FOREWORD
Over half of the pork consumed in the Pacific
Northwest comes from hogs produced in the
Cornbelt states. With rapidly increasing production of feed grains and with the best live hog
market in the Nation, Oregon farmers have an
opportunity and a challenge to capture a larger
share of the pork market now being supplied by
Cornbelt hogs. This can be done and with profit to
Oregon producers provided they utilize all the
tools and techniques available to them.
Breeding stock selected for superior performance in litter size, weaning weight, rate and economy of gain, and carcass merit will be required.
Good management including multiple farrowing,
scientific feeding, disease prevention and control
combined with intelligent marketing are essential
to success.
Regardless of his efforts, the hog man cannot
alone solve the problems of the industry. Marketing agencies, processors, retailers, researchers and
educators are also on the team and must play
their part if pork is to successfully compete for
the consumer food dollar at the supermarket.
It is hoped the papers presented at the 1960
Oregon State College Swine Day will be useful
and contribute to a sounder and more profitable
swine industry in Oregon. We are grateful to all
who participated in this program and for the fine
cooperation received from all segments of the
industry.
J. C. MILLER, Head, Dairy and
Animal Husbandry Department
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Barley, Corn, and Milo Rations for Swine
J. E. Oldfield
Because of the anatomy and physiology of its digestive tract, the hog is
considered a concentrate-eating animal, as contrasted with the forageconsuming ruminants. Conventionally,
in this country, cereal grains have
served as the main dietary material—
generally composing from 70-80% of
the total feed eaten. These grains serve
primarily as a source of energy, which
they supply through starches and sugars, and require supplementation with
other nutritional essentials including
proteins, minerals and vitamins.
We are fortunate in this country in
having several cereal grains available
for use in swine rations, and some of
the most frequent questions posed by
swine feeders concern the relative merits of these different grains. Grains
have a number of marked similarities,
and certain general statements may
safely be made concerning them. For
example, they are all deficient in both
quantity and quality of protein to support optimum growth, all are relatively
rich in phosphorus and low in calcium,
and all are low in salt. As far as vitamins are concerned, all are deficient in
carotene (pro-vitamin A) except yellow corn. It is becoming increasingly
apparent, however, that there are differences both between species of
grains and in the same species grown
under varying conditions that may be
quite important nutritionally. There
are probably two major reasons for
our increasing awareness of these differences. First, higher production levels in swine and more competitive
markets mean that relatively minor
differences take on increased importance. Second, our methods of analyzing and evaluating grains have been

extended to the point where we now
know much more about them than
formerly.
Barley available
In the past, barley has been generally accepted as the most available and
useful cereal grain for Oregon swine
rations. While still of major importance, lessening of barley use may occur
due to lowered supplies available
(owing partly to plant disease problems) and to increased availability of
corn from irrigated areas. Moreover,
it has become evident that barley
grown throughout the state varies considerably in nutrient content. Feeding
trials have been carried out with swine
at O.S.C. to provide information on
the relative values of barley and other
grains and on suitable supplementation procedures in developing economical balanced rations.
One yardstick for the measurement
of usefulness of cereal grains is provided by chemical analyses for nutrient content. Data on gross nutrient
composition of barley and other cereal
grains are provided in table 1 below.
Barley is quite similar in terms of
its chemical composition to the other
cereal grains. It compares favorably
to corn with the major exception that
(like oats) it is higher in fiber content. Fiber tends to lower the digestibility of feed for hogs by preventing
the digestive enzymes from reaching
the more available nutrients within the
seed. If grain is ground prior to feeding, one would expect this disadvantage to disappear, but this is not always so.
Of more interest to the swine
feeder than "what barley contains" is

Table 1. Nutrient Content of Common Cereal Grains (1)*
Grain

Dry
Matter

Crude
Prot.

Fat

Fiber

Nit.-Free
Ext.

T.D.N.

percent

percent

percent

percent

percent

percent

Barley

89.8

9.5

1.9

6.1

69.6

78.5

Corn

88.5

9.7

4.0

2.3

71.1

83.7

Wheat

89.1

9.9

2.0

2.7

72.6

83.6

Oats

91.2

9.0

5.4

11.0

62.1

72.2

Milo

89.4

11.2

2.9

2.2

71.2

79.9

Rice, rough

88.6

8.3

1.8

8.8

64.7

69.1

* Numbers in parentheses refer to literature citations at the end of each paper.

"what barley will do" in terms of supporting rapid and economical weight
gains. During the last 2 years, several
feeding trials with growing swine have
been conducted at the Oregon Station
to clarify this point. In a test comparing similarly-supplemented corn and
barley rations for swine in 1959, the
corn rations gave superior performance. Daily average rates of gain were
1.71 pounds and 1.47 pounds respectively on the corn and barley diets,
while feed required per pound gain
was 3.61 pounds and 4.00 pounds, similarly stated. Further trials have consistently shown a superiority for corn
over barley, however under different
supplementation procedures the difference has not always been so marked.
In this experiment, barley apparently had 86% the value of corn in
supporting weight gains in pigs. Morrison (1), in averaging results of 27
separate trials, gives barley a value of

91% of that of corn.
One should not ignore the contribution that grains can make to the protein content of the ration, because although not protein-rich themselves,
they make up the major part of the
feed mix. It is possible to make considerable saving in purchase of protein
supplements by ascertaining the protein amount of the grain, as results
from Canadian tests, cited in Table 2,
show.
During the 1959 harvest year, elevated prices for barley-due in part to
lowered production caused by ravages
of the yellow dwarf virus-together
with available stocks of milo offered at
competitive prices, have focused attention on the usefulness of the latter
grain under Oregon conditions. Thirtysix weaner pigs were fed in 4 groups
of 9 each on rations based on barley
and on milo. The average daily gain
of the milo-fed lots was 1.51 pounds,

Table 2. Effects of Grain Protein Content on Protein Supplementation (2)
Grain
Description

Crude Prot. Ave. Daily Gain

percent

Prot. suppleFeed*/100 lb. ment added/100
lb. gain
Gain

pounds

pounds

pounds

Barley, low protein....

9.1

1.30

324.1

45.2

Barley, med. protein..

122

1.24

358.5

27.0

Barley, high protein..

15.2

1.32

334.2

14.5

* All 3 rations were balanced to the same protein level by addition of a supplement.

and they required 3.56 pounds of feed
to produce one pound of gain. Due to
an unusually poor lot of barley, the
barley-fed pigs gained an average of
only 0.96 pounds daily and required
a daily feed intake of 4.3 pounds. This
experiment points up two items of interest : first, milo may be substituted
into Oregon ration formulas for growing swine with satisfactory results,
and second, the quality of barley varies
considerably, and such variation may
markedly influence animal performance.
Tests reported from Nebraska (3)
and Ohio (4) evaluate milo at
94% of corn efficiency for growingfattening pigs.
Oats widely used
A fourth grain widely used in swine
feeding, but one not mentioned in the
title of this paper, is oats, and perhaps it should also be briefly discussed. From the point of view of its
gross chemical composition, oats seems
to have little to recommend its use—it
is higher in fiber than even barley, and
no higher in protein. It has been observed, however, that oats are particularly palatable to pigs, and because of
this their inclusion in swine rations is
often encouraged. As with barley, the
hull part of the oat grain is its greatest
disadvantage—with regard to utilization and palatability. An interesting
Illinois study showed that, when offered free choice with corn and supplement, pigs chose whole oats as only
8% of their total diet (5). When the
oats were finely ground, the percentage intake increased to 42%, and to
63% when the hulls were completely
removed. Effects of fiber from barley
or oats are not all bad, since there is
some evidence that higher fiber levels
in the feed may result in leaner carcasses. This point may be discussed at
6

greater length by following speakers.
Because of the growth problems associated with the hull, however, and
because removal of the hull represents
an added expense, oats are usually fed
as a part of, rather than the entire,
grain component of swine rations. The
recommended proportion of oats used
is 25-33% of the grain, and this has
proved satisfactory through a number
of experiments. At O.S.C. we usually
feed about 32% of oats in the grain
portion of our rations with success.
There are several incidental points
regarding the use of grains in swine
feeds that deserve mention. There is
the matter of evaluation—determination
of the merits of various samples of
grain for feed purposes. Chemical nutrient analyses data are useful and are
available, as average figures, in several sources, including Morrison's
"Feeds and Feeding" and the National
Research Council's "Recommended
Nutrient Allowances." When it is desired to compare individual samples of
the same grain, however, direct analyses are necessary. These can be obtained from the Department of Agricultural Chemistry at O.S.C., through
your County Agent, for a small fee.
The importance of knowing the protein content of grain has been mentioned, for example, as a basis for calculation of supplementation necessary.
Possibly the main problem about
chemical analyses of feedstuffs is that
there are not enough of them. A large
number of figures are available for
gross nutrient content-protein, fat and
fiber—but much fewer for minerals or
vitamins. In evaluating grains as
sources of these essential nutrients
sometimes one can look to the animals
themselves for the answer. The pigs at
our Hermiston, Oregon, testing station recently gave quite a dramatic in-

dication, through the skin condition
known as parakeratosis, that their
grain ration was lacking in zinc. Zinc
carbonate was added, and a quick recovery resulted. It is not necessary that
complete and costly analyses should be
conducted on each grain sample destined for use in hog feed. However,
further data on other than the major
nutrients may be helpful.
Unfortunately there is no portable
analytical laboratory that can be carried around to evaluate grains on the
spot. There is one easy test that can
be applied, however, and this is weight
per bushel. A heavy weight per bushel
in clean grain is indicative of good
sound kernels, and a low weight per
bushel usually suggests a fibrous, low
quality feed. Wider use of this criterion would result in more efficient
grain selection.
Then there is the interesting question of damaged grains, and what, if
any, value they may have. A very frequent problem is posed by people who
have treated grain for seed purposes
with arsenical or mecurial compounds,
and having some left over, wonder
whether it can be safely fed to pigs.
The answer has to be an unqualified
"No." These compounds are extremely
toxic, and their use, in spray concentrations, in feed cannot be condoned.
Frost-damaged, or shrivelled grain
is quite another matter. Its value depends largely on the stage of development of the grain at the time the frost
struck. Feeding trials with such grain
have shown that it is safe to use, but
usually results in slightly lowered performance. The use of moldy grain is
difficult to evaluate, because molds
themselves are so variable. As an example, corn containing the mold
Gibberella is extremely toxic, while
that containing Diploidea (another

mold species) is palatable and may
produce as efficient gains as sound
corn. The best advice with respect to
moldy grains is probably "Proceed
with Caution."
Charring lowers feed value
Occasionally grain may be firedamaged in elevator blazes, and its
value is roughly inversely proportional
to the extent of charring. It is worth
noting that a fairly accurate estimate
of extent of fire damage can be obtained through a crude fiber test, since
the charred material is not soluble in
the reagents used in this test.
In summary, we are fortunate to
have available in this country a number of cereal grains that are useful for
swine feeding. It is important that we
know as much as possible about the
similarities and differences among
these grains, and in different samples
of the same grain species, in order to
use them most effectively.
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Improvement of Barley Rations for Swine
L. M. Larsen

Barley has been the grain available in greatest quantity for use in
Oregon swine rations. In the West
barley production has been approximately five times that of corn and,
therefore, deserves a great deal of attention. The human population and
other classes of livestock are in competition with the swine producer for the
available supply of this important
grain. Continued use of barley in
swine rations can be justified only if
price relationships between barley and
other grains are favorable and if the
individual producer can utilize this
grain efficiently in the production of
hogs. Because efficiency in use of barley is so important, swine nutrition research at O.S.C. has been directed toward methods for improvement of
barley rations.
Two ways to improve barley
There are two major ways in which
barley may be improved for use in
swine rations. First, the nutrient deficiencies in the grain may be recognized
and overcome by adequate supplementation. Second, barley, or the entire
ration, may be processed in various
ways so as to enhance its value. Both
lines of approach have been investigated at O.S.C., but since the previous
report has covered supplementation,
this report will emphasize processing
methods.
The view that limitation of available
energy may be an important explanation for inferior performance of barley received support when a concentrated source of available energy, fat,
when added to a barley ration, resulted
in more rapid gains. Control animals
gained 1.31 pounds per day while oth8

ers supplemented with 5% animal fat
averaged 1.53 pounds. Another trial
with fish oils yielded similar results
with respect to gain, but untreated fish
oils have undesirable side-effects of
producing fishy flavors and odors in
the carcass fat.
Addition of fat is only one way of
increasing available dietary energy for
pigs. For instance, increased consumption of a ration would also result in a
greater availability of energy. Enzymes, food-breakdown substances
such as those found in the digestive
juices, were also considered to offer
possibilities for releasing nutrients not
otherwise available to the animal.
Pelleting offers a means of compression of feed into a smaller volume
which may increase feed consumption
by pigs. In addition, combination of
moisture and elevated temperature
may result in beneficial chemical
changes, particularly in the presence
of enzymes. To investigate these possibilities, an experiment using 45 pigs
was designed to test the effects of pelleting corn, barley and barley + malt
rations. Each ration was fed in the
form of a meal, a pellet, and a reground pellet. Results are summarized
in Table 1.
Pelleting improves corn slightly
Corn rations are generally improved
slightly by pelleting, however this was
not the case here. The depression observed on the pelleted corn ration lacks
an explanation at this time. It should
be noted that the corn pellets were not
as firm as the barley pellets and crumbled badly in the feeders. The difference between barley control and corn
control meals was not as great as we

Table 1. Effect of Pelleting and Barley Malt on Weight Gains and Feed
Conversion Efficiencies.
Treatment

Ave. Daily
Gain

Feed/lb.
Gain

Ave. Daily
Feed Consumed

pounds

pounds

Corn control—meal

1.81

pounds
3.37

Corn control—pellets

1.61

3.71

6.0

Corn control—reground

1.65

3.39

5.6

Barley control—meal

1.73

3.92

6.8

Barley control—pellets

1.78

3.43

6.4

Barley control—reground

1.69

3.77

6.4

Barley

± malt—meal
+ malt—pellets
Barley + malt—reground

1.69

3.82

6.4

Barley

1.78

3.63

6.5

1.71

3.56

6.0

have previously noted, however, cereal
grains do vary in quality considerably
and this may be the explanation. Pelleting of barley rations increased
growth rate of pigs so fed to a certain
degree and significantly improved feed
efficiency. Supplementation with barley malt, a source of enzymes, did not
further enhance the growth rate of
pigs fed barley rations in either meal
or pellet form.
The reversion of the value of the
pelleted feed to that of the meal after
regrinding is evidence that the changes
induced by the pelleting process are
largely physical rather than chemical.
As stated before, pelleting is believed
to increase feed consumption. A
higher consumption of pellets over
meals was not observed in this experiment, although the feed consumption
figures include feed lost due to wastage, Wastage was much higher on the
rations in meal form.
Since more fibrous feeds are improved most markedly by pelleting
it was felt that more basic information
was needed on the nutritional role
played by the barley hull. The fibrous
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hull of barley is not a pure substance.
The term "fiber" itself refers to several different and dissimilar substances
making investigation of the effects of
naturally occurring fibers difficult. Cellulose, the chief fibrous component of
the hull, is considered to be indigestible by the pig. It is also found in association with other unavailable substances and together with these prevents digestive enzymes from coming
in contact with the available nutrients
of the seed.
Forty-eight weaner pigs were used
for an experiment in which a ration
based on pearled barley was compared
to rations in which regular barley or
barley to which a purified cellulose had
been added was the grain component.
Likewise, corn was compared to corn
plus barley hulls and to corn plus cellulose. All rations were fed in pellet
form. The cellulose was added as a
reference substance. Both barley hulls
and cellulose were added in a quantity
to bring the crude fiber levels of the
rations so treated to that of the regular barley. The cellulose would dilute
the ration with an indigestible material

and through comparison with the rations including hulls would allow an
evaluation of the effect of the hulls.
The influence of both the hull and
the purified cellulose is clearly indicated in Table 2. Regular barley did
not promote as rapid or efficient
growth as the ration containing pearled
barley. Although the purified cellulose
also depressed growth of pigs on both
corn and barley rations the effect was
not as pronounced as that of the hulls.
Feed efficiency data follow the same
pattern as growth rate, the f astergaining groups being the most efficient. Observations on the thickness
of backfat in the carcass indicate that
barley hulls tend to depress backfat
thickness more than does an equal
quantity of fiber supplied as cellulose.
On the basis of this experiment it
appears that the barley hull does more
than merely dilute the ration. It undoubtedly physically interferes with
the action of digestive enzymes more
than does a purified cellulose. It may
also contain inhibitory substances

which interfere with utilization of
available nutrients by the pig.
Two basic conclusions can be drawn.
First, in purchasing or evaluating barley its weight per bushel is an important factor, since the lighter barleys
contain a higher proportion of hull.
Second, processing methods directed at
altering the hull or overcoming its influence can be expected to improve the
value of this grain.
In summary, it is obvious that barley can be improved for swine by suitable processing methods. The methods
offering the most success seem to be
those that in some way overcome the
influence of the hull—grinding, pelleting to reduce wastage (and perhaps
increase consumption), or removal of
the hull, Needless to say, these means
are not economically feasible, at present, in all instances. Further research
is necessary both to clarify further the
effect of the barley hull (specifically to
identify the factors most responsible
for its growth-depressing effects), and
to discover more practical means for
overcoming these effects.

Table 2. Effect of Fiber from Barley Hulls and Cellulose on Growth and
Feed Efficiency.
Treatment
Pearled barley
Regular barley
Pearled barley
+ cellulose
Corn
Corn ± barley hulls
Corn ± cellulose
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Ave. Backf at
Ave. Daily
Thickness
Feed Consumed

Ave. Daily
Gain

Feed/lb.
Gain

pounds
1.83
1.69

pounds
3.30
3.85

pounds
6.0
6.4

inches
1.29
1.19

1.71
1.61
1.49
1.64

3.58
3.70
3.97
3.75

6.1
5.9
5.8
6.1

1.33
1.49
1.28
1.31

Reproduction,Growth, and Carcass Quality in Swine
Sir John Hammond
Ladies and gentlemen, I am due to
talk on reproduction, growth and carcass quality in swine and I say at the
start as far as reproduction goes Dr.
Fred McKenzie's research has been
the basis of most work on reproduction in swine.
The main cause of sterility in swine
is, we find in England, cystic ovaries.
I am not going to say any more than
that because we haven't got a cure for
it. If you haven't got a cure, it's not
much good spending time over it.
Next, and I think probably the most
important thing in swine is high fertility. Large litter size, large number
born, large number weaned—mothering qualities. In fact we consider mothering qualities in England to be the
most important economic trait, even
more important than carcass quality.
And so in all our performance tests
and progeny tests going on we don't
let a boar come into that test unless he
has a good background of fertility.
There is no good improving carcass
quality and losing the most important
things—fertility and mothering ability.
Our herd books now require each
entry into the herd book to give the
number of pigs born in that litter and
the number of pigs weaned, so we can
go back and pick our boars from fertile lines.
Embryo death

The main cause of lowered fertility
and small litters is the death of the
embryos. They start to develop and
then die off and that is what we call
a recessive or hidden character. You
cross two animals, one with a lot of
deaths, one with no deaths and the result is the first cross shows no deaths

so that you can't tell whether the boar
has the inhibitory hidden character or
not. If you inbreed swine, you bring
out this fetal death, it comes out as a
hidden character and that's the reason
why we can't use our boars which
carry this character. The only thing we
can do is to insure that they come from
fertile stock. The breeds in England
which are most fertile are those most
used by the farmers. A commercial
farmer just won't look at hogs of any
breed unless their fertility is good.
Rate of gain tested

In addition to fertility and mothering ability, rate of gain and feed conversion are next in importance. We
are now running testing stations to determine rate of live weight gain. Like
Denmark we have set up five large
progeny testing stations in England
and we take the pigs when they are
about 50 lbs. and grow them through
to about 200 lbs. During that time
their growth rate and feed consumption are measured and when they are
slaughtered at 200 lbs. we get all their
carcass measurements. To test a boar
he must be mated with four different
sows—unrelated sows. We take four
pigs—two boars and two gilts from
each litter and the boar's record is the
result of the performance of 16 pigs.
Good growth in early life is important for developing the muscle, and so
the weight at 3 weeks of age and the
weaning weight are used as indices by
Pig Recording Societies as a measure
of the efficiency of the sow's milk supply and of management in early life.
When the pig grows up it changes
its shape as well as increases in size.
The change in shape is the important
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thing from a carcass quality point-ofview. At birth the head and legs are
relatively large and the body is short
and shallow, and as growth occurs the
body first lengthens and then deepens
as the pig fattens.
Breeds differ in the rate and extent
to which these changes occur. The
early maturing pork types pass through
these growth changes more quickly
and to a further extent than the later
maturing meat or bacon types. The
result is that at 100 pounds the early
maturing type has good hams and is
well finished, while the later maturing,
large pig is still growing in length and
has a high proportion of bone. At 200
pounds live weight, however, the
smaller type has become too deep sided
in proportion to length, and too fat.
In other words the early maturing type
has much the same body proportions at
100 pounds live weight as the later ma-

turing type has at 200 pounds.
Can these normal changes in body
proportions be controlled at will? The
plane of nutrition affects early and
late maturing parts of the body differently. Comparisons of proportions and
composition of the body on high-plane
nutrition with low-plane nutrition was
made on 16 weeks old pigs. The pigs
on high plane during early life developed more muscle in relation to bone
and head. They were longer with less
depth of body. By reducing the energy
intake during the fattening or later
stage of development, the late developing tissues (fat) are slowed down and
a carcass with a high proportion of
lean and a low proportion of fat is
produced. In practice, therefore, a
high plane of nutrition to about 120
pounds, followed by a lower plane of
nutrition from 120 to 200 pounds gives
a leaner and better carcass.

Challenges Facing Swine Producers
J. B. Nance

I come to you today representing
the National Swine Growers Council,
an organization composed of 30 affiliated State Associations (I hope that
it will be 31 before I leave Oregon).
These 30 states produce 96.5% of all
the hogs grown and marketed in the
United States. At present we are
working on a program including quality improvement of pork, multiple farrowing, disease eradication and control, pork promotion and expanded
foreign markets.
Let's touch briefly on a few of these
points. Pork has lost a lot of ground
in the past 15 years largely because
we were not "keyed in" to consumer
preference. We were just producing
pork—any kind of pork. We were
12

willing to sacrifice quality for dollars.
In order to make more present profit
we were willing to sell our future in
the meat parade. The producers, the
colleges, the packers and the farm
publications must all share the blame.
A lot of us in the past 3 or 4 years
have been working around the clock
to get producers to produce the kind of
meat the consumer will buy. The packing industry, the colleges and the magazines have all pitched in to help us do
this selling job. We have sold the producer on the idea that this was the
best thing for him and the consumer
on the idea that the meat they want is
on the way. We have made progress,
real progress but the job is only partly
done. As of now the success or failure

of this project rests largely in the
hands of the packer. In my opinion
they cannot shirk this responsibility
and continue to exist, at an operating
profit. The producer is at the point
where he needs encouragement. He
needs all the information that the
packer can make available to him on
the hogs he sells. A number of packers are doing their best to do just this,
but some are still just buying hogs.
Again I say that as of now it is pretty
much in the packers' hands, but when
the packer gives you the information
that you need and you toss it aside, or
at best half-heartedly work with it,
then it ceases to become his responsibility and immediately it becomes
yours. This means that if the producer
and the packer are to continue to
exist as independent operators, free of
government controls, they MUST
form a closer working relationship.
Multiple farrowing

Let's move from quality improvement to multiple farrowing. Our organization has felt that there should
be some brake on those violent market
fluctuations which confront the hog
business. There are several reasons for
this. We feel that a steady supply of
hogs will cause a more stable market.
By the same token it will probably
keep the in-and-outers out instead of
in. This will mean that as a whole,
hogs will be produced by persons that
are interested in the business, persons
with the know-how, persons with the
desire to recapture the market that we
have lost. It also means less capital
investment.
Disease control

This brings us to disease eradication and control. It is very easy to say
"let's eliminate something." It is extremely hard to set in motion the

wheels that finally carry "elimination
programs" to a successful conclusion.
We were very successful with the
V.E. program, and this was the first
step. The second major step has been
the outlawing of live cholera virus in
32 states. Now may be the psychological time to approach the cholera problem. The tight farm situation has everyone "cost conscious." We are all
looking for some way to save money.
The cost of everything has practically
tripled in the past 20 years. On top of
that, we live under a tax structure that
invites moral pressures of all kinds on
the people subject to it. Because of the
present-day stress and strain of a farm
operation many farmers have been lax
in their approach to disease.
The basic reason disease should not
be trifled with is that it is not a limited
private affair. If one farmer wants to
"take a chance" on a new capital expense, on a new method of feeding, or
on a neglect of well-established practices of buying or marketing, the economic consequences will show up inevitably in his bank account. But if he
takes a chance on disease, he can endanger a whole community as well as
his own enterprise for years to come.
I believe there is only one chance
that a hogman can afford to take as
far as disease is concerned. That is on
the positive side. Take a chance that
recommended vaccines and control
measures will work. For years I have
said that if a hog wasn't worth vaccinating he wasn't worth owning. I have
also stated publicly that I had very little sympathy for the producer who
lost his hogs from cholera because he
was either too careless or too stubborn
to vaccinate. Again the tight "cost"
situation makes all of us look for
ways to save money, but in my opinion
only a millionaire can afford to gamble
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when the margin of profit is small.
The smaller the margin the greater
the need for protection.
Research

Let's take a look at the research
field. Someone has estimated that as
much money has been spent in our
country for research and development
in the last 6 years as has been spent in
all the previous years of our Nation's
history. Through this tremendous research program we are able to conceive
an idea today and have it become a
reality in the next few months or at
most a few years. Sometimes it seems
that we may be outsmarting ourselves
in that we bring into being realities
faster than we can adjust our societies
to accept them. However, in this fastmoving day we would be "lost in the
rush" were we not continually crowding for the development of products
and programs through this expanded
research. Here are a few good examples of just how fast we are moving.
The telephone was discovered in the
1820's but it took 56 years to reach
commercial use. It took radio 35 years.
Television, an idea in the early 1920's,
took only 12 years to reach market. The
atomic bomb moved from an idea to
application in six years. Transistors
went from discovery to use in five
years.
We have made just as great advances in the field of nutrition both
for animals and humans. Some of it
may seem a little on the fantastic side
in that you will find it possible today
through research to prepare diets free
of milk, meat or other specific products. However, we all know that not
many of us will want to replace the
"real McCoy" with its synthetic
brother. We still like to see, chew and
taste our food. Thus the food producer
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has a better outlook than ever before.
The same is true of the food processor.
Each will need to know something
about the composition of the product
he produces, the product he processes
and exactly what it contributes to the
total diet. Each will also need to know
what effect both processing and handling may have on the nutritive value of
the finished product.
We will need to continue research to
combat any criticisms that are made
regarding our specific products. A
good example is the article appearing
in the June issue of the Police Gazette. FRONT PAGE SCARE
HEADLINES READ: "Warning—
thousands will die this year from diseased pork—America's #1 Health
Menace." Inside, heading the article in
large type is the following statement
and I quote: "One out of every 6
Americans suffer from deadly trichinosis because the government is more
concerned with the farmers' hog profit
than our health." The author, J. J.
Van Gasse, M. D., described by Police
Gazette as "America's foremost authority on food chemistry and public
health," is a 33-year-old free-lance
writer and sometime public health
worker, and is the author of other
scare and smear articles. THE
FACTS are, the number of deaths
due to trichinosis in the latest years
reported were : 4 in 1955 ; 5 in 1956 ;
4 in 1957. Source of this information :
Public Health Service, National Office
of Vital Statistics, U. S. Department
of Health, Education and Welfare,
"National Summaries, Mortality from
Each Cause, 1955-57" issued January
9, 1959.
Rather than devoting an article to
trichinosis "as the number one disease" with an actual total of 13 deaths
in three years in the entire United

States, Police Gazette could have performed a public service by basing an
article on the fact that deaths from
such relatively minor diseases as syphillis in this country numbered 11,529,
and that deaths from appendicitis totaled 6,358 in the same three-year period (same source of information).
The article leaves the impression
that feeding of raw garbage is common. All 48 states have passed and do
enforce laws requiring the cooking of
garbage fed to hogs. The author suggests that one "solution" is to feed
hogs grain rather than garbage. He
leaves the impression that grain is
rarely fed to hogs ; that garbage is the
main method of feeding.
Garbage-fed hogs decline

Completely the reverse of the article's assumption, the number of garbage-fed hogs compared with grainfed hogs is almost negligible, and there
has been a constant decline in recent
years in the practice of garbage feeding. The article makes no mention
whatever of the fact that much of the
pork on the market, such as ham,
bacon and other processed and canned
pork products, have already been subjected to the necessary temperatures to
destroy any parasites which might be
present. Parasites are not present in
all pork. In fact, they are rarely present in ANY pork.
These criticisms develop mostly from
fanatics, food faddists or just plain
headline seekers. The discouraging
part of it, however, is the number of
sound-thinking people who are carried
along with some of these articles and
fads. We must not become too concerned over the criticisms that are
made, but on the other hand we must
have available the facts to combat or
counteract them. Food faddism has be-

come quite a business in this country.
Apparently the sensational has greater
appeal than the ungarnished fact. You
are missing a bet to help yourself and
the consumer if you do not stress the
healthful features to be found in the
product you produce. Be ready with a
good reason why pork should be a part
of your everyday diet. Just remember
that the human body requires an adequate amount of thiamine to keep its
nervous system in proper running
order. Pork abounds in thiamine. I
have nothing against bread as a food,
but you have to eat 16 slices to get the
same amount of thiamine you would
receive from one pork chop.
In 1957 America spent $338,000,000
for vitamin concentrates, only about
one-third of which were by prescription.Drug research keeps turning up
more and more vitamins. As a result we
have humans taking pills that include
vitamin E which so far as I know is
beneficial only to rats ; vitamin B12
which is far more effective when given
by injection ; vitamin P, the existence
of which is still in doubt; vitamin K
which is rarely deficient even in the
sub-normal diet.
Between the years 1947 and 1958,
the United States grew by 30 million
people. This was the nation's total population on the eve of the Civil War.
The United States will have grown by
30 million more by the end of the
60's, when the population should reach
210 million, or more. While the press
is full of stories and our local communities are clearly struggling with the
problems of housing and schooling, the
meat and livestock industry is fundamentally interested in "what does this
population increase mean to us?" To
me it means if we are to keep pace
with our present per capita consumption of meat, we must stay busy at the
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job of gradually but constantly increasing production of the right kind
of meat.
U. S. child-oriented

We have in the country today over
50 million children (age 14 years and
younger). They comprise 30% of our
population. The United States, as
many have pointed out, is a peculiarly
child-oriented society. These children
spend money or determine how it is
to be spent to a degree unknown in
other parts of the world. All of us
have noticed the extent to which television advertising is being pitched directly at children. Teen-agers require,
on the average, about 20% more claories than most normally active adults.
When we say teen-agers we are again
talking about 30% of our population.
It would seem, therefore, that our population makeup as a whole during the
period of the 60's means real opportunity for the livestock and meat
industry.
I am a director in the National Livestock and Meat Board, and I can assure that this organization is, and will
continue to be, alert to the necessity of
teaching good nutrition through the
schools of our land, as well as informing the public in general of the true
values in meat.
Cereal companies have made the
public protein conscious, but I would
hate to think how many of those kingsize boxes I would have to eat to get
the same amount of protein that I
would get from a good portion of meat.
I have suggested to retailers that
they incorporate the nutritive values
of meat in their advertising. I think
it is extremely important that we remember that 60 to 70 million young
people will be forming their basic lifelong food habits during the next 10
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years. For the good health of the individual, and the nation as a whole,
let's work as a team and see that meat
becomes an important part of their
diet.
All of us have talked for years about
the agricultural revolution, the industrial revolution, and various other revolutions, political and otherwise, but
we have not talked too much about the
great income revolution that is transforming the American society and the
American market. Projected for 1970,
it is expected that 25 million family
units will have incomes in excess of
$7,500, and that will comprise nearly
two-fifths of all the family units. In
other words, no longer can the family
income classification of our economy
be described by the traditional pyramid—that is, with a large number of
low-income families at the base, then
rising to a gradual peak of highincome families at the top. By 1970 it
is predicted the pyramid will finally be
inverted. Families with incomes of
over $7,500 will comprise 45% of all
families; the middle income families
will be another 39% (and they will
still be moving rapidly toward the top
group) ; and those with less than
$4,000 will comprise only 16%.
Also, a brand new group, perhaps
numbering 25 million by 1970, will be
"making a living" without actually
working. Most of these, of course, will
be on retirement income.
Now—In conclusion . . . Bearing
all these things in mind it is extremely
clear that a great future is just ahead
for the producer who is willing to
accept the challenges that are daily
being sent his way. In the past 28
years research has made it possible for
the corn farmer using 25% less acreage to produce twice the amount of
grain, going from 2 billion bushels per

year to better than 4 billion bushels per
year. The same is true of small grains.
While we are producing two or
three times as much on each acre, research in animal nutrition has made
just as great strides in seeing that each
bushel will produce twice the amount
of meat or milk. In the past 40 years
we have increased our rate of gain on
hogs by 3 times, while using one-half
as much feed.
To the fellow that is not too old to
learn and is willing to apply what he
does learn, the day is just dawning
for him in hog production. Certainly
a lazy man has no business producing
hogs, neither has a stubborn, hardheaded "ole cuss." If you belong in
neither of the above categories then I
say to you, "Jump in, the water is
fine. Accept the challenge and get
going."
Someone has very aptly said there
are really only two kinds of people in

business, in industry, in fact, in life.

There are those who are a part of the
problem and there are those who are a
part of the solution. How do you think
about life? Do you think only in terms
of yourself, how much you can make,
what you can get out of life ? Those
who think only in those terms are
definitely part of the problem. Or, are
you concerned with the contribution
you can make, how much you can give,
how much you can put in ? People like
that are part of the answer.
Some people treat life like a slot
machine—always trying to put in as
little as possible, and always hoping to
hit the "jackpot." And yet, other people think of life as a solid, intelligent
investment from which they receive in
terms of what they put in.
The swine and livestock industry in
Oregon is looking to you for leadership and help. I sincerely hope that
you will assume this responsibility.

Influences of Production Practices on Carcass Merit
W. H. Kennick
Today's pork industry is faced with
the problem of producing market pigs
that yield limited amounts of uneconomical fat and high percentages of
desirable lean meat. This problem is
accentuated by modern merchandising
methods, as employed by "supermarkets," where pork must sell itself,
in self-service cases, in competition
with other meats on the basis of quality and eye appeal. If the pork industry is to maintain its present position
or gain back some of its lost volume
in the very competitive meat field,
every effort must be made to produce
pigs yielding the highest possible percentage of desirable lean cuts. This is
a basic economic problem to every individual pork producer, since every

1% increase in the yield of lean cuts
(ham, loin, picnic and Boston butt)
increases the live value of pigs approximately 1%.
The ability of selection and breeding to change the type of carcass produced from pigs has been amply demonstrated in the years since lard ceased
being the major product of economic
importance to the pork industry. During these years we have seen the "typical" pig produced in this country go
through several variations, from the
fat "cob roller" type to the presentday, relatively trim, meat-type pig.
Changes possible through selection
may be complemented by nutritional
effects on the composition of pork
carcasses.
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It has been demonstrated that the
proportion of lean to fat in pork
carcasses can be altered by changing
the feeding regime. These alterations
may be either quantitative or qualitative. Reducing the feed intake by
limited hand feeding or by diluting the
energy content with indigestible crude
fiber increases the lean content of pig
carcasses.
Since it is not economically feasible
to hand-feed pigs under present high
labor costs, dilution of energy content with some inexpensive low energy
feed is the only one of these two
methods which might be practical.
Various materials such as alfalfa hay,
grain straws, grain chaffs and even
mineral mixes have been used to
dilute the energy content of feeds. Decreasing the energy intake usually results in a decrease in rate of gain,
dressing percentage, depth of backfat
and yield of fat cuts from the carcass.
Conversely, there is an increase in
yield of lean cuts and length of time
required to reach market weight. This
lengthening of the feeding period
means a longer maintenance period
which normally results in a reduced
feed efficiency.
There have been exceptions to the
reduced feed efficiency resulting from
reduced feed intake. Some workers
have noted no reduction in feed efficiency resulting from modest reductions in feed intake while others have
obtained a small improvement. These
differences could result from the
varied rations used or basic differences
in the animals' ability to convert feed
to various types of tissue. These
differences emphasize the difficulty of
finding the feed or energy level that
would give maximum feed efficiency
and optimum lean/fat ratios under any
given set of conditions.
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It has been pointed out that the
predominance of fat and lean tissue
deposition varies with the age of the
pig. Since the greatest deposition of
fat takes place after the pig weighs
approximately 150 pounds, it might
be wise to consider restricting the feed
intake from this weight to market
weight. However, we do not have
experimental data at the present time
to demonstrate the feasibility of such
a program.
Protein feeding

Numerous experiments have demonstrated that feeding rations inadequate
in protein leads to the production of
excessively fat carcasses as compared
to pigs fed adequate amounts of protein for normal growth. However,
feeding protein in excess of that required for maximum rate of gain does
not lead to the production of leaner
pig carcasses. It must be borne in
mind that altering the protein level
by substitutions between grain and
protein supplement also alters the
protein quality and thereby confounds
results. Recent work by several investigators has indicated that the levels of
certain amino acids, lysine and methionine, may have a marked effect upon
the development of lean tissues. This
work may ultimately prove to be the
greatest contribution made by nutritionists to the production of lean pigs.
Our present knowledge suggests that
the best way for us to produce meattype pigs is to
(1) Select the best possible
meat-type breeding stock
(2) Provide a sanitary environment for all ages of pigs
(3) Feed levels of high-quality
protein sufficient for maximum growth
(4) Market pigs at a lighter
weight

Merit Buying of Swine on Live Hog Basis
W. C. Haase
The majority of hog carcasses are
cut at dressing plants and sold as
cuts. Therefore, the values for the
various kinds, classes, and weights of
hogs are dependent upon the kind and
amount of cuts obtained and what they
will bring at the wholesale level. In the
final analysis, the cutability of carcasses determines the values of those
carcasses purchased from dressing
plants. Therefore, the same principles
of establishing values apply in buying
hogs, whether the entire production of
a plant is cut and sold as cuts or the
hogs are sold as dressed carcasses.
Complete hog cut-outs for various
weights and classes of hogs have long
been used by Swift and others as the
principal guide of current hog values.
This approach can still be used but becomes complicated with the need to
establish values within weight classifications due to the different types of
hogs within a given weight range.
Our early approach was to figure
cut-out values for grades within each
weight range using the U.S.D.A grade
specifications. Grading of hogs on the
basis of U.S.D.A grades, as we did
the grading, depending largely on
measurements, did not properly evaluate hogs. We found that some groups
of hogs, when carcass graded, and
grading predominantly No. 2's, had a
higher lean cut yield than some groups
of hogs grading predominantly No. l's.
The same prevailed when comparing
the lean cut yield of some lots of hogs
grading predominantly No. 3's with
some lots grading predominantly No.
2's. In addition, we found substantial
variation in yield of cuts of hogs
within a given grade, as much as 3

to 4%. These are significant facts
when the four lean cuts make up over
65% of the total value of live hogs
or dressed carcasses.
The lean cut yield approach for
evaluation is certainly not a new concept. The North Central Livestock
Marketing Research Committee initiated a regional study in 1948 to establish objective carcass grade standards.
The percent of four lean cuts was used
to determine the accuracy of carcass
measurements for grading purposes.
In our opinion, the North Central
regional study substantiates the need
today for a better system to properly
evaluate live hogs or dressed carcasses.
Analyses of results of this study reveal
that while the coefficient of determination (measurements compared to lean
cut yield) averaged 70.5%, there was
substantial variation in the data obtained by the six colleges conducting
the study. This varied from a coefficient of determination of 47.4% at
one institution to 80.1% at another.
These variations are very much in
keeping with what our studies revealed.

Using the lean cut yield approach, we
believe has several advantages:
1. Provides a greater degree of
accuracy to more properly evaluate the different kinds of hogs.
2. Provides a much needed vehicle
to widen the spread in paying
prices. (With 3 U.S.D.A. grades
this spread can never be as wide
as if there are 5 or 7 grades.)
3. The system is not tied to a rather
rigid description of specifications
and therefore leaves no limit on
either end to properly compensate for values. For example,
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when better hogs are produced
they can be purchased for what
they are-38's or 39's, etc.
Using the Concept of Lean Cut Yield
on a Commercial Basis:
1. Cutting tests were made on "base
hogs" within narrow weight
ranges. These are used daily to
figure cut-out values for base
hogs to establish paying prices.
Each plant adjusts these tests for
their standard yields. Most of
our plants use 33% lean cut
yielding hogs as base hogs. Many
weight classifications are used.
2. Composite tests were made for
high lean cut yielding and low
lean cut yielding hogs in various
weight classifications. These are
used to establish value differences for each percent of lean
cuts as well as each percent of
other cuts. The latter value is
necessary to properly compensate for differences in dressing
percentages. From a practical
standpoint, these values are figured only once a week.
3. To some extent the principle of
"averages" must be used to keep
the system practical and economical. For example, we compute
values for each percent of lean
cuts and each percent of "other"
cuts for hogs in the 200 to 220
pound weight range to use for
hogs ranging from 180 to 240
pounds. Similarly we use the
composite tests for high lean-cut
yield and low lean-cut yield of
270 to 300 pound hogs to apply
against hogs weighing from 241
pounds to 350 pounds. For sows,
tests for the 400 to 450 pound
sows are used to establish the
value for each percent variation
(lean and other cuts) from base
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for all sows.
4. Quality, a factor in live hog or
carcass evaluation, is considered.
Mediums and culls are sorted out
and bought as such without estimating percent of lean cuts.
Their values, however, are based
on complete cut-outs which takes
into account dressing yield.
5. At all direct points, scale tickets
are marked giving estimated
lean cut yield or medium and cull
are designated. Commission men
are urged to include lean cut
yield information on account sales.
6. One or more tests are run daily
at each plant to evaluate purchases and to assist buyers to
maintain accuracy in estimating
lean cut yields and dressing percentages. In these tests all carcasses are weighed to obtain
actual dressing percentages. The
actual weights of the lean cuts
are obtained either for the entire
lot or on a random sample basis.
Each test is evaluated to give
plus or minus values over or
above base hogs.
7. Hogs are purchased on grade
and yield by one plant—the Iowa
Packing Co., Des Moines, a
Swift associated plant. Carcasses
are graded on basis of lean cuts,
yield i.e., 47's, 48's, 43's, 52's,
etc. The base is 47 and a plus or
minus value is added or subtracted for each percent yield
above or below base.
An example follows as to how the
system is used on a given weight of
live hogs-200 to 220.
The first step is to daily arrive at
prices to pay for "base hogs" in each
weight range. Below is an example of
this daily computation for 200-220
pound hogs.

Table 1. Daily Cut Out Test
(Average Hogs)
33% (4 Lean Cuts)-200/220#
Warm Dressed Yield 70.2%
Chilled Dressed Yield 69%

Live Wgt.

Prices
Meat Packers
Receive*

Amount

$ 5.19

percent

Hams

12.5

$ .412

Picnics

5.6

.23

4.5

.322

1.46

10.4

.44

4.57'

.272

3.74

Boston Butts
Loins

1.29

(33.0)
Bellies
Spareribs

13.6
2.2

.364

.81

Prime Steam Lard

12.5

.081

1.08

Rendered Pork Fat

.5

.088

.05

Regular Trimmings

1.7

.17

.29

.6

.33

.20

Special Lean Trimmings
Miscellaneous
TOTAL CUTS & FATS

4.3

.40

68.5

Variety Meats
By Products
Gross Cut Out
Expenses
Condemnation Loss
Total Expense

.50
.10
19.68
2.70
.03
2.73

Net Cut Out Cwt. Alive (Gross less exp.)

$16.95

Hog Cost

$16.80

Profit or Loss Cwt. Alive

± .15

*'Wholesale Price for Uncured Product.
Wholesale prices vary daily, and expenses vary with volume.
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Determining plus and minus values

Once each week values are figured
for each percent "lean cuts" and each
percent "other cuts." This is done to
properly pay more for hogs that are
better than average hogs or less for
below average hogs as well as properly
pay for variations in dressing yields.
The tests for 200-220 pound hogs

are used to determine these values
which are used to apply against hogs
in various weight ranges from 180-240
pounds. Complete gross cut-outs are
first figured for high lean-cut yielding
hogs and similarly for low-cut yielding
hogs.
This example follows:

Table 2. Complete Cut-Out Values of 210 lb. Hogs

A-Meat Type-371% Lean Cuts

B-Fat Type-311% Lean Cuts

Hams

Hams

Picnics

12-14
14-16
4-6
6-8

2.6% @ .411 = 1.08
11.6% @ .391 = 4.58
3.6% @ .221 = .81
2.6% @ .211 = .56

Boston
Butts .... 3-8
5.4% @
.32 = 1.73
Loins
8-12 9.1% @ .411 - 3.78
12-16 2.6% @ .38 = .99
Total Lean Cuts 37.5% @
Bellies
10-12 2.8% @ .271 = .77
12-14 6.2% @ .271 = 1.71
14-16 3.0% @ 25 = .75
Spareribs 3 & Down 2.5% @ .381 = .96
Regular Trimming 1.7% @ .17 = .29
Special Lean
Trimming
.8% @ .331 = .26
P. S. Lard
9.3% @ .08f = .77
Rendered Pork Fat .5% @ .0787 = .04
*Miscellaneous
4.5%
= .40
*Variety Meats
= .50
*By-Products
= .10
TOTAL GROSS VALUE
20.08
Dressing Yield 69%
Cutting Yield 68.8%

Picnics

10-12
12-14
4-6

2.1% @ .42 = 1.09
9.8% @ .411 = 4.07
5.2% @ .221 = 1.17

Boston
Butts
Loins

3-8
8-12

4.5% @ .32 = 1.44
9.9% @ .411 = 4.11

Total Lean Cuts 31.5% @
12-14 7.4% @ .271 = 2.04
Bellies
14-16 7.3% @ .25 = 1.83
Spareribs 2.0% @ .381 = .77
Regular Trimming 1.4% @ .17 = .24
Special
Lean Trimming .7% @ .331 = .23
P. S. Lard 13.9% @ .081 = 1.15
Rendered Pork Fat .5% @ .0787 = .04
= .33
*Miscellaneous
3.6%
= .50
*Variety Meats
= .10
*By-Products
19.11
TOTAL GROSS VALUE
Dressing Yield 69%
Cutting Yield 68.8%

* These items-Swift's values. All other prices from May 19, 1960, National Provisioner
Daily Price Quotations. (Chicago FOB prices.)

Table 3. Figuring Values for Each
Percent of Lean Cuts
Total gross value of the 37.5%
lean cuts in Hog A
Total gross value of the 31.5%
lean cuts in Hog B

$13.53
11.88

Difference 6.0%
$ 1.65
$1.65 ± 6 percentage points = 27 50 for
each percent of lean cuts.
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Table 4. Figuring Values for Each
Percent of Other Cuts
Total gross value of 37.3%
other cuts in Hog B
Total gross value of 31.3%
other cuts in Hog A

$ 6.23
5.55

$ .68
Difference 6.0%
$ .68 ± 6 percentage points = 11.3¢ value
for each percent of other cuts.

Rather than work with odd numbers,
based on this example, the figures
furnished to buyers would be 300
value per percent lean cuts and 100
value per percent other cuts.
Accordingly, the buyer would be in
a position to bid for hogs as follows :
Assume $16.80 is the price willing

to pay for base hogs dressing 69%
(Standard Yield), having a lean cut
yield of 33%, and a cutting yield of
68.8%.
Assume the buyer is now considering bids on various kinds of hogs
which he estimates as follows :

Table 5. Buyer Estimates of Hogs
Paying Price

Buyers Evaluation
A.
B.
C.
D.
E.
F.

G.
H.
I.

J.
K.

Drsd. Yield
"

'F

tI

If

69.0%
69.0
70.0
69.0
69.0
69.0
71.0
68.0
70.0
69.0
71.0

Lean Cuts

It

33%
34
34
35
36
37
37
33
33
31
30

Other Cuts

IP

IP

36%
35
36
34
33
32
34
35
37
38
41

$16.80 (Base)
17.00
17.10
17.20
17.40
17.60
17.80
16.70
16.90
16.40
16.40

Merit Buying of Swine on Carcass Grade and Yield
Douglas Chambers
Why are we concerned with merit
buying in the first place ? Previous
speakers and numerous periodicals
have clearly explained what all of us
in this room know-that in the last
half century, the market value of a
pound of fat for lard has dropped
from 135% of the price of live hogs
to less than 50%. In 1910 with hogs
worth $10.00 per cwt., lard fat was
selling at $13.50. In 1960 with hogs
selling for $18.00 lard fat is worth
$8.50 per cwt.
We know, too, that in 1920 consumers spent $1.30 for pork for every
$1.00 spent on beef and veal, and in
1960 only 65 cents. This could be a
frightening trend were it not that we
also know several other things, namely :

1. The USA has and will have
abundant concentrates unsuitable
for human consumption, with a
population that loves red meat.
2. No animal converts grain with
near the efficiency of hogs.
3. Because of rapid reproduction
and multiple litters no domestic
animal can be "modernized" as
fast as hogs. In fact, we have
already come much farther than
cattle or sheep.
4. And to me, the most encouraging
aspect is that where adequate
means of relaying consumer
preference is available-ANDwhere money is paid for performance, amazing improvement
occurs in a decade.
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Buying on carcass weight and grade
is nearly the universal practice in
Europe, particularly in Denmark,
whose hog industry is justly famous
the world over. In Canada, compulsory
government grading and subsidizing
was instituted in 1940. While I do
not advocate this approach, I think the
results might bear examination.
"One packing plant in Canada's
Province that has the highest grade
hogs reported average yields of lard
of 10 pounds per hog. A plant of the
same firm in Canada's lowest hog
grading Province reported an average
lard output of about 20 pounds per hog.
In the United States, lard yields have
averaged about 34 pounds per hog in
recent years. These comparisons are
more significant in the light of the fact
that pork cuts in Canada are trimmed
more closely and are boned and defatted to a much greater extent than
in the United States. In addition, the
lean cuts from Canadian pork contain
less internal fat, especially in the
shoulders."
There are management reasons for
part of this difference, but I am convinced that farmers respond rapidly
and effectively to money. There has
been too much talk about meat-type
hogs in the U.S. and too little financial
encouragement.
With no particular pride of authorship, but primarily to show how one
small packer is approaching this problem I will now try to explain the system available to growers offering hogs
to Cascade Meats, Inc.
The basic fundamental of all hog
pricing and buying is the current
wholesale value of the cuts, and the
ideal would be to weigh these cuts
from each animal as it is processed.
This being practically impossible, it
then becomes the problem of group24

ing hogs into categories from which
we expect certain percentages.
This process must be adaptable to
rates of kill of at least 2 hogs per
minute.
Though various tests have been
made definitely establishing consumer
preference for leaner pork, as far as
I know, no U.S. packer has been able
yet to sell such pork at a premium
which can be passed back to the
grower. This is due in large part to
the universal practice of standard trim,
so that only internal fat differences and
variations in loin-eye show up in the
meat cases. So there is no additional
money yet available simply by merit
buying, either live or dressed. The
true value of merit buying today, then,
is in more equitably proportioning
what we pay each grower—bigger
discounts for poor quality—bonuses
for the kind of producers we have in
this room today !
Disagree

I personally disagree with the concept that it is more accurate to establish the pounds of lean cuts in a live
hog than in his dressed carcass. But,
even if it could be proven that buyers
are superior to a trained rail grader,
the great advantage of carcass buying
is that each hog, of each lot, of each
grower is judged on its merit, and this
information is immediately available to
the producer. It seems to me that
herein lies the greatest promise of
benefit to those seriously interested in
improving American hogs.
The very reason our company was
pushed into carcass grading is one of
the points in favor of this- method. A
marketing association, consisting of
many medium-sized producers, wanted
to assemble and ship their hogs to us
in mixed loads. The only way to main-

taro grower identity would be to either
have a buyer on the spot, or the course
we followed, which I will now describe.
Using U.S. carcass grade standards
we started lotting hogs off the kill
into the various groups—cull, medium,
#1, 2 and 3. Conformation, softness,
etc., are considered, but the primary
index is the average backfat thickness
at three places, and the dressed weight.
On a given day one group would
be tested by cutting with our regular
crews, grading for quality and then
every pound weighed and recorded.
The prevailing market value of each
cut was then applied and a carcass
value for each grade developed. After
tests on over 500 hogs we concluded
that the U.S. #1 grade was too fat
for our needs, and that most Medium
hogs were more profitable. About the
thinnest third of the Medium grade
was too thin for quality, so this section
was thrown in with the cull grade. The
remaining two-thirds of the Medium
grade and the leanest third of the
#1 grade were combined into a
"house" grade called "Cascade." This
Cascade grade was then divided into
regular and light—the division being
at about 175 pounds alive. The remaining fattest two-thirds of the U.S. #1
grade were called IF's (for fat). All
3's and hogs weighing over 175 pounds
dressed (about 240 pounds alive) were
called fats. We now had specifications
for six grades—cull, light Cascade,
Cascade, IF, 2 and Fat.
Testing under these standards continued until data on 994 hogs had
been assembled. Working with the
Agricultural Economics Department of
Oregon State College the figures were
compiled into percent of major cuts
expected from each grade, and these
percentages of the carcass were prepared on a standard form. Continuing

tests show that we can predict the
major cuts from the test on any grade
within 1%. The weekly prices for
these cuts, including the various weight
ranges for loins and bellies, are inserted and within five minutes we have
the carcass value of each grade of hog.
We do this every Friday for the coming week, and usually this figure quite
closely predicts the market.
Live prices wanted

The dressed price, dressed weight
and grade are all that are needed to
pay the producer, but we soon found
that they wanted the live price they
had received and some basis to compare their hogs with others. All that
is needed for the live price is to weigh
the hogs as they are assembled or
received and use separate tattoo numbers on each draft. The dollars received for the dressed hogs are divided
by the liveweight and the grower has
his net live price per cwt.
During this time a grading slide rule
was perfected. Three adjustable indicators are set on the backfat thickness,
the hog is weighed and the grade is
read automatically and instantly. Four
men were trained for grading-2 buyers, 2 pork cutters, and their work
is spot-checked by me every week.
After the system had been operating
a few months there was pressure from
the growers for a premium incentive.
As previously mentioned, we were not
able to get more from retailers, so
the premium had to come from the
poor producers. By arbitrarily docking
#2's 50 cents per cwt. and fats $1.00
we were able to pay a bonus of 20
cents per dressed cwt. for all Cascades.
All that remained was to develop
standard dressing percents for each
grade. This requires individual weighing, alive and dressed, of every test
hog. The figures we are now using are
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based on tests of 1,743 hogs. By multiplying standard yields times carcass
value we can now give our buyers live
hog prices for each grade, and we have
developed a system of telling each producer what his shipment actually did
yield and what it should have yielded
to be normal.
Our buyers inspect every consignment, and any hog suspected of disease
or injury is given a suspect tattoo. If
there is a condemnation or trimming
loss the grower is charged for the
loss. On "unsuspected" local hogs our
condemned rate is less than one-tenth
of one percent, so any loss sustained
among grade hogs which have not been
tattooed "suspect" is absorbed by the
company and the grower is paid in
full_
The figures we are using cannot be
transferred to another plant, as each
company must develop its own standards, based on its method of cutting
and the type of hogs being purchased.
Neither are these figures static with
our company. As the growers improve
the quality of the hogs, for example
increase the meatiness of the loin, the
percentages must be adjusted and tests
must continue all the time. We have
accurate cut-out data now on 1,371
hogs.
Up to farmer

It is entirely up to the farmer
whether he wants "the bird in the
hand" (live price) or "two in the
bush" (carcass), but he must decide
when he leaves the hogs. Grade hogs
take precedence over all other kinds
and are killed as soon after arrival as
possible. By prior arrangement we are
happy to and encourage growers to
watch their hogs being graded.
We are buying over 9,000 per year
by this method, and 51% of the grade
hogs in the last 9 months graded Cas26

cade. Cascade and IF together account
for over 81%. Fats and culls are just
over 5%. We hope and think this system attracts the good producer.
It is not a system for shoppers, and
very quickly discourages the "phony"
or the "filler."
Our records from October, 1958, on
comparative live prices show that
through the ups and downs it must be
based on some sound, unseen force
that adjusts it to existing methods of
live pricing. We use the "practical"
top quotation from the USDA market
reports on each Monday. In this nearly
two years we have paid $18.65 average
on Cascades. Using the lower of Sioux
City or St. Paul (where we buy most
of our Midwest shipments), plus $1.90
for freight, our average price for the
top quality hog we try to ship in has
been $18.64 cwt. The Portland market
for this period has averaged $18.81,
while our "back-door" live quotation
has averaged $18.11. In other words,
by selling on this grade and yield basis
with average yields, a local producer
would have received 54 cents cwt.
more than by selling to us alive, and
14 cents less than he would have averaged in Portland.
I am beginning to see one problem
I can't solve. In times of abundant
supply packers' margins are greater
and they can pick and choose for quality. In these periods there is an incentive to market better hogs, and
grade and yield sellers are amply
rewarded.
When the opposite is true and there
is a short supply two things happen:
to maintain volume packers must reduce their margin, thus creating an
artificially high live market, and they
must be less selective in their sorting.
There is litle incentive to produce
better hogs.

Conditions apparent
This condition has never been more
apparent than it is right now. The live
prices are higher than the combined
value of the cuts. Our method tells
the truth, and when the price keeps
coming out far below Portland it is
hard to convince a "grade and yield"
seller that that difference is represented by a loss of necessary margin
to the packers.
There are only two answers—
"jimmy" the system or recommend
selling alive. We choose the latter.
Most of our growers, however, are
loyal and can remember when "the
shoe was on the other foot."
In summary I would like to list a
few of the problems of carcass buying:
1. While not impossible, this system (particularly where there are
several methods of grading in
existence) is difficult to use in
central markets or auctions, being
primarily adaptable for direct
buying.
2. "House" grades don't allow
farmers to compare prices between buyers before sale.

3. There may be a more accurate
practical method of judging the
percent of lean cuts than the
backfat and weight system. In
the literature available to me, no
other method has been proven
superior.
But the system can work and in
my opinion these advantages far outweigh the problems:
1. Tattooing allows mixing lots at
assembly points, in trucks, and in
the yards, yet very clearly retains
final proof of origin.
2. Every single hog is individually
judged on his merits, and the
weight the packer has to sell is
what he pays for.
3. If the potentialities are exploited a producer can accurately
test the production of different
sows or boars, feed mixtures,
and management methods.
4. Quality is not only paid for, it
is clearly pointed out for the producer with each marketing, enabling him to profitably alter his
breeding or feeding toward continued improvement.

Swine Breeding Systems and Performance Test Results
D. C. England
Maximum efficiency in livestock production is achieved only when the
breeding system used is designed to
fit the production goal. Purebred
breeding requires a breeding system
that controls the heredity in the herd
through limiting the addition of new
heredity to the herd as well as through
selection of the most desirable animals
in the herd. Market production makes

use of crossbreeding and uses controlled heredity through use of sires
obtained from purebred herds that
have practiced controlled breeding.
It has been well established that
crossbreeding generally improves levels
of performance for the economic traits
of prolificacy, vigor of young, milking
ability of the dam, growth rate and
feed use efficiency.

Table 1. Summary of Percentage Advantage of Crossbreds
Over Purebreds (1)
First Cross

3 Breed Cross

Percent
11.22
5.87
24.84
8.67
2.99

Percent
20.19
36.22
60.76
8.63
3.85

No. Born Alive/Litter
No. Weaned
Litter Weight at Weaning
Saving in Time to 220 lbs.
Savings in Feed

The data in Table 1 are the results
of the first well-controlled, full-scale
investigation of crossbreeding to be
reported. Numerous studies since that
time have confirmed the general order
of effects of crossbreeding on performance; namely, that the number of pigs
born alive and the early post-farrowing
record of livability and weaning
weights are more favorably affected
by crossbreeding than are those traits
expressed later in the pig's life such
as growth rate and feed efficiency on
test. These findings have led to specific
recommendations for crossing for commercial production.
Inasmuch as reproduction and early
life traits of the pig are most strongly
affected by crossbreeding, it is generally recommended that crossbred sows
be used for commercial production.
Such use capitalizes on the greater
ability of the crossbred sow to farrow
pigs and to milk well to assure heavy
weaning weights and good livability.
Further studies have shown the
two primary conditions necessary to
achieve maximum increased performance from crossbreeding. Of first importance is the use of lines or breeds
of high performance ability as parent
stocks from which to make crosses.
The data in Table 2 indicate that the
lines which have the highest performance as lines also cross to best
advantage.
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Table 2. Relation of Performance of
Lines to Performance of Line Crosses.
Line

Line
Index

Crossbred
Index

107
104
97
92

118
113
115
110

1
2
3
4

These date reveal a relationship
which is of prime importance to swine
producers because any line to be used
in crosses must be of high production
potential as a line, otherwise it is
not economically feasible to maintain.
These data indicate that genes that
produce high performance in purebreds also result in high production in
crosses made from these purebred
breeds.
The second major factor controlling
the amount of increase in production
from crossing is the genetic difference
between the lines crossed. The data in
Table 3 show this point.
Table 3. Effect of Genetic Relationship
of Line on Heterosis from Crossing (2).
Relationship
Line in Same Breed
Related Breeds
Unrelated Breeds

Percent Improvement
5.40
9.17
13.50

The factor of genetic relationship is
important not only in choosing which
breeds to cross, but also in determining
how many breeds to use in a crossbreeding rotation. Both theoretical
reasoning and actual experimentation
show that a minimum of three breeds
should be used and that very little
additional advantage is achieved with
more than three breeds. Three breeds
used in a systematic rotation keep both
the sow and the litter in an almost
fully crossbred condition with only a
slight amount of breed relationship
between the dams and sire. The choice
of whether to use three or more than
three breeds should be made on the
basis of the quality of stock available
and upon the uniformity resulting
from such usage.
Table 4. Cumulative Percentage of
Heredity of Herd Due to Sires.
Generation
Percentage

1
50

2
75

3
87.5

4
93.75

It can be seen that as early as the
second generation the predominance of
heredity in the herd has been transmitted by the total number of boars
used. These figures point out clearly
the need for use of only the most outstanding boars in crossbreeding programs where the crossbred females are
to be selected from within the herd. It
is still true that any one sire is only
half the herd, but in total the sires
become essentially all of the herd in
a commercial crossbreeding program.
Two programs are underway at Oregon State College to provide sires of
outstanding merit for use in commercial swine production. One of
these, the swine testing program with
facilities at the Umatilla Branch Experiment Station at Hermiston, is con-

ducted jointly between the Agricultural
Experiment Station, the Extension
Service, and purebred swine producers.
This testing program enables producers to enter pigs to be tested for
growth rate, feed efficiency, and carcass quality after having met P.R.
Certification Requirements. Through
this program, purebreed producers can
acquire information on the performance ability of a limited number of
individuals within their herd and can
gather data which can be used as
progeny test information for certain
individuals in their herds. This program falls short of the ultimately desirable program in that any breeder
is limited to testing only a very small
fraction of the total number of purebred animals which he produces. An
ideal program would result in the testing of all purebred pigs that meet the
basic requirements of sufficient litter
size. Through this program a number
of outstanding sires should become
available to both purebred and commercial producers. Table 5 provides
information on the performance of
swine tested in the Fall 1959 period.
Of 32 boars tested, 22 gained 1.6
pounds or more per day. Six of the 16
pens required less than 360 pounds
of feed for a hundred pounds of gain.
Only one boar had more than 1.4 inch
of back fat with live probe measurement. In the Spring 1960 test period,

Table 5. Summary of Performance, Fall
1959 Test, at Hermiston Swine
Testing Station.
Average Daily Gain
Highest Daily Gain
Average Feed/cwt. gain
Lowest Feed/cwt. gain
Average Loin Eye Area
Largest Loin Eye Area

1.53 lbs.
1.99 lbs.
363.00 lbs.
321.00 lbs.
3.89 Sq. in.
5.72 Sq. in.
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26 pens are on test with a number of
pens showing approximately 2 pounds
gain per pig per day, to date.
The second breeding program intended to develop outstanding sires for
use in purebred and commercial production is that being carried on at the
Central Station at Oregon State College. In this program are three basic
herds; namely, Berkshires, Yorkshires,
and a herd arising from a cross of
Berkshires and Yorkshires. The primary purposes of this program are :
(1) to develop methods which will permit closed herd breeding to develop
maximum performance ability and performance transmission without serious
decline of performance due to inbreeding, and (2) to determine the
effect of genetic makeup of the herd
on the speed with which performance
can be improved through closed herd
breeding. This program is currently
only in its foundation stages. The program rests basically on performance
testing of entire litters as a group, selection on the basis of production, and
the use of a relatively high ratio of
males to females within the herd to
permit a slow advancement of inbreeding. Most sires will be used for a
single farrowing season and will be
made available for sale thereafter.
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This latter program is based on the
conviction that improvement in transmission of performance ability can be
made without serious decline in performance if adequate testing programs
are carried out with closed herd breeding in which inbreeding is allowed to
proceed only at a slaw rate. Concurrently with this improvement in the
breeding ability, elimination of the
disease hazards due to frequent introduction of breeding stock will be
achieved. If successful, this breeding
program should provide a system
usable by purebred breeders of our
State in production of adequate numbers of the high-performing boars
that commercial producers require for
maximum success in their crossbreeding programs.
References
1. Winters, L. M., 0. M. Kiser, P. S.
Jordan and W. H. Peters. A
six years' study of crossbreeding
swine. Minnesota Agr. Exp. Sta.
Bull. 320. 1935.
2. England, David C. and L. M. Winters. The effects of genetic diversity and performance of inbred
lines per se on hybrid vigor in
swine. Jour. of Animal Sci., Vol.
12, pp. 836-847. 1953.

Who's Who
CHAMBER S, Douglas—President
Cascade Meat Company, Salem,
Oregon
ENGLAND, Dr. David C.—Associate
Professor, Dairy and Animal Husbandry, Oregon State College,
Corvallis
HAASE, W. C.—Swine Specialist,
Swift & Company, Chicago, Illinois
HAMMOND, Sir John—Professor
Emeritus, Animal Husbandry, Cambridge University, Cambridge, England ; Livestock Consultant, Ministry of Agriculture, British Empire

KENNICK, Dr. W. H.—Assistant
Professor, Dairy and Animal Husbandry, Oregon State College,
Corvallis
LARSEN, L. M.—Research Fellow,
Dairy and Animal Husbandry,
Oregon State College, Corvallis
NANCE, J. B.—President, National
Swine Growers Council, Alamo,
Tennessee
OLDFIELD, Dr. J. E.—Professor,
Dairy and Animal Husbandry,
Oregon State College, Corvallis

