires 
were, respectively , the superior breeds for average daily gain (Table XX). The total 
difference between these three breeds was only 0.02 pounds per day. The other breeds 
have been noticeably deficient in average daily gain during this period, averaging 0. 10 
pounds per day less than the Hampshires. 
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The highest recorded average daily gain at the Missouri boar evaluation station of 
2.88 pounds is shared by the other breeds and the Yorkshire breed in 1962 and 1975, 
respectively . Both of these values were obtained during the winter test period . 

Age to 220 pounds. Since the age to any given weight is almost entirely dependent 
upon the growth rate, it would be expected that the trends of age to 220 pounds would be 
almost exactly the opposite of the trends of average daily gain. The correlation of these 
two traits is indeed high and negative (r = -0.61). Table XXV and Figure V lists and 
summarizes the annual averages and trends of age to 220 pounds. Figure VI graphically 
depicts yearly trends for average daily gain and age to 220 pounds, for all boars sold. It 
easily can be seen that average daily gain and age to 220 pounds have a strong tendency to 
move in opposite directions . It seems unnecessary to discuss seasonal or yearly 
fluctuations of age to 220 pounds as this trait is highly and negatively correlated with 
average daily gain. 

TABLE XXV 

Age to 220 Pounds, Total and By Breed 
at the Missouri Boar Evaluation 

Station, 1959 Through 1975 

Year Breed Total 

Duroc Hampshire Yorkshire Other 

1959 154.6 159.2 158.2 161.4 159.8 
1960 157.9 159. 5 159.9 158.5 158.8 
1961 154.5 157.8 152.6 152.1 155.1 
1962 156.3 164.8 157.3 152 .5 158. 1 
1963 153.1 151.9 149.1 147.3 151.4 
1964 149. 1 161.9 150.1 150.4 150.6 
1965 147.9 151.9 153.2 147.6 149.7 
1966 160.2 153.6 155 . 1 155.1 152.3 
1967 151.8 154.3 154.3 151.1 152.8 
1968 153.2 158.3 147.3 152.7 153.6 
1969 152.7 148.6 150.5 148.8 150.9 
1970 148.6 151.1 149.5 149.9 149.7 
1971 144.7 148.2 143.6 141.2 145.4 
1972 145.1 145 . 1 143.3 145.1 144.3 
1973 143.7 143.6 145.1 150.4 144.7 
1974 147.3 146.1 142.6 150.0 145.8 
1975 143.3 142.6 141. 7 141. 7 142.2 

Average 149.8 152 .3 146.4 152.2 150.4 

Correlation -0.85 -0.85 -0.88 -0.70 -0.91 
Intercept 157 .0 161. 7 159.1 156.9 159.2 
Regression -0.75 -1.05 -0.99 -0.76 -0.93 
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As would be expected, the Hampshire and Yorkshire breeds have made the most 
progress in reducing age co 220 pounds . These two breeds have achieved an average 
annual reduction of 1.05 and 0.99 days (0 220 pounds, respectively . The average 
reduction of age co 220 pounds of all breeds is 0.93 days in age. 

From 1972 through 1974, the Yorkshires were slightly superior to the Hampshires 

and Durocs , respectively, in age (0 220 pounds (Table XX) . The other breeds averaged 
2.8 days more co 220 pounds than the Durocs. 

The lowest age co 220 pounds ever recorded at the evaluation station was 114 days . 
This figure was achieved by a boar in the other breeds in the winter season of 1972 . 
However, the highest average daily gain noted during this period by the other breeds was 
2.41 pounds, or 0.47 pounds less than the highest daily gain ever recorded at the 
evaluation station. 

Back/at. Significant and steady progress had been achieved in reducing backfat 
thickness at 220 pounds. Table XXVI and Figure VII lists and summarizes the annual 
trends of 220 pound backfat at the Missouri boar evaluation station. 

The correlations of backfat with year are high and negative (-0.90 to -0.97), 
indicating a steady rate of improvement in reducing backfat thickness. These high 
correlations would be expected because: (1) backfat is more highly heritable and less 
affected by environment than growth traits; (2) all back fat measurements were adjusted (0 

a 220 pound basis , using the coversion tables of the National Association of Swine 
Records (Anonymous, 1970). This conversion value of 0.004 inches ofbackfat per pound 
of gain is considered co be very accurate , and is widely accepted by the swine industry . 

Season does not appear (0 have greatly affected yearly trends of back fat thickness, even 
though winter backfat has averaged 0.04 inches less than summer backfat (Table XVIII). 
In 1962 and 1975, when only winter sales were conducted, backfat decreased by 0.05 and 
0 .02 inches , respectively. In 1966 and 1969 , when pigs in only the summer period were 
measured , backfat decreased by 0 .01 and 0 .06 inches, respectively. Briefly, season did 
affect yearly backfat trends , but not as much as would be anticipated. 

In 1969, backfat at 220 pounds decreased by 0.06 inches , in spite of the fact that the 
winter period was not included in this study . This is more than twice the average annual 
decrease of 0 .029 inches for backfat thickness. This sharp decline is almost certainly 
largely due co a change to the higher protein ration in that year . 

The superiority of the Hampshires for possessing the least backfat is evident in Figure 
VII . In only three of the seventeen years did the Hampshires fail to have the lowest average 
backfat thickness of the four major breeds. 

Linear regression shows that Yorks hires and Durocs have, respectively , realized a 
greater annual rate of reduction of back fat thickness than the Hampshires . However, the 
Hampshires initially had the lowest backfat thickness and have managed co maintain 
their advantage, even though the difference is not as great as it was formerly. From 1972 
through 1974 (Table XX) there was a difference of only 0 .05 inches of backfat thickness 
for the four major breeds . During this period , the Yorkshires were the second best breed 
for backfat thickness, with the Duroc and other breeds sharing the greatest backfat 
thickness. 

The lowest 220 pound backfat ever recorded at the evaluation station was 0.61 inches . 
This figure was attained by a Yorkshire boar in the summer of 1974. 
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TABLE XXVI 

220 Pound Backfat, Total and By Breed at the 
Missouri Boar Evaluation Station, 

1959 Through 1975* 

Year Breed Total 

Duroc Hampshire Yorkshire Other 

1959 1.27 1.24 1.27 1.23 1.24 
1960 1.21 1.22 1.21 1.22 1.23 
1961 1.20 1.16 1. 17 1.24 1.20 
1962 1. 17 1.06 1.28 1. 19 1.15 
1963 1. 23 1. 12 1.29 1.20 1.17 
1964 1.20 1.09 1.28 1. 12 1.14 
1965 1.20 1. 12 1.23 1.22 1.17 
1966 1.22 1.11 1. 13 1.09 1.16 
1967 1. 13 1.04 1.20 1. 12 1.10 
1968 1.10 0.99 1.11 1.20 1.09 
1969 1.02 0.99 1.04 1. 15 1.03 
1970 0.97 0.90 0.97 0.97 0.95 
1971 0.89 0.87 0 .91 0.92 0.89 
1972 0.88 0.83 0 .84 0.89 0 .85 
1973 0.85 0.81 0.84 0.87 0.84 
1974 0 .84 0.79 0 .84 0.84 0.83 
1975 0.81 0.79 0.83 0 .80 0.81 

Avera,g:e 1.06 1.02 0.95 1. 13 0.99 

Correlation -0.94 -0.97 -0.92 -0.90 -0.96 
Intercept 1.34 1.27 1.37 1.33 1.31 
Regression -0.030 -0.029 -0.032 -0.028 -0.029 

""Backfat is measured in inches 
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Loin eye area. Steady progress in improving loin eye area has been achieved at the 
boar evaluation station . Table XXVII and Figure VIII lists and graphically depicts yearly 
averages of 220 pound adjusted loin eye area. 

TABLE XXVII 

220 Pound Loin Eye Area, Total and By 
Breed at the Missouri Boar Evaluation 

Station, 1959 Through 1975* 

Year Breed Total 

Duroc Hampshire Yorkshire Other 

1959 3.64 4.17 3.67 3.92 3.92 
1960 3.96 4.26 3.43 4.25 4 . 18 
1961 4.08 4.36 3.89 4.22 4.24 
1962 4.55 5.01 4.40 4.71 4.73 
1963 4.74 5. 14 4.58 4 .79 4.94 
1964 4.86 5.13 4.81 5.16 5.02 
1965 4.70 4.91 4.47 4.69 4.77 
1966 5.01 5.27 4.75 5.19 5.11 
1967 4.82 5. 14 4.74 4 .90 4.93 
1968 4.79 5. 11 4.67 4.63 4.83 
1960 5.00 5.20 4 .86 4.83 4.99 
1970 5.05 5.31 4.92 4.79 5.08 
1971 5. 15 5.29 4.99 4.92 5. 13 
1972 5. 18 5.30 5. 11 5. 10 5.19 
1973 5.27 5.55 5. 19 5.18 5.30 
1974 5.28 5.43 5.29 5.19 5.30 
1975 5.42 5.60 5.54 5.42 5.50 --

Avera~e 4.87 5.04 4 .98 4.62 4.88 

Correlation 0.91 0.87 0.92 0 .79 0.88 
Intercept 3.99 4.42 3. 74 4.25 4.22 
Regression 0.089 0.073 0 . 103 0.062 0.074 

'"'Loin eye area is measured in square inches 

The trends ofloin eye area, by breed, would be expected to be similar to, but opposite 
in sign to backfat trends. This inverse relationship would be expected because: (1) loin eye 
area and backfut are negatively correlated; (2) both are carcass traits with a relatively high 
heritability: (3) loin eye area was also accurately adjusted to a 220 pound basis by use of 
the National Association of Swine Records conversion value of 0.0 15 square inch of loin 
eye area per pound of gain (Anonymous, 1970). 
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Seasonal averages show that the winter season has a O. IS advantage for loin eye area 
over the summer season (Table XVIII) . This seasonal influence does effect yearly loin eye 
area trends . However, yearly effects seem to be more important than seasonal influence in 
causing yearly variation . 

During the winter periods of 1962 and 1975, the loin eye area of all boars increased by 
0.49 and 0.20 square inches, respeCtively, over the preceding year. During the summer 
seasons of 1966 and 1969, the loin eye area increased by 0.34 and 0 . 16 square inches, 
respectively. It should be noted that all four of these years, loin eye area increased more 
than the average annual increase ofO. 074 square inches , as calculated by linear regression . 

The loin eye area increase of 0.06 square inches in 1969, even though only the 
summer season was considered, is not surprising. The year of 1969 was the first year that 
the estimated loin eye area of the boars was listed in the sale catalog. Prior to 1969, only 
the actual loin eye area of slaughter barrows was listed . 

As is true with backfat, Hampshires are obviously the superior breed for loin eye area. 
1964 is the only year in which Hampshires did not have the largest loin eye area of the four 
major breeds . 

Linear regression again indicates that the Yorkshires and Durocs have made the most 
progress and that the other breeds have made the least progress in increasing loin eye area. 
The Yorkshires and Durocs, however, were initially the two worst breeds for loin eye area, 
and had a greater opportunity ro improve this trait . 

During the period from 1972 through 1974 (Table XX) the best breeds for loin eye 
area were the Hampshires, Durocs, Yorkshires, and the Other breeds, respectively . There 
was a total range of O. 24 square inches in loin eye area averages among breeds, with the 
greatest difference ofO . 16 square inches occurring between the Hampshires and Durocs. 

The largest loin eye area ever recorded at the testing station was 6 .76 square inches by 
a Hampshire boar in the winter season of 1975. 

In summary, Hampshires have consistently been the best breed for loin eye area, and 
significant progress has been realized in increasing loin eye area in this breed. However, 
the rate of improvement has declined in recent years. 

Index. In an attempt to measure tOtal progress at the Missouri boar evaluation 
station, the current index used at the evaluation station was calculated on all boars that 
sold at the boar testing station. Table XXVIII and Figure IX summarizes the annual 
trends and improvement of the current index used by the boar evaluation station. 

Since the index is calculated from four different traits, the correlations of the index 
with year should be high, and in fact are high, varying from 0.93 to 0 .98. 

As with separate economic traits, the index is subject to yearly and seasonal 
fluctuations. The winter season favors the adjusted index by 4 . 1 points (Table XVIII). 
During 1962 and 1975, when only winter test periods were included in this study, the 
adjusted index rose by 7.6 and 11. 6 points, respectively, over the preceding year. In 1966 
and 1969, when only summer sales were held, the adjusted index rose by 7 .0 and 17.9 
points. Clearly, seasonal variation did not dominate yearly trends of adjusted index. 

In 1969, the higher protein ration was introduced and barrows were no longer 
included in a pen with the boars. These changes should have improved both loin eye area 
and feed efficiency, and are probably primarily responsible for the great increase in the 
adjusted index in 1969. 

In 1970, the final testing weight was raised to 220 pounds. The adjusted index that 
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year rose by 5.6 points. Apparently, the raising of the test weights had little effect on the 
adjusted index. 

TABLE XXVIII 

Index, Total and By Breed at the 
Missouri Boar Evaluation Station, 

1959 Through 1975 

Year Breed Total 

Duroc Hampshire Yorkshire Other 

1959 114.1 118 .9 101 .7 114.8 115.1 
1960 128.3 128 .0 111. 5 129.2 127.7 
1961 137.1 135.7 122. 1 132.3 135 .0 
1962 139.3 149.4 125 .3 125 . 5 142.6 
1963 149.6 161.0 147.0 150.0 155 . 1 
1964 158.2 164.0 143.0 161.4 160.2 
1965 155 .9 158.1 145 .6 148.2 155 .2 
1966 161.3 164.2 149.4 166.8 162 .2 
1967 156. 5 161. 7 146.8 153.8 157.1 
1968 155.4 162.1 156.2 142.6 155 .7 
1969 176.2 181. 5 168.4 157.9 173.6 
1970 180.2 183.7 175 .8 160.4 179.2 
1971 191. 3 189.8 185 .2 172.1 187.6 
1972 194.4 198.7 194.5 183 . 1 195 .3 
1973 201.8 211.2 200 .9 187 .9 202.7 
1974 204.1 207.2 205.1 185 . 1 202 .7 
1975 211.8 219.0 217.9 201.0 214.3 

Average 168 .8 167.6 182.2 145 .0 166.2 

Correlation 0.98 0.97 0.98 0.93 0.97 
Intercept 116.1 120. 1 98.9 117.8 117.3 
Regression 5. 5 5.6 6.6 4.4 ·5.4 

Linear regression shows that the Yorkshires have made the most progress in increasing 
the adjusted index. Initially , however, the Yorkshires were the worst breed for this trait, 
with the calculated starting point of the Yorkshires being over 17 points below the 
Durocs . It should also be noted that the Hampshires have achieved a slightly greater rate 
of improvement than the Durocs, even though the Hampshires were initially slightly 
superior to the Durocs for adjusted index. The other breeds were initially competitive 
with the Yorks hires and Durocs, but have not improved their adjusted index nearly as fast 
as the Durocs, Hampshires , and Yorkshires. 
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From 1972 through 1974 (Table XX) the Hampshires were slightly superior to the 
Durocs and Yorkshires for index. This advantage of only 4.4 points was due to the 
superior carcass traits of the Hampshires . The Durocs and Yorkshires were essentially 
equal in index over this period. The average index of the other breeds was over fourteen 
points less than the average index of the Yorkshires, the next lowest breed. 

The most significant trend to occur for index at the evaluation station is that during 
recent years, the Yorkshires have become very competitive with the Durcos and 
Hampshires while the other breeds have not been able to progress as fast as the three major 
breeds. From 1959 through 1967 , the Yorkshires annually had the lowest average 
adjusted index at the evaluation station . The Other breeds have been the lowest for the 
adjusted index every year since 1968. 

The highest index of 247 was achieved by a Yorkshire boar in the summer testing 
period of 1973. 

F. PRICE CORRELATIONS AND TRENDS 

Trends. The market value of a breeding animal is a function of many different factors. 
The current economic situation and intentions of the producer, the traits most empha
sized in selection, the breed of animal desired, and the amount of competition among 
buyers at a sale are just a few of the many elements which can help determine the market 
price of a breeding animal. Many of these factors are rather subjective and cannot be pre
cisely measured. To attempt to specify the exact importance of all the factors which can 
influence the sale value of an animal is incredibly complex. 

Table XXIX lists the average annual prices, by breed, of the boars sold at the tested 
boar sale and the average of hog-corn ratio in Missouri the month before , of, and after 
each sale (Missouri Department of Agriculture, 1959-1976). Figure X depicts the annual 
averages of price, by breed, while Figure XI shows the relationship between the average 
annual price and hog-corn ratio, as previously defined . 

It is obvious from Figure X that although the overall trend of price on year is positive, 
the trends are subject to a considerable amount of fluctuation, and that there is much vari
ation between breeds. Correlations of price with year range from 0.70 to 0.87. 

Season has a definite effect upon price. Over the last 17 years, boars in the winter and 
summer sales have averaged $228 .27 and $211. 72, respectively. In other words, boars 
in the winter sales have averaged $16.55 more than the boars in the summer sale. This 
seasonal influence is not reflected very well, if at all, in the yearly price trends. During the 
winter sales of 1962 and 1975, the average price for all boars fell by $3.87 and $8.67, re
spectively. During the summer tests of 1966 and 1969, price rose by $33. 15 and fell by 
$1.83, respectively. 

Linear regression of price on year shows that the average sale price has increased by 
$10 .66 annually . 

The Yorkshires have made the most progress in improving price, followed by the 
Durocs, Hampshires, and the other breeds, respectively. These price trends could be a 
reflection of both the popularity trends and the overall amount of improvement shown by 
the different breeds. It should be noted, however, that the Yorkshires were initially the 
lowest breed for price, as determined by linear regression . 
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TABLE XXIX 

Price, Total and By Breed at the 
Missouri Boar Evaluation Station, 

1959 Through 1975 

Year Breed Total HCR 

Duroc Hampshire Yorkshire Other 

1959 $159:65 $165:00 $ 95:00 $122 : 13 $140:87 12 .8 
1960 163 :33 173:60 lO3:75 121:05 152:02 14.4 
1961 190:08 186:92 186:42 163 :23 181 :05 16.4 
1962 156: 16 224:85 147:14 157:69 177: 18 15.8 
1963 174:92 195 : 14 178 :46 157:96 182 :60 13.0 
1964 137 :89 156:83 126:42 141 : 17 145:90 13 .0 
1965 186:97 189:46 256:36 153:00 187:50 16.3 
1966 220:36 221 :32 291 :67 177:00 220:66 16.9 
1967 219:64 188:40 2lO:00 176:57 203 :87 15 .5 
1968 187:06 212 :80 254: 14 122: 17 196:03 17.7 
1969 200:09 228:93 182: 16 116:36 194:20 21.2 
1970 306:32 263: 19 251 :93 174:52 268 :46 19.2 
1971 244 :7 1 180:21 241:97 138:46 213:77 13 .6 
1972 266:55 199:46 226:99 200: 7 1 227:52 22 .5 
1973 323:07 357:87 354:07 276:05 338:40 22 .5 
1974 328:22 313 :85 369:58 241:92 328:85 12.7 
1975 301 :89 368:48 327:63 260:42 320: 18 13 .8 

Average 227:80 $213 :05 $268:42 $160:18 $219:83 

Correlation 0.88 0.74 0.84 0 .70 0 .87 
Intercept $124:09 $140:41 $100:84 $110:21 $120:48 
Regression $ 10:83 $ 9:41 $ 13 :65 $ 6:72 $ 10:66 
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Table XXX lists the average prices of the four major breeds during the period of 1972 
through 1974, and the number of boars sold. The most popular breeds during this 
period , the Durocs and Yorkshires, commanded the highest prices of $ 307.39 and 
$318 .52 , respectively . 

Price 
Number sold 

TABLE XXX 

Prices Received for Boars and Number of Boars 
Sold, By Breed, at the Missouri 
Boar Sales, 1972 Through 1974 

Durocs Hampshires Yorkshires 

$307: 39 $276:23 $318 :52 
232 184 230 

Statistical probability DXH 0.05 HXY 
DXY NS HXO 
DXO 0.01 YXO 

Others 

$241:13 
59 

0.01 
0.05 
0.01 

Correlations. Table XXIX and Figure XI make it readily apparent that the hog-corn 
ratio is not the dominant factOr in determining the price for boars at the tested boar sales. 
The correlation of average annual price with the hog-corn ratio , as previously defined , 
was only 0.28. In an attempt to nullify seasonal differences, the hog-corn ratio was 
correlated by season with price by season for the 17 -year period . Correlations obtained by 
this method were also low; only 0.07 and 0 .23 for the winter and summer season, respec

tively. 
The period of 1971 through 1974 was chosen as a more restricted period to determine 

more precisely what influences price. This more recent period was chosen in an attempt 
to nullify the inflationary aspeCts on price . Table XXXI gives the total correlations ob
tained for this period and the average of the winter and summer correlations. Table 
XXXII lists both the winter and summer correlations obtained over the same time 
period . Both of these tables also list separate breed correlations of price. 

Correlations of price and the hog-corn ratio during the period from 1971 through 
1974 were even lower than the correlations over the 17 -year period . The tOtal correla
tion during the period of 1971 through 1974 was -0.02, while the winter and summer 
correlations were -0.16 and 0.11, respectively . 

It seems as though the hog-corn ratio has a greater influence on price during the 
summer sales than it does during the winter sales. This seems logical because during 
August and September , pork producers have a good idea of what the corn crop and prices 
will be. During February and March, however, the yield and prices of next year's corn 

crop is much more questionable . 
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TABLE XXXI 

Correlations of Price With Economically Important Traits, Total 
and the Average of the Two Seasons, at the Missouri 

Boar Evaluation Station, 1971 Through 1974 

Index FE ADG BF LEA AGE HCR 

All breeds 
Overall 0.49"" -0.36"" 0.25"" -0.27"" 0.30"" -0. 19"" -0.02 
Seasonal Average 0.49"" -0.38"" 0.29"" -0.27"" 0.30"" -0.21"" -0.02 

Duroc 
Overall 0.52"" -0.40"" 0.18"" -0)0"" 0.33'*"* -0.25'*"* -0.01 

VI Seasonal Average 0.53"" -0.43"" 0.22'*"* -0.30'*"* 0.34"" 0.27** -0.02 00 

Hampshire 
Overall 0.63" -0.50'*"* 0.25" -0.35** 0.48" -0.22** 0.07 
Seasonal Average 0.65"" -0.46** 0.37" - 0.36" 0.52" -0.26" 0.06 

Yorkshire 
Overall 0.49" -0.28" 0.31" -0.25" 0.32"" - 0 .18"" -0.09"" 
Seasonal Average 0.50"" -0.34"" 0.33"" - 0 .26" 0.33"" -0.19 -0.08 

Other 
Overall 0.34"" -0.25· -0.08 -0.45"" 0.28· 0.26· 0 .07 
Seasonal Average 0 .33 0.20 0 .07 - 0 .49"" 0.23 0.29" 0.05 

"Probability is less than or equal to 0.01 
• Probability is less than or equal to 0.05 



VI 
\D 

TABLE XXXII 

Correlations of Price With Economically Important 
Traits, By Season, at the Missouri Boar 
Evaluation Station, 1971 Through 1974 

Index FE ADG BF 

All breeds 
Summer 0.51'" -0.42'" 0.28'" -0.29'" 
Winter 0.48'" -0.34'" 0.30'" -0.25'" 

Ducoc 
Summer 0 .49'" -0.39'" 0 .26'" -0.24'" 
Winter 0.56'" -0.46'" 0. 18* -0.36'" 

Hampshire 
Summer 0.72'" -0.53'" 0.36'" -0.50'" 
Winter 0.65'" -0.46'" 0.38'" -0.21'" 

Yorkshire 
Summer 0.48'" -0.42** 0.28'" -0.24'" 
Winter 0.51'" -0.25'" 0.37'" -0.27'" 

Other 
Summer 0.39* -0.47'" 0.07 -0.45'" 
Winter 0.26 0.08 -0.07 -0.53 

**Probability is less than or equal to 0.01 
*Probability is less than or equal co 0.05 

LEA 

0 .30'" 
0 .31'" 

0.28'" 
0.39'" 

0.55'" 
0.48'" 

0.29'" 
0.36'" 

0.38* 
0.08 

AGE HCR 

-0. 17'" 0 . 11* 
-0.25'" -0.16'" 

-0.32'" 0.15 
-0.21'" -0.19* 

-0.26'" 0 . 12 
-0.26'" 0.02 

-0.06 0.08 
-0.32** -0.24'" 

0.24 0.24 
0.33 -0. 14 



Ie seems obvious from the preceding results that either the hog-corn ratio is not a 
good indicator of the economic situation of the pork industry, or that the market value of 
production tested boars is not greatly effected by the economic situation of the pork 
industry at the time of the sales. The former conclusion would seem to be more logical. 
Some of the weaknesses of the corn-hog ratio as an indicator of the economic situation on 
the pork industry have previously been noted. 

Based on Tables XXXI and XXXII, it can be seen that index has the highest correla
tion with price. This is true for all breeds except the other breeds, and these correla
tions are not statistically significant. Except for the other breeds, all price correlations 
with index, within breed, are higher than the correlations with separate economic traits. 

In an effort to determine the exact importance of index upon price , the February and 
March sales of 1975 were chosen for further analysis . Table XXXIII shows correlations 
of price with index and the average correlations of the two sales. This table shows that 
correlations of index and price, within breed, have been as high as 0 .S1 on an individual 
sale. 

A multi-linear regression analysis for the period of 1971 through 1974 provided fur
ther insight into the importance of different factors in determining price . Table XXXIV 
shows the importance of these factors in determining price. 

Table XXXIV shows that the index is responsible for 24.0% of the variation in price, 
and is obviously the most important factor in determining price. 

Table XXXV is an attempt to determine the best possible method for the prediction 
of price by using a combination oHive different factors. Loin eye area and average daily 
proved to be of no value in the prediction of price when a combination of factors were 
used. 

The best combination of factors studied caused only 26.7% of the variation in price. 
It seems obvious that no suitable method has been determined in this study ro 

accurately prediCt the price of tested boars. Index has the greatest influence on price, 
but considerable variation in price exists from year to year. 
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TABLE XXXIII 

Correlations of Price With Economically Important Traits at 
the Missouri Boar Evaluation Station, Winter Sales, 1975 

Index FE ADG BF LEA AGE 

All breeds 
February sale 0.68** - 0. 17 0.30 -0.3 1** 0.60** - 0.23 
March sale 0.65** - 0 .24 0.58** -0.09 0.40u -0.68** 
Average 0.66** -0.20 0.44** -0.20 0. 50u -0.45 

Duroc 
February sale 0 .79** -0. 15 0.45* -0.52* 0 .68'" - 0. 35 
March sale 0.74** - 0.62** 0 .73** 0 . 17 0.35 -0.76u 

Average 0.76** 0 .38 0 .59* -0.17 0.51 - 0 .55* 
0-
...... Hampshire 

February sale 0.72'" 0. 17 0 . 18 -0.26 0.76** - 0.40 

March sale 0.61** -0. 06 0 .20 -0.58 0.35 -0.18 

Average 0 .66 0.05 0.19 -0.42 0. 55 -0.28 

Yorkshire 
February sale 0.81U 0.54* 0.50 -0.26 0 .68** -0.17 

March sale 0.63 u - 0.16 0.58** -0.06 0 .44** -0.70** 
Average 0.72** 0. 19 0. 54 -0. 16 0 .56** -0.43 

Other 
February sale 1.0 0.00 1.00 1.00 1.00 -1.00 

March sale 0 .68 -0.88 -0.19 - 0.44 0.40 - 0.20 
Average 0.84 -0.44 0.40 0.28 0.70 -0.51 

uProbability is less than or equal to 0.01 
*Probability is less than or equal to 0.05 



TABLE XXXIV 

Importance of Different Factors in Determining 
Price at the Missouri Boar 
Sales, 1971 Through 1974 

Factor Percent of Price Variation 

Index 
FE 
LEA 
BF 
ADG 
Age to 220 pounds 

TABLE XXXV 

Best Combination of Factors in Determining 
Price at the Missouri Boar 
Sales, 1971 Through 1974 

24.0% 
13 .2 
8.9 
7.3 
6.2 
0.06 

Factors Percent of Price Variation 

Index 
Index + FE 
Index + FE + HCR 
Index + FE + HCR + Age 
Index + FE + HCR + Age + BF 
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25 .4 
25 .9 
26.3 
26 .7 



CHAPTER VI 

SUMMARY 

Data from over 3,000 boars from 1959 through 1975 at the Missouri boar evaluation 
station were analyzed to determine: (1) the popularity trends of the different breeds sold 
at the tested boar sale ; (2) the amount of improvement of different economic traits; (3) 
what influences the price of a tested boar. 

The boars were divided into the Duroc, Hampshire, Yorkshire, and Other breeds . 
Breed frequency studies showed that the two most significant trends in breed popu
larity has been the steady increase in popularity of the Yorkshire breed, and the overall 
decrease in popularity of the Other breeds . The Durocs and Yorkshires have been the two 
most popular breeds in recent years . 

In an analysis of the period of 1972 through 1974, the Durocs , Hampshires, and 
Yorkshires were essentially equal for growth traits. For carcass traits, the Hampshires 
exhibited a slight advantage over the Yorkshires and Durocs. The Other breeds lagged 
behind the Durocs, Hampshires, and Yorkshires in both growth and carcass traits. 

Generally, the breed which was initially the worst for anyone trait has achieved the 
greatest amount of improvement in that trait . The Other breeds have not been able to 

achieve as much improvement as the Durocs, Hampshires, and Yorkshires . 
An analysis of price has shown that the hog-corn ratio is not a dominant factor in 

determining sale price . The best single indicator of price found in this study is the index 
of an animal. 
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