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FOREWORD
Successful swine production, in common with other forms of

livestock enterprise, is dependent on attention to three car-

dinal principles: Breeding, Feeding, and Management.
In recent years great strides have been made in both
theory and practice along these three general lines.
This bulletin has been prepared through the cooperation of specialists in the various phases of

swine production, in an effort to correlate
some of the most up-to-date information in
each of their fields. 'While detail is neces-

sarily limited by space, it is hoped that
this publication will serve as a useful

reference for both beginner and
established swine grower.

Dean and Director.

Table of Contents
Page

Introduction

3

Economic Aspects of the Swine Industry

4

Selection of Stock

7

Breeds of hogs in Oregon

7

New breeds of swine

9

Factors to consider in choice of a breed

10

Market hog type

11

Selection of a gilt or brood sow

12

Selection of a herd boar

17

Record keeping

18

Production testing

22

Management of the Swine Enterprise

23

Setting up the swine operation

23

Time of breeding

24

The herd boar

26

The sow herd

28

Farrowing time

29

The brood sow and litter

31

Castration

35

Weaning

36

Management of feeder hogs

36

Housing and Equipment

37

Feeding and Nutrition

42

Total feed requirements

44

Protein requirements

45

Carbohydrate requirements

47

Fat requirements

47

Table of Confenfs (Con±nued)
Page

Mineral requirements

48

Vitamin requirements

50

A practical ration for growing pigs

51

The antibiotics

52

Some common Oregon feedstuffs

53

Cereal grains

-

53

Alfalfa

54

High-protein supplements

54

Dairy byproducts

55

Pasture

55

Garbage

56

Water

57

Preparation of feed

57

Diseases of Swine

58

Hog cholera

59

Swine erysipelas

60

Enteritis complex

62

Brucellosis in swine

63

Parasites of Swine

65

Round worms in swine

65

Lungworms

67

External parasites

68

Bibliography

71

2

SWINE PRODUCTION -at OREGON
Prepared cooperatively by the Departments of
Animal Husbandry, Agricultural Economics,
Entomology, and Veterinary Medicine'
Oregon Agricultural Experiment Station

mt rod ucfion
IS WELL SUITED climatically for the raising of swine and,

OREGON
such being the case, the value of swine in contributing to the overall efficiency of agriculture should not be overlooked. Several attributes
of the pig make it especially acceptable as a part of a farm enterprise.

Swine are prolific and they have a relatively short gestation
period when compared to other domestic animals. These facts mean
that the swine producer can expect a fairly rapid turnover of stock,
and a consequent quick return on his investment. Because of this
quick turnover, numbers of swine may be adjusted fairly rapidly to
changing conditions of feed supply and market demand.
Swine rank close to poultry in efficiency of feed useand considerably above the other species of farm animals. Swine are limited
in their use of roughage in comparison with sheep or cattle; however,
they are able to make use of many byproducts which are not suitable
for feeding to other animals. In the past the hog has been looked
upon as the farm "mortgage lifter," a scavenger which can make use

of waste materials. Present competitive conditions prohibit the
raising of swine exclusively on such products, but they can be used,
properly supplemented, as a large part of the ration.
Labor expenses in swine raising certainly are no greater than
those for other species of farm animals; in fact, it is generally considered that less than 10 per cent of the total cost of swine production goes for labor. Swine raising may provide a useful means of
equalizing the labor load on a farm by forming an outlet for labor
during slack periods in other branches of the enterprise. In such
a way, swine raising could fit in practically as a part-time operation
along with grain growing, seed production, or other animal enterprises.
A great deal has been said from time to time of the bright future

of the hog market in Oregon, because of the steady population
growth in the state. While the market exists, however, it exists
'Authors contributing to this bulletin were J. E. Oldfield, assistant animal husbandman;
J. B. Johnson, associate animal husbandrnan; T. K. Johnson, o.s.c. swine herdsman; J. F.
Sullivan, assistant veterinarian; R. W. Lauderdale, research assistant, entomology; and c. V.
Vroonian, assistant agricultural economist. The authors gratefully acknowledge assistanc.e

from many other staff members, Oregon farmers, and various private and governmental agencies
in providing advice, data, and illustrations for this publication.
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only in the face of strong competition from other hog-producing
areas. In the pages which follow, some of the aspects of swine
production in Oregon are discussed with a view towards its adoption
as a useful and profitable part of the agriculture of the state.

Economic Aspects of the Swine Industry
Swine fit into Oregon's livestock enterprise in two different
They may be kept to utilize byproduct feeds such as skim

ways.

milk and crop residues which otherwise would be of little or no
value to the farmer. In these circumstances the hog enterprise
operates to a large extent independently of the feed production program of the farm. The expansion or contraction of the hog enterprise in this case depends largely upon the availability of these by-

On the other hand, swine may be used as a marketing
agent for farm crops, and, in this case, the enterprise has a direct
effect on the cropping program of the farm. As a marketing agent
for grain crops, the important factor is the price of grain in relation
to the price of hogs. Expansion or contraction of the enterprise
depends on the feed :hog price relation. The value of swine in the
products.

farm business is not always reflected completely in the returns from
that enterprise alone. Other enterprises often yield more income
when combined with the hog enterprise.
The growing and fattening hog becomes less efficient as a converter of feed as age and weight increase. This characteristic means
that a point will be reached beyond which it is no longer profitable
to feed the animal. Another important consideration in profitable

hog production is the market price for hogs of different weights.
Generally, top price is paid for hogs weighing from 200 to 220
pounds. Lighter and heavier hogs are discounted.

An illustration of the interaction of feed costs and prices is
presented in Table 1. A feed-hog price ratio of 7:1 lias been used
in this example. This corresponds to the barley :hog price ratio in

Oregon for the period 1924-48. A price of 3 cents per pound for
feed has been assumed. Arbitrary price discounts for hogs above
and below the most desirable weight of 200 to 220 pounds have been
For example, 220- to 240-pound hogs have been discounted
25 cents per hundred pounds from the top price. By applying the

applied.

feed price to the basic feed requirement data, and by applying the
market price data to the weight of market hogs produced with that
feed, it is possible to determine the margin of return over feed cost
for any given weight. This, in turn, represents the total amount of
money left to pay for labor, capital, and all costs of production other
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than feed. These returns are at a maximum, 2l.46 in this example,
at a weight of 235 pounds.

The last column (Table 1) indicates the amount that this return
increases or decreases for each 10 pounds gain in weight. For example,
in feeding a hog from 155 pounds to 165 pounds, an added return of

73 cents is received for the labor, capital, and so forth. This is the
added return for putting on the extra 10 pounds of gain. It means that
a farmer feeding out 20 hogs would receive in total $14.60 for the
extra work and risk involved in feeding those hogs for about another
week and increasing their average weight from 155 to 165 pounds.
This return varies, depending on the feed requirement and the
price differentials for different weights of hogs. In this example,
these returns become small and erratic above a weight of 215 pounds.
The decrease in added return occurring for keeping the hog for the
10 pounds of gain after 235 pounds is primarily a result of the discount in the market price of the heavier hog.
The price discounts are very significant in their effect on the
most profitable weight of market hog. An increase of these discounts
Table 1.

RETURN OVER FEED COST FOR A HOG AT VARIOUS
WEIGHTS 1

Weight

Hog price
per hun- Margin
over feed
Feed unitS
dred
consumed2

pounds3

cost4

115 pounds
165 pounds
175 pounds

529
574
619

$2075

$16.29
17.02
17.74

185 pounds
195 pounds

666

20.90

18.68
19.37

21.00

20.22
20.85

20.89
21.46

713

205 pounds
215 pounds

810

225 pounds
235 pounds

860
910

20.75

245 pounds
255 pounds
265 pounds

961
1,013
1,065

20.00

761

20.17
20:6 1

21.05

Basic data on feed consumption obtained from U. S. Department of Agriculture Technical

Bulletin 917.

A feed unit equals one pound of corn or the equivalent. Total consumption is based on
starting with a 15-pound weaner pig. Feed for the breeding herd is not included.
Arbitrary discounts from the price for 200- to 220-pound hogs have been used for illustra2

tiOn purposes.
Margin equals gross receipts minus total feed cost with feed priced at 3 cents per feed unit.
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tends to improve the position of the 200- to 220-pound hog. A decrease

of these discounts, particularly on heavier hogs, makes the returns
from the heavier weights more favorable.
The feed : hog ratio also has a significant effect on the most
profitable market weight. A wider (8 : 1) feed : hog ratio (feed
cheaper in relation to price of hogs) tends to favor the heavier hog,
while the narrower (6 : 1) ratio (feed higher in relation to price of
hogs) favors marketing at a higher weight. Basic feed consumption
figures can be used by the producer with local feed prices and market prices for hogs to estimate his margin over feed cost.
An important consideration facing the producer is the extent
and location of the market for his products. A local market exists in
Oregon. In 1950, Oregon produced less than one-half of the pork
and pork products consumed in the state.

Another factor is that consumers prefer a lean type of pork.
Most housewives today have little or no use for surplus fats in
cooking. The lard hog price ratio also points up the desirability of
producing a lean type hog. In relation to the price of hogs, the price
of lard has deteriorated markedly since the middle thirties. "Equality"

of hog and lard price is reached when the price of hogs is about
76 per cent of the price of lard.1 (This disregards processing costs.)
Per ceit

50 -

100
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50 -

0
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945
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951

Figure 1: Percentage hog price of lard price, Chicago, annually, 19201950; monthly 1951. It will be noticed that the hog price has been consistently above the lard price in recent years. Data from published
reports, Bureau of Agricultural Economics, U. S. Department of Agriculture.
Equatity" of hog and lard price occurs from the dressing loss. The 76 per cent figure
approximates the average yield of togs in recent years slaughtered under Federal inspection.
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For example, the average price of lard in December 1951 was $15.40
per hundred pounds in barrels at Chicago. The "equality" hog price

would be 76 per cent of this, or $11.70 per hundred pounds live
weight at Chicago. The actual price of hogs at the market was $18.17
per hundred, or 118 per cent of the price of lard. These percentages
for the period 1920 through 1951 are shown in Figure 1. When the

hog price is greater than 76 per cent of the lard price, then a loss
occurs on every pound of excess fat that must be stripped from the
carcass and rendered. This loss will be reflected in a lower price paid
the producer for the hog than would otherwise be the case.
These basic economic considerations of costs and markets should
be kept in mind by the producer in planning the hog enterprise. The
hog grower must meet the competition from animals raised elsewhere
and shipped here. If, in Oregon, we can make use of local surpluses
in feed materials, or if we can produce a superior carcass from the
consumers' viewpoint, our competitive position will improve.

Selection of Stock
Breeds of hogs in Oregon
All persons concerned in swine production necessarily are inter-

ested in the background and the present-day status of the various
breeds of swine available. The following brief summary is an attempt

to describe some pertinent features of these charcteristics for the
breeds which are, or may be, encountered under Oregon conditions.
BERKSHIRE: The Berkshires originated in Berkshire County,
England, and were established as a breed by 1860. The first Berkshire-type hogs were imported to. this country about 1823. Color

pattern of the breed is like that of the Poland China, black body
with the six white points, but the Berkshire is characterized by a
dished face. Berkshires have been noted for their carcass qualities
and grazing ability. Recording is done by the American Berkshire
Association, 410 South 5th Street, Springfield, Illinois, Willard
Brittin, secretary.
CHESTER WHITE: The Chester White breed originated early

in the nineteenth century in Chester County, Pennsylvania, from
which it takes its name. Not much improvement was done, however,
until 1900. Outstanding characteristics of the breed have been prolificacy and good mothering ability of the sows. They have also been
among the top of the lard breeds on carcass. quality. There are at present three Chester White breed associations: the Chester White Swine
Record Association, Rochester, Indiana, Levi P. Moore, sec-retary;

8
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the Breeders' Chester White Record Association, 215 Royal Union

Building, Des Moins, Iowa, L. B. Drennen, secretary; and the
O.I.C. Swine Breeder's Association, Goshen, Indiana, Harry C. Miller, secretary.
Duroc: The Duroc had its origin in the eastern United States

and in the Corn Belt, prior to the Civil War. Strong points of the
breed have been prolificacy and the ability to grow rapidly and put
on flesh at an early age. Sows, for the most part, are active at farrowing time and are good mothers. Type conferences that were inaugurated in 1942 have resulted in much standardization and improvement in the breed. The Duroc is a large breed of swine, mature
boars often weighing 950 pOunds. The accepted color is cherry red.
Registry of the breed is vested in the United Duroc Record AssoCiation, Duroc Building, Peoria 3, Illinois, B. R. Evans, secretary.
HAMPSHIRE: It is fairly well established that the modern
breed of Hampshire swine originated in England. Early history of
this breed, however, is not so well known as is the history of some
of the other breeds. The first registry association of the breed was

established in Kentucky in 1893, and during this early period the
name given the breed was the "American Thin Rind." Hampshires are
noted for grazing ability, carcass quality, and the suckling ability of
the sows. Their most distinguishing characteristic is the striking color

pattern. To be eligible for registration, the color marking of all
Hampshire hogs must be black with a white belt entirely encircling
the body including both front legs and feet. The offices of the Hampshire Swine Registry are at 915 Commercial Bank Building, Peoria,
Illinois, and the present secretary is R. L. Pemberton.
HEREFORD: The Hereford breed of hogs was developed in
Missouri about 1920, and was established as a breed in 1934. The
most distinguishing characteristic of the breed is the red and white
color pattern. Herefords are considered to be prolific and good feeders. Registry is done by the National Hereford Hog Record AssoCiation, Chariton, Iowa, Albert L. Hyzer, secretary.
POLAND CHINK: The Poland China originated in Ohio about
1860. The color pattern is a black body with the so-called six white
points: the four feet, nose and tip of the tail. In recent years there
has been little discrimination against a hog that showed some white
on other areas of the body, but one that shows more than 15 or 20
per cent white is usually discriminated against. The "Hot Bloods" of
the turn of the century nearly spoiled the reputation of this breed for
a while, but that cannot be considered a discredit to the Poland China
we know today. Hogs of this breed are considered to be excellent
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feeders, and are known for having substantial bone and for being
sound in their feet and legs. The recording organization is the Poland
China Record Association, 501 East Locey, Galesburg, Illinois, C. G.
McCahan, secretary.
SPOTTED POLAND CHINA: Spotted Poland Chinas were de
veloped as a breed in Indiana in the early 1900's. The breed uses
almost the exact standards of type, and has much the same characteristics as the Poland China with the exception of color. The perfect
color of the Spotted Poland China is for the coat to be 50 per cent
white and 50 per cent black, with large, even spots. Registration rules
require that the body must be at least 20 per cent white, but not more
than 80 per cent white, and must be at least 20 per cent black, but
not more than 80 per cent black. The official organization for the
breed is the National Spotted Poland China Record, 3143 Kenwood
Avenue, Indianapolis, Indiana, Fred L. Obenchain, secretary.
YORKSHIRE: The Yorkshire originated in the county of that

name in England. The breed was introduced into this country in
1893.

The Yorkshire has been the traditional bacon-type breed in the

British trade, but breeders in this country have striven toward
thicker-bodied animals to conform with the present-day intermediate
type. The breed is identified by its white color and slightly dished
face with erect ears. Yorkshires have been known for prolificacy and
their grazing ability. Typical Yorkshire carcasses have a high percentage of lean in all primal cuts. The American registry association

for the breed is the American Yorkshire Club, Lafayette, Indiana,
E. Robert Shannon, secretary. The Herd Book of the association
allows registration of animals imported from Canada or England,
provided they were registered in the national association for either
country.

New breeds of swine
MINNESOTA No. 1: The Minnesota No. 1 was developed at
the Minnesota Agricultural Experiment Station by mating Landrace
boars to Tamworth sows. The offspring were mated and "back
crossed" with definite goals in mind, these being fertility, rate of gain
from weaning to 200 pounds, and economy of gain. The breed is red
in color and possesses, to a large degree, the desirable characteristics
of the Tamworth and the Landrace.
MINNESOTA No. 2: The Minnesota No. 2 was also developed
at the Minnesota Station by mating a Canadian-bred Yorkshire boar to
Poland China sows. The resulting offspring were intermatecl for two
generations to form the foundation stock of the breed. Predominant
color of the breed is spotted black and white.

10
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HAMPRACE: The Hamprace was developed as a breed at the

U.S. Department of Agriculture Experiment Station at Miles City,
Montana. Landrace boars were mated to black Hampshire sows, and
the resulting offspring were intermated and backcrossed in a manner

similar to that used in the development of the Minnesotas The
resulting breed is black in color, combining suckling and grazing
ability, prolificacy and carcass quality.
The Inbred Livestock Registry Association has been formed for
registry of these new breeds. Dr. L. M. Winters, Animal Husbandry

Department, University of Minnesota, St. Paul, Minnesota, is secretary.

No. promotional activity has been carried on in behalf of these
three breeds, but hogs of the Minnesota No. 1 and Hamprace breeds,
as well as the Landrace, are found only to a limited extent in Oregon.
Their use has been confined, for the most part, to crossing with other
breeds in commercial herds.

Factors to consider in choice of a breed
There is no best breed of hogs for all conditions. If there were,
the various different breeds which are popular today would not all
have survived. A particular breed may, because of certain characteristics, prove to be more adaptable to a particular set of circumstances.

For example, in sections where sun scalding is prevalent, colored
hogs would be preferred to those with white skins.
Breed comparisons have been made at various experiment stations throughout the country and it has been found that, within a
breed, a great variation exists, both as to the feed requirements and
the rates of gain. In cases where one breed has excelled, this is no
doubt due to the superiority of the particular strain tested, rather
than an actual breed difference. Efficiency in feed utilization and
resistance to disease is apparently in no way related to the breed.
The matter of type within a breed and the record of performance of
a strain within that type are, therefore, of far greater importance than
the matter of breed alone. With these facts in mind, the following
points should be considered in selecting a breed of hogs to raise:
AVAILABILITY OF BREEDING STOCK: If the breed chosen is

numerous in the locality, a wider selection of foundation stock will
be possible through several herds. Likewise, after a herd has been
established, the problem of acquiring new blood will not be so great.
It is also true that if a grower selects a breed quite popular in his
locality there will be a larger home market for breeding stock.
TYPE OF PROGRAM IN WHICH HOGS ARE TO BE PRODUCED:

Some breeds are better suited to grazing or utilization of forage
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Crops than others, SO the kind and abundance of feed is a factor in
breed selection.
LOCAL MARKET DEMANDS
PERSONAL FAVORITISM
COST

Market hog type
Type can be defined as a combination of characteristics which
make an animal highly useful for some specific purpose. The word
"type" is also used to denote differences in form or general conforma-

tion within a breed. For example, a Berkshire may be of the lard
type in this country and of the bacon type in England. The type of
hog which is in the greatest demand in this country today is the

Figure 2. Medium-type Market Barrows. The medium type of hogs
exists throughout various breeds and is characterized by a reasonably
lean, yet well-balanced carcass.

intermediate type of the so-called lard type. To clear up some confusion, the terms "middle-of-the-road" type, "medium" type, "meat"
type, and "intermediate" type refer to hogs of the same general form
and, therefore, mean the same thing.
Establishing the present-day intermediate-type hog has been a
gradual process. It has evolved through consumer demand, buyer
and packer preference, and the selection by the breeders of a hog that
can meet these demands and still be produced profitably.
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The ideal market hog should be properly finished at a weight of
200 to 225 pounds. This is the live weight range at which the intermediate-type hog should produce the most acceptable carcass, so it
could be used by the producer as a base to determine the merits of his
product. Under proper feeding practices, an animal that lacks finish
at this weight can be considered to be of the slow-maturing kind, On
the other hand, if the animal is too lardy at this weight, it can be considered to be of too "chuffy" a type, or a wasteful producer.
The ideal market barrow should carry his width and depth of
body uniformly from end to end. He should be full in the heart girth
and full in the loin, so that the body parts blend together symmetrically.
From the side view, he should have ample length of body and a mod-

erate arch of back, with the top of the arch being near the center.
The ham sh'ould be wide, well-rounded, and carry down well toward

the hock. He should be of short neck, trim in the jowl, and have a
straight and trim underline. He should be smooth throughout, as
indicated by the absence of wrinkles. Above all he should be firmfleshed, which is indicated by a general tightness of his fleshing as
the animal walks.

Anderson, in his text "Introductory Animal Husbandry," (Revised Edition, Macmillan, New York, 1951) gives estimated measurements for an ideal hog of the intermediate type: "Two hundred

and twenty-five pound pigs of the intermediate type, with ample
finish will be: 40 to 42 inches long from the base of the tail to a
point between the ears along the side, 14 to 15 inches deep back of
the shoulders, and 11 to 12 inches wide back of the shoulders."

Selection of a gilt or brood sow
The criterion for proper selection of foundation or replacement
breeding stock is based on four major points, namely: type or appearance, performance, pedigree, and prepotency.
TYPE OR APPEARANCE: Some discussion has been given of
proper market type, however in judging breeding animals on body
conformation closer consideration must be given various points, since
these animals are being selected for a lifetime of usefulness. Judging
is not an exact science, but rather it may be considered the Comparison of an animal's merits with a mental picture of the ideal. With this
thought in mind, consideration should be given to some of the points

of major importance. Even in selection of animals for breeding,
rather than slaughter purposes, the indication of a desirable proportion and yield of the primal cuts is of the utmost importance. After
all, the carcass yield is the final judgment of a hog's ability, and the
appearance of balance and quality in the body of a breeding sow

13
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gives some promise that she may transmit such attributes to her offspring. The position and name of some of the more important parts
of a hog's body are given in Figure 3, and details of selection based
on such points are given below.
An animal's head is probably its best visible index of performance. For any breed, the head should be moderately wide and have
moderate length. A very long, plain head indicates that the sow will
probably be excessively long-bodied, lacking in width and depth. A

sow or gilt with a short, thick head is likely to be too chuffy, and
this extreme is also indicative of poor mothering ability. The ears
should be moderately small, set well apart, and should not be coarse.

Wrinkles in the forehead are associated with coarseness. In a gilt,
it is important that the eyes be large, open, and set well apart, for
they tend to close with age. A blind sow or one with its vision obstructed usually makes a poor mother. The neck should be short and
the jowl should be trim. An excessively flabby jowl usually indicates
wastiness throughout the body.
The shoulders should be as nearly as possible the same thickness and depth as the other parts of the body. They should be equal,

also, in height to the rump. Heavy, thick-shouldered hogs usually
have thicker back-fat at the shoulder than throughout the remainder
LOIN

HAM

S HO LI LD ER

I

SIDE

JOWL
Primal
parts of a market hog. The position and relative proFigure 3.
portions of the various primal cuts may be noted from this photograph
of a prize-winning market barrow.

14

AGRICULTURAL EXPERIMENT STATION BULLETIN 523

of the back. A thick-shouldered gilt will usually be too thick and
heavy as a sow. Wrinkles on any part of the shoulders, or in the
area behind the shoulders, should be discriminated against.

The heartgirth is the circumference around a pig's body
behind the shoulders, and in the selection of a gilt it should be given
particular attention. A gilt should be as deep in the heartgirth as in
the rest of the body and well-filled in this area entirely around the

body. There should be ample width across the floor of the chest.
Such characteristics add up to what is called "constitution" which is
often referred to by another term, "ruggedness." The development of
a sow's constitution more often than not determines her longevity.
The side should be long, deep, and smooth. It should carry
down well in the flank and be trim along the underline. A lengthy
side is associated with a lengthy loin, and a definite correlation has
been shown between length of loin and percentage of carcass yield
of this cut. A sow should be approximately as wide across the underline as she is across the back.
The back should be moderately arched, with the top of the
arch being as nearly as possible in the center of the distance between
the base of the ears and the base of the tail. A strong topline does
not mean that the sow should have an extreme arch. In fact, a minimum arch is desirable so long as there is no indication of a sagging
topline. The topline should appear from the side view to be a segment of the perimeter of a large, true circle.
The rump should be as long and level as possible and still fit

into the symmetry of the topline. A steep rump indicates lack of
balance and a smaller ham. The ham should be wide and carry down
well toward the hock, with a large cushion or back side, as viewed
from the side. It should be large in relation to the rest of the body,
and firm. From the rear, the hams should appear thick well down
toward the hocks, as well as full between the legs.
Good udders are inherited. So are poor udders. It is important, therefore, that the replacement or foundation gilt be scrutinized
carefully for udder capacity. At least 10 or 12 evenly spaced teats
are desirable. The exact number seems to be a matter of personal
preference. Some breeders have a goal of 14 teats, while there are
even a few claims of strains possessing 18 teats. What is more important is that there be ample room between the teats so that the
milk-secreting tissue can develop fully, and that the teats be evenly
spaced. When the amount of space for the number of teats present
is restricted, some of them will almost certainly remain rudimentary
nipples, thereby actually reducing the efficiency of the udder for milk
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secretion. Very few litters of more than 12 pigs are actually raised by

one sow to weaning, and rare indeed is the pig that will nurse two
teats throughout a suckling period.

The most serious single defect of the udder is that of blind
nipples. It is a highly heritable characteristic and the alert breeder
will be on guard against this defect. Blind teats may be transmitted
through either the sow or boar, and no pigs should be saved for
breeding stock from a litter where this condition appears. If this
characteristic occurs in two of a sow's successive litters by matings
with different boars, it can be concluded that she carries the factor
for the trait and culling should result. When blind teats are present
in more than one litter by the same sire, the boar can be suspected.

The problem of determining the suckling ability of a bred
gilt nearly due to farrow is comparatively simple. At this stage, the
individual teat sections should be fairly distinct portions of the udder,
and the nipples should be well distended. The entire udder should
be supple and pliable. Guts or sows should be avoided which, at this
stage, are flat and tight along the udder region and lacking in individ-

ual teat development. Sows of this nature almost certainly will be
poor milkers and are most likely to do a poor job of mothering their
pigs. Some even dry up entirely.

Suckling ability in the young open gilt is more difficult to
determine with any degree of accuracy. One can merely examine
these animals for nipple arrangement and spacing, but final determination should be based on the production record of the animal's
dam and sire as well. If the animal in question is from a fair-sized
litter weaned, which had a good average weaning weight, it is likely
to possess the attributes of good suckling ability.

Feet and legs on breeding sows must be straight and well-set
under the body. The bone should be sufficient to carry the weight and
the pasterns should be short. Size of bone is indicated by the circumference around the shank. The importance of good feet and legs on a
grazing animal can be seen readily. A sow that is sound in her feet
and legs is less apt to have difficulty getting around in th farrowing
pen. A sow with weak pasterns an.d generally unsound legs is more
apt to become a lame sow, especially when kept on concrete. A lame
sow will become a careless sow, and careless sows often crush their
young.
Quality and breed character in breeding sows is not some part

of them that one can lay his hand on, but it must be present to
indicate well-being and superior performance. Quality is indicated by
a Fine hair coat possessing a "bloom," freedom from wrinkles about
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the body. Symmetry, a blending of the body parts, and firm fleshing
all add tip to quality. Quality and smoothness are a part of each other.
Breed character may be regarded as those characteristics of a

breed which distinguish one particular breed from others of the
same species. Breed character in hogs is shown in the shape of the
head and ears, and by the color pattern. It must conform with the
standards for the breed to qualify the animal for registry. Swirls
on any part of the body disqualify hogs for registry in any of the
breed associations. Swirls are points in the hair coat from which the
hairs revolve outward in a circular shape.
f The size of a pig for its age is a good indication of its health,
thriftiness and all-around "doing" ability. In a general sense, a gooddoing, growthy pig will weigh about a pound for each day of its age
from about 3 months to 1 year. Well-grown gilts and boars will weigh
approximately 350 pounds at 12 months of age.
PERFORMANCE: Performance in swine denotes their ability to
produce. Performance in a sow can be judged by what she has done
in terms of litter production in the past. Performance in a gilt can be
judged by her rate of gain, as shown by weight for age, and the performance of a litter by their combined weight at a given age, such as
56 days or 180 days. The production record of the first litter of the
sow may indicate whether or not she is to be kept for a second litter.
Gilts should be selected from large litters which have a high-performance record, both as to number of pigs weaned and the total weaning
weight. A superior performance for a sow is to raise eight or more
pigs to a litter weight of 325 pounds or more at 56 days. Production

of seven or more pigs weighing around 300 pounds at. weaning is
a superior performance for a gilt with her first litter.
PEDIGREES: A pedigree is a record of an animal's ancestors.
The chief value of a pedigree in selecting a gilt or sow is that it will

show whether any sows or boars appearing on the pedigree have
qualified for the Production Registry or Register of Merit of that
breed, as described later. The pedigree will also show the relationship

of the animal in question to any outstanding animal of the breed,
within three generations. Too often, however, this allows the element
of propaganda to overcome good judgment in the consideration of an
individual lacking in merit. Like begets like to a marked degree in
swine, and one should never select or retain substandard individuals

merely on the basis of their ancestor's heritage. There are "black
sheep" on every family tree.
PREPOTENCY: Prepotency is the ability of an individual to
transmit its characteristics to a marked degree to its offspring.
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Prepotency can be determined by inspecting the uniformity of the
litter which the individual in question represents. If possible, the
sire and dam of the animal should be inspected to note the degree to
which they have transmitted their characteristics to their offspring.
Uniformity in a herd is a good sign of prepotency.
Various other factors should come in for consideration in the
selection of a sow or gilt for a breeding herd. Date of farrow may
be an important factor in fitting new animals into the desired plan
of herd management. In choosing a bred gilt or sow naturally the
identity of the service boar used should be considered, since he will
represent the top half of the pedigree of the pigs farrowed. Moreover, knowledge of the breeding date is necessary in making herd
management plans and anticipating show classifications.
The beginner in the hog business will minimize his risks if he
buys his stock from those who have an established reputation both
for performance and quality in their animals and for fair dealing
practices themselves. Before buying animals from a distance, the
cost of making the trip and getting the animals home should be
determined, as shipping charges commonly are the responsibility
of the purchaser. Transportation may involve considerable expense, as well as a certain amount of risk, and for this reason it
is first advisable to consider breeding stock available close to the
home locality.

As far as prices are concerned, it is natural for anyone to want
to get a bargain, but unfortunately, cheap animals do not necessarily
make economical breeding stock. The far-sighted breeder will think

in terms of what an animal can contribute in the future, and will
scale the price he feels able to pay accordingly. It is inadvisable to
start a swine enterprise with poor animals, and it is foolish to make
additions of such animals to a herd. All additions should represent
forward steps in herd improvement.

Selection of a herd boar
The criterion for selecting the herd boar is much the same
as that for selecting the brood sow or gilt, but one should strive for
even greater perfection in choosing the boar. It is often said that the
boar is half the herd. When one considers that the boar represents
the top half of each pig's pedigree and that he is to be the sire of all
the replacement sows, the tremendous influence of the boar on the
future performance of a herd can readily be seen. Irreparable damage has been done to many swine herds through use of an inferior
boar.

Performance should be given the utmost consideration when
selecting a herd boar. The boar should be selected from a large
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litter having a good performance record as to number of pigs weaned

and total weaning weight, and should be a good representative of
that litter.
Some additional points to consider in selecting the herd boar are:
MASCULINITY: Masculinity is indicated by a thicker head
and more substance and ruggedness throughout the body than is

displayed in the sow. The boar should be thicker bodied, especially
through the shoulders, although extremely heavy or coarse shoulders

are objectionable. A good boar should show a strong constitution
and good sized bone.
SEXUAL DEVELOPMENT: Since the primary function of the
boar is to reproduce, he should show ample testicular development.

Boars with small testicles tend to be unreliable breeders. Boars
having a large preputial pouch should be avoided, as this is a good
place to harbor infection that will cause breeding trouble.
NUMEER OF TEATS AND TEAT SPACING: The number of teats

is a heritable trait and the boar plays an equal part with the sow
in transmitting suckling ability to the gilt.
DISPOSITION: A good disposition will be of benefit since a
boar must be handled and driven considerably. A good or bad disposition is a trait that is also inherited.
PROVING A HERD BOAR: No boar is a good boar until he has
proven his worth as a sire. Until then, he is merely a good boar prospect. By proving a boar is meant test-mating him to a few sows in

the herd before the old herd sire is discarded. In that way, his
eventual worth to the herd can be determined before he is completely
relied upon. When a sow fails to perform as expected, she can
be discarded before any appreciable damage has been done. When
a breeder relies completely upon a new boar, that later proves himself
unworthy, he will stand to assume a loss. Selecting a new boar is a
gamble at best.
Just as the new boar should be proven, so should the old boar be
retained as long as he proves himself worthy: Many a breeder has

found out too late that a boar he discarded had made a marked
improvement on his herd.

Record keeping
Just as hogs are considered machinery to convert feed into meat,

so may records be considered tools to set up the machines. Every
constructive swine grower, whether of purebred or commercial animals, keeps records of some sort on his business. Without records,
success in any enterprise is dependent upon chance.
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BREEDING RECORDS: Breeding records are used to record the
service date, as each sow in the herd is bred, and the date she will
be due to farrow. The name of the sow, the service boar, and the
date the sow was bred should always be listed. Such a practice

enables the owner or herdsman to plan ahead in order to have
facilities ready at farrowing. A gestation table for swine, showing
the date of expected farrow in relation to breeding date is given in
Table 2.
FARROWING RECORDS: Farrowing records provide a place
to enter the date the litter was farrowed, the name of the sire, the
name of the dam, the number of pigs born alive, the number of
stillborn pigs, and the number of pigs of each sex. Farrowing
records in use at Oregon State College, as illustrated in Figure 4,
provide a place to enter the birth weight of each pig farrowed, and
an additional column to enter their weaning weight at 56 days.
Identification is made possible by use of an ear-notching system
whereby each pig is given an individual number when the birth
weight is taken. This information is then entered on a master file

kept for each sow in the herd.
It is true that some breeders have no way in which to identify
specifically each individual pig, but anyone can weigh the entire litter
at farrowing and compute the average birth weight. Many breeders

are in Production Registry and routinely weigh all their litters at
56 days. A combination of the average birth weight and the average
56-day weight affords an opportunity to determine whether a sow
is farrowing pigs of a size that get started off well, and it also gives
the breeder an opportunity to detect the sows that are most efficient in
suckling and mothering their pigs. Such information offers a basis

for culling the poorer producing sows and selecting replacement
gilts from the high producing ones.
FEED AND WEIGHT REcoIus: By the use of feed and weight
records it is possible to determine the rate and efficiency of gain for
a litter or other group. The efficiency of gain is indicated by the

number of pounds of feed required by a pig to make a pound of
gain in weight. Rate of gain can easily be determined by weighing
any group of pigs on feed at a given time and then weighing them
periodically thereafter, for example every two weeks. Total gain
for that period would be the difference between the beginning weight

and the weight after two weeks. By multiplying the number of
pigs in the group by 14 the number of pig days will be obtained.
The total gain for the period, divided by the number of pig days,
will give the average daily gain per pig.

Table 2.

GESTATION TAOLE FOR SWINE.

If the breeding date is known, the approximate farrowing date can be read immediately below.
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DATE LITTER FARROWED_
NUMBER OF PIGS FARROWED

LIVE

BOARS_

SOWS

DEAD

SIRE OF LITTER
DAM OF LITTER

FIGS NUMBER

BIRTH WEIGHT 56 DAY WEIGHT
WITHIN 24 HRS. DAT

REMARKS

Figure 4. A simple type of farrowing record in use at Oregon State

Such a record enables the herdsman to compare his breeding
stock in terms of production, and forms a basis for culling both sows
College.

and boars.

To arrive at the efficiency of gain, an accurate record must be
kept of the total feed consumed by the group of pigs under consideration during the period. The total amount of feed consumed,
divided by the total gain of the group, will indicate the efficiency of
gain, or in other words the amount of feed required per pound of
gain. Such a method of calculating feed efficiency in swine was
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devised in Denmark and has been practiced there for over 70 years.
The usual method there is to test-feed four average-sized pigs out
of each litter from 56 days to 180 days of age.

Production testing
The National Association of Swine Records formulated a uniform plan in 1949 for production testing in all the swine breeds
based on the following requirements:
FARROWING REPORTS: Farrowing reports on litters entered
in Production Registry must be witnessed by one disinterested party
of unquestionable standing in the community to verify size of litter

and ear marking of the litter. This farrowing record should be
sent to the association office within five days of the farrowing date.
Fvry-x DAY WEIGHING REPORTS: All nominated litters
are to be weighed between 51 and 61 days of age and reported to
the breed record association office within three days of weighing.
All litter weights will then be calculated by the association using the

Iowa State College system, to a uniform 56-day basis (56 days
after farrowing date). "This weighing must be witnessed by one
official other than the owner of the litter, such as a County Extension

Agent, or his assistant, a 4-H Club agent, vocational agriculture
instructor or supervisor, college livestock extension specialist, cow

tester, director or representative of the respective breed record
association, or by some other disinterested party designated and
endorsed by, previotis to the weighing, one of the aforenamed
It is the duty of the official witness to check the accuracy
of the scales used for weighing."
' QUALIFYING LITTERS: A Production Registry qualifying litter
shall be as follows: (1) for sows: (over 15 months of age at farrowofficials.

ing time) to raise without the aid of a nurse sow eight or more
pigs to an official 56-day litter weight of at least 320 pounds; (2) for

guts: (15 months of age or younger at farrowing time) to raise,
without the aid of a nurse sow, eight or more pigs to a 56-day litter
weight of at least 275 pounds.
QUALIFYING Sows: Sows will be officially admitted in the
respective breed association Production Registry after having raised
two qualifying litters. Recognition for the first qualifying litter
of any sow can be indicated on pedigree certificates where her name
appears, however, by affixing a star to her registry number. Production Registry sows will be classified according to the number of
qualifying litters raised, such as two-star, three-star, etc.
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QUALIFYING BOARS: Boars will be officially admitted in the

respective breed association Production Registry when they have
sired 5 two-star daughters, not more than two of which are full sisters
in blood, or, when they have sired 15 one-star daughters, not more
than 10 of which are full sisters in blood, or, when they have sired
an equivalent combination of one- and two-star daughters. (In
compiling this equivalent combination each one-star daughter would
be counted as 1 and each two-star daughter as 3, the required total
for the combination being 15.)
Production testing has been devised by the various swine breed
associations as a means of giving recognition to superior performance.

Purchase of animals which have been production tested is to be

recommended, since by adopting such procedure the purchaser is
assured of tangible evidence of at least past performance behind
the animals of his choice.

Management of the Swine Enterprise
Setting up the swine operation
A problem that causes some concern, especially to the beginner

in swine raising, is that of the size of operation to attempt. One

Figure 5. "Mortgage lifters." Sows should be selected on a basis of
the size of their litters and their mothering ability, as well as their conformity to the desired type.
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always learns by experience, and in swine productionas in any
other industryit is usually wise to start in a moderate way and
increase production as the returns justify increase. The ultimate
size of a swine operation is largely determined by whether swine
are to be the major or a subsidiary farm enterprise. (In either
case they will no doubt be raised in conjunction with some other
type of agricultural endeavor.)
If swine are to be the major farm operation, usually increased
numbers of hogs will increase the over-all efficiency and will result

in a lower unit cost of pork production. The reason is that the
large operator can economize on feed and labor coststwo of the
greatest expenses of the swine industry. Feed economy can be
effected by buying in bulk, often at carload prices.

Labor economy

is brought about by the concentration of animals and the use of
labor-saving equipment in feed preparation and barn maintenance
that might be "out of reach" of the small operator.
Where swine are a subsidiary enterprise, their numbers should
be adjusted to fit in with the other farm operations. For example,
if hogs are kept as a means of marketing home-grown grains, their
numbers should be limited by the amount of grain that can be supplied. Swine raising is an exacting business, and one which many
farm operators prefer to handle directly themselves, with the result that a common question is, "How large a breeding herd can one
man look after properly?" The answer is largely dependent on
the quality of the management. If breeding is carefully regulated
so that sows farrow at intervals, and do not monopolize the time
of the operator when he might be rushed for other types of farm
work, a one-man unit could number from 20 to 30 brood sows. Some
considerations of general interest in the management of a swine
herd are discussed in the pages which follow.

Time of breeding
There is no hard and fast rule as to the proper time or age
for first breeding gilts. Well-grown-out, thrifty gilts should start
coming into heat at about 5 months of age. They should not be
bred before reaching either 250 pounds in body weight or 8 months
of age. Once a sow is in production she can profitably remain in
the herd for 2 up to 10 litters as long as she gives no trouble.
Under Oregon conditions the breeder may plan to raise either
one or two litters per sow each year. Spring litters should be farrowed during March and early April, particularly if suitable housing
and equipment are available. A few breeders try for February pigs.
Fall litters should normally come in August and early September.
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Depending on the price situation and prospects, however, a breeder

may arrange his farrowing to occur at various times during the
year. Such a practice has the advantage of spreading out the labor
load, and it may also result in getting pigs on the market in the
slack season when prices are at their best. Making maximum use
of the hog houses, equipment and breeding facilities pays greater
returns in instances where the hog enterprise is of major importance
on the farm than allowing the plant to remain idle part of the year.
Late spring litters, particularly those raised in eastern Oregon
or where equipment may not be suited to stormy weather farrowing,
are usually farroweci by gilts that raise only one litter and then
are fattened and sold. It is necessary to raise two litters per year
or a minimum of three litters in two years from mature saws to
keep down the maintenance cost per pig. In starting the two-litter
system, it is more advisable and desirable to start with fall guts
so the fall litter can come early and the time of arrival of the next
spring litter can be adjusted to suit housing conditions.
Some saws usually come in heat 3 to 5 days after weaning a
litter. With the two-litter-a-year system it is important to breed the
sow during this heat period or the next period, which occurs 18 to 21
days later. Ordinary duration of the heat period is 2 to 3 days
longer for mature saws than gilts. Experimental work seems to
indicate that larger litters result from mating later rather than early
in the heat period, in addition to which the sow is more sure of being
settled. Where the boar is allowed to run with the herd as is practiced by many small commercial hog raisers, little trouble is experi-

enced getting the saws settled. Such a system invites trouble at
farrowing time, however, since breeding dates are generally not
known and the saws farrow unattended in improper quarters. Swine
raisers who keep the boar separate from the saws will find that one
service is usually as effective as several. However, if plenty of "boar
power" is available so that the breeding efficiency of the boar being

used will not be impaired, a service on the second day of heat and
another on the third day of heat may be desired.
The practice of "flushing" thin saws by feeding a liberal ration
of excellent quality 2 weeks prior to the breeding season so these
animals will be in a rapidly gaining condition has some merit. A
sounder practice, however, is to maintain saws in a reasonable state
of nutrition at all times. Saws on a high plane of nutrition, smoothly
fleshed but not overly fat, will come into heat promptly, settle
promptly, and be more praductive at farrowing time with a minimum
of farrowing difficulty. If the herd has been well fed on a properly
balanced ration there is usually no advantage to flushing. Sows
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should not be too fat going into the breeding season, particularly
if the fatness has been obtained with a ration of cereal grains only.
They can be kept from getting too fat by using a balanced ration
containing bulky feeds like oats and ground alfalfa hay. The value
of pasture as a source of protein, minerals, and vitamins, cannot be
overemphasized. Adequate exercise is another "must" for keeping
the breeding herd in condition.

A heavy milk-producing sow is usually thin at weaning time
but should be fed lightly for several days while she is drying tip.
About a week following weaning her feed should be increased to
get her back into a desirable condition of fleshing for the coming
pregnancy. With the two-litter system, she should be rebred as
soon as possible.

Breeding for early pigs may be accomplished in three ways:
A sow may be bred 3 to 5 days after weaning a litter. This
is usually a reliable time.

The sow and pigs may be separated at night during the
nursing period. A large percentage of sows will respond to this
treatment after about 5 nights and mate successfully. The pigs are
unharmed.
A heat period is experienced by some sows 3 to 5 days after
farrowing, at which time they will mate and sometimes settle or conceive. Breeding at this time is neither desirable nor reliable.

The herd boar
To do the best job of settling sows promptly during the breeding

season, the boar must be kept active, in good health, in smooth
flesh, but not fat. Accordingly, in the summer he should have the
run of a small pasture and in the winter at least a lot for exercise.
Housing need not be elaborate nor very warm, but should be dry
and free from drafts. It should be cleaned regularly and kept
free from dust. A common practice of relegating the boar to a
small, dark, dirty pen in the back of the barn except during breeding
season cannot be too highly condemned. Lice and mange should be
controlled on the herd sire with one of several sprays available or
applications of crankcase or mineral oil. Such treatment is discussed
later under the heading of external parasites.
The boar's feet should be watched and trimmed occasionally to
prevent lameness and broken toe nails. Applications of a mixture of
pine-tar and neat's-foot oil will help keep the feet healthy and combat
lameness. Trimming may be accomplished while the boar is lying
down. If he is approached quietly and with patience, the task can
be finished over a period of days. It is advisable to remove the
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tusks of yearling or older boars before each breeding season for the
sake of safety. The animal may be restrained by slipping a rope
with a ioop in the end around the upper jaw and snubbing the hog to
a post. Bolt clippers, hoof trimmers, or a pair of large pincers are
used to cut off the tusks.
Exercise daily is essential tQ the health and condition of the
boar particularly with increasing age. Various methods of inducing
exercise are used:
Driving daily with a whip or cane.
Putting two boars together, except during the breeding season.
Moving the feeding area frequently.
Locating shelter at one end of lot and feed and water at the
opposite end. This is the most commonly used method.
Having feed and water at two separate locations. This is an
inconvenience to the operator.
The ration for ordinary maintenance is discussed later.

During
the breeding season the ration should be more liberal and should be
enriched with protein. It is often convenient to feed the boar the
same ration the sows are getting. Hand feeding of boars should be
practiced at all times. Young boars are less difficult to handle than
older ones and can be cared for in about the same way as guts.
The occasional young boar will "rant" or pace along the fence
during the breeding season or even at other times. He may go off
his feed, lose weight, and be difficult to control. Ranting can be
corrected, or at least partly controlled, by putting a barrow or gilt
he has settled in with the boar. A more drastic corrective measure is
to pen him entirely separately, at some distance from other hogs.
A layer of sawdust or shavings several inches thick in the boar lot
where mud tends to form will correct this nuisance.
In commercial production, it is often practical for the boar
to run with the sows duiing the breeding season if he has enough
maturity and not too many sows to breed. If the sow is watched
each day, breeding dates can be determined with reasonable accuracy
so that the sows may be properly cared for at farrowing time.
Where controlled breeding is practiced, one service to a sow is
enough and this should be given on the second day of heat if possible.

Young boars will start breeding at 6 to 7 months of age but are
not reliable breeders before they are 8 to 10 months old. A 10months-old boar can be mated to 15 to 20 sows during the season;
preferably not over one service per day. A well-developed young
boar may be used for two sows in one day but should not average
more than 5 or 6 services per. week. Older boars may mate three
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SOWS successfully in one day but should not average more than two

per day, one early in the morning and the other in the evening,
especially during hot weather.

Also the boar should not be worked

on a full stomach, but rather should be worked before being fed.
If he has not been used for some time it is a good practice to let
him serve a sow twice.

Many farmers in commercial hog production prefer to use a
young boar for one breeding season because he is easier to handle
and more active in mating; then castrate and market him. While
this saves feed, maintenance and boar-lot equipment cost, it may
lead to production of inferior market hogs if the boar is not selected
with care each year.

In summary, the following points are of value to consider in
handling boars:
A boar, if well grown out and developed, is sexually mature
at 6 to 7 months of age and should be a reliable breeder at 10 months
of age.
Controlled breeding is recommended. Breeding and farrow-

ing records are more accurate and the boar is spared unnecessary
services.

A young boar of about 10 months of age, can be allotted 15.
to 20 sows; an older boar twice as many for the breeding season.
Some boars, being shy or timid, will not breed when other
hogs or people are around or will breed only at night. Timid boars
should be put in an isolated pen with the female.
Slippery floors and rough, rocky pens should be particularly
avoided at mating time.
A boar should be kept in good average condition and should
have plenty of exercise, a well-balanced ration, and dry sleeping
quarters.
Injured feet and legs, poor feet or crooked legs, often prevent

a boar from breeding.
If breeding difficulties develop, the swine herd should be
tested for brucellosis.
The administration of hormones to overcome infertility in
boars should be under the supervision of a veterinarian and in only
a few cases will these hormones aid. The many products on the
market for shy breeding boars are in general of doubtful value.

The sow herd
The usual gestation period or time from breeding to farrowing
is 113 days, and may be calculated from the Gestation Table (Table
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2), On page 20. Gestation will vary from 110 to 116 days depending on the individual sow. Breeding must be planned and started
so that pigs will be produced at the time desired. Carefully kept
breeding records will enable the producer to know approximately
the farrowing dates so he can arrange accordingly.
Sows and gilts should gain steadily in weight from breeding
to farrowing time with the gilts coming to farrowing carrying more
flesh than sows. The daily feed allowance should be so regulated
that each female will gain about 100 pounds during the gestation
period. Gilts and sows in thin condition should be fed separately
from fat sows, and all sows should come to farrowing in smooth
condition.

Rations during the pregnancy period should be watched carefully to see that they contain proper amounts of protein, minerals,
and vitamins, as noted in the section on nutrition. The common
practice is to hand-feed brood sows. It is possible to self-feed where

half or more of the total ration is made up of bulky feeds like
ground alfalfa and oats. Maximum use should be made of pasture
even in the wintertime in western Oregon. It should be recognized,
however, that the use of winter pastures is dependent on the weather,

and may be seriously interfered with by prolonged rain or cold.
Daily exercise is a "must" for pregnant sows to stay in condition
and produce strong, vigorous litters. Exercise can be induced by
locating feed and water away from the hog houses, making maximum use of pasture, or by running. the animals on stubble or crop
aftermath as late in the fall as possible. Housing need not be

elaborate nor warm as long as it is dry and free from drafts.
Ordinary portable houses or sheds facing away from prevailing
storms are satisfactory as long as narrow doors, high door sills and

overcrowding are avoided. Use of the same shed with other classes
of livestock should not be allowed.

-Water for pregnant sows is too often neglected during cold
Continuous access to an automatic waterer, ditch, or small
stream is desirable regardless of season of the year. Warming the
water or including a small amount of skim milk in it during cold
weather will increase consumption. Such practices in turn may
prevent constipation and improve farrowing results.
weather.

Farrowing time
The difference between profit and loss for the swine enterprise
may be determined during the farrowing season. About 4 out of
every 10 pigs born never go to market, meeting an early death in
some form. Every dead pig farrowed represents about 2 bushels
of wasted feed.
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A little care and attention paid to several major points in management will do much to improve results at farrowing time. First
of all, adequate space must be provided for the sow to farrow and
care for her litter. About 50 square feet of floor space is considered
the minimum. Common dimensions of farrowing pens are 8 feet
by 8 feet. Guard rails should be provided to help prevent the sow
from crushing her pigs. Such rails should be 8 to 10 inches out from
the wall and about the same distance above the floor. The farrowing
pen should be scrupulously clean before the sow is put in it, and
a little care in this regard pays big dividends in lowering risks of
infection and parasite infestation later. A good method of cleaning

Figure 6. A pig brooder using an ordinary 100-watt bulb suspended
about 2 feet above the floor provides a warm place for the young pigs
and prevents them from being crushed by the sow.

the farrowing pen is to remove all dirt and manure and then scrub
the floor and walls with a boiling water solution of lye. One can
of lye to 30 gallons of water is satisfactory. When the pen is thus
cleaned and has had time to dry, it should be bedded with bright
straw or other clean litter. In addition to the farrowing pen, the
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sow herself should be thoroughly cleaned by washing her with warm
soapy water about three days before her farrowing date. In very

cold weather care must be taken that the sow does not chill.
The best farrowing house temperature is about 57° Fahrenheit.
Below 5Q0 F. the young pigs will become chilled, and a brooder
made with a heat lamp or an ordinary 100-watt bulb should be used.
It is good practice to provide the sow with a bulky, laxative feed like
bran mash as her first meal after farrowing. The bran may grad-

ually be reduced thereafter until she is back on her regular feed.
Ample water must always be provided. Some form of supervision

at farrowing time is desirable, although little actual assistance is
needed in many cases. It sometimes occurs that a young pig will
be born with the fetal membranes covering its nose, and quick action
in removing such obstructions will save many pigs. If a sow appears

particularly restless, the young pigs may be removed to a box or
basket (warmed with a bottle of hot water wrapped in a sack)
until she has finished farrowing.

Various innovations have been attempted in order to reduce
deaths caused by crushing by the sow. Sloping the floor of the
farrowing pen so that the little pigs will tend to fall away when born
has been suggested, but tests at the Oregon Agricultural Experiment
Station show no advantage to this practice. The use of farrowing
crates, in which the sow is confined, has often given good results
if the proper management practices are followed. It should be

emphasized, however, that a farrowing crate is not a cure-all for
farrowing troubles in itself. A neglected sow will lose as many of
her litter in a farrowing crate as under any other circumstances.
The young pigs themselves seldom need special care, as long
as they are dry and warm. It is a good plan to weigh pigs within
24 hours of birth and record all weights for future reference. At
the time of weighing, ear notching may also be carried out and the
naval cord removed about 2 inches from the body. The naval stub
should be dipped in iodine. Baby pigs are born with wolf or
needle teeth in the front corners of their mouths: four above and
four below. The sharp tips of such teeth should be chipped off,
using a pair of diagonal pincers, to prevent the young pigs from
injuring the sow's udder or each other in their early battles for a
place in the "feed line."

The brood sow and litter
After farrowing a sow will usually be feverish for several
hours, and she should have plenty of water but little or no feed for
the First 12 to 24 hours. She may get a double handful of feed the
second day; the amount and quality being increased daily until she
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Figure

7.

The "needle"

teeth in the young pigs'

mouths should be clipped

soon after birth to pre-

vent the pigs from damaging the sow's udder or
each other. Diagonal wire

cutters may be used for

the operation and should

be held as illustrated to

avoid splintering the
teeth.

Figure 8. Ear notching
for purposes of identifica-

tion may be carried out
within 24 hours of birth.

is on full feed in 7 to 10 days. A large amount of bran or other
laxative feed is desirable in the ration fed the first several days
after farrowing, conveniently given in the form of a slop. Scouring

in the pigs before the sow is on full feed may indicate that the
sow's ration is being increased too rapidly in amount or is too rich
in protein. The common tendency at this period, however, is to
have the ration of too low a quality so that any scours in the pigs
may be caused by chilling, damp pen or bedding, unsanitary pen,
drafts, or a combination of these factors.

Weight of the individual pig at birth definitely affects its
chances to live, grow rapidly and economically and reach a 200-pound
market weight in less than 6 months. Pigs weighing 2 pounds or
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less at birth chill more quickly than heavier pigs, and about 80 per
cent of them die before weaning age unless very special care is
taken with them. Heavier pigs at birth are usually heavier, thriftier
pigs at weaning and these in turn are the feeder pigs which most
readily and economically fatten to market weight, so it is doubly
important to care for the sow in every way possible to insure the
birth of large, vigorous pigs.
When a sow becomes sick or dies, has more pigs than teats
or gives no milk, the problem of raising these extra pigs arises. The
best plan is to graft the pigs onto another sow with pigs of the same
age or younger. They can be put in the pen while the sow's own
pigs are nursing or shut into the brooder with the other pigs for a
short while.

If pigs are to be hand-raised, whole, warm, sweet, cow's-milk
should be fed at 3-hour intervals five or six times a day. Regular
feeding in small amounts in clean utensils is particularly important
at the start. If the pigs did not get any of the colostrum or first milk
from the sow the chances of raising them are very poor. Pigs may
be either bottle fed or taught to drink from a shallow pan by pushing
their noses into the milk. They should soon be taking a quart of milk
a day. Young ,pigs should be kept in clean, warm pens on pasture

and have grain before them from 10 days on.

In 3 weeks milk

feeding can be reduced to only three feedings per day. After 6 to 8

weeks the milk can be gradually tapered off as the grain ration is
increased. Fresh, clean water should be available to the young pigs
at all times.
Sunshine, pasture, and exercise are especially valuable for sows
and litters. Spring litters, if not farrowed in portable houses or
pasture, should be moved to pasture within 2 weeks after farrowing.

There the sow may be hand fed and the amount regulated by her
condition and appetite. The average sow will lose weight during
the suckling period even though she is given all the feed she will eat.

The heaviest milking sows are usually the biggest eaters, yet they
will be the thinnest at weaning time. They will often eat 4 pounds
or more of feed per 100 pounds of body weight daily. Sows with
small litters of two or three pigs should have considerably less feed
or they may be excessively fat at weaning time. Two or three sows
with litters of the same age may run in pasture lots together but
they should have individual housing to avoid overcrowding.
Fall litters may be farrowed in the same way as spring litters.
An excellent method of keeping fall litters clean and dry where
mud is a problem is to have a movable platform or "sun porch"
attached to the individual hog houses on pasture. The sow is con-
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fined to the house and sunporch while the pigs are allowed free
access to the pasture through an adjustable "Creep" gate. The pigs

thus get the benefit of running on pasture without it becoming
churned up by the heavier sows. Where sows and litters must run
in a muddy lot, a thick layer of sawdust or shavings-8 to 12 inches
deep will help solve this problem, particularly if the lot has drainage;

however, such a lot is valuable mainly for exercise, since the soil
and forage are buried and unavailable.
Self-feeding sows and litters has proved to be practical and
profitable. They can be carried through the suckling period on less
feed per 100 pounds gain, are in better condition at weaning, and
the pigs will go on the market at an earlier age with less feed and
labor. A few days before weaning the sows can be fenced away
from the self-feeders. They tend to dry up with this reduction
in feed and can be removed. The pigs left behind will not miss the
sows and will suffer no setback from weaning. No pig creep is

Figure 9. Use of a "sun porch" may aid in getting young pigs out on
the ground in the early spring or late fall. The sow is confined to the
house and porch. The young pigs can come or go freely.
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Self-feeditg is especially

desirable where the two-litter-a-year system is used. Pigs should have

access to feed before they are 3 weeks old. They can be self-fed
as mentioned previously or fed from a trough or self-feeder put in
a "creep" or closed-off area which has small openings to let the
pigs through but restrict the sows.

A constant supply of clean drinking water is important at all
times in hog production but especially so during the nursing period.
Tests have shown that heavy milking sows may drink more than 5
gallons of water each per day. The fact that milk is over 80 per
cent water and the baby pig's body is about two-thirds water emphasizes the sow's requirement. Young pigs also start drinking water at
an early age if it is made available. Self-watering devices are better

than depending on a trough and they furnish a constant supply.
Automatic waterers on a pressure system are the most satisfactory.
Posterior paralysis in sows or "going down behind" is rather
common where poor feeding practices are followed and usually
shows up a few weeks after farrowing. When such a condition
occurs, often the ration will have insufficient amounts or improper
proportions of calcium and phosphorus, or not enough Vitamin D.

The reserve supply of calcium in the sow's bones must then be
used to make normal milk and her hind legs will no longer support
her. Control of this nutritional paralysis may be effected by a properly balanced ration.
Castration
Boar pigs should be castrated soon enough so that the wound
is entirely healed before weaning. About 4 weeks of age is a good
time as they will receive less setback and will recover more quickly

then than at an older age, and also they will be easier to handle.
Castration should not be done at the same time as weaning or vaccination as two operations together may produce a severe setback.
Warm sunshine weather is desirable. Pigs and quarters should be
dry and free from dust and mud. All the operator needs is a sharp
knife or scalpel, a cloth or sponge, clean hands and a disinfectant,
which may be a coal tar dip, or iodine solution. It is wise to wash
off the pig's scrotum before the operation. Pigs can be held by
the rear legs and gripped between the knees of a helper, as shown in
Figure 10.

The operator pushes the testicle toward the belly,

making incisions low on the scrotum to allow for drainage of the
wound. The testicles and cord are pulled as far out as possible
and the cord scraped off to minimize bleeding. No disinfectant is
usually necessary into or on the wounds. Fly repellents may be applied
during fly season.
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Figure 10. Castration. Pigs up to 8 weeks of age may be held as shown

for castration. The incisions are begun well forward on the under surface of the scrotum to allow free drainage of the wound.

Weaning
Pigs may be weaned at any time from 6 to 12 weeks of age,
but most Commonly at 8 weeks. Where only one litter is being
raised each year it is often more profitable to leave the pigs with the
sows from 10 to 12 weeks. Sows should be removed and the pigs
left in familiar surroundings at least for a few days. Four or five
days before weaning, the feed for the sows should be reduced, or
eliminated if they are on pasture. This will reduce milk flow and
will prevent swollen or caked udders.
The protein part of the young pig's ration at weaning is especially
important since the sow's milk was a high protein feed. Some form
of animal protein such as tankage, meat meal or fish meal should
be included in the ration if skim milk is not available. Poor-producing sows may be marked for culling at weaning time. Small litters,
low weaning weight of pigs, poor milk production or poor mothering
ability may serve as the basis for culling. Satisfactory sows which are
to be retained in the herd for future breeding should be kept on a
restricted diet until they have dried up, and then should be gradually
restored to a finished breeding condition.

Management of feeder hogs
The ration for pigs should not be changed suddenly following
weaning from that which they have been receiving with the sow.
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Pigs may be either hand-fed or self-fed successfully depending on
the physical facilities available. A constant supply of water, shade
and cool quarters are necessary in the summer. Trees furnish the best
shade, but if they are not available, inexpensive artificial shades need
to be provided in some parts of the country. Quarters which are dry,

comfortable, roomy, and free from drafts should be provided in
winter.

Pigs put on clean pasture following weaning should be ringed
to prevent damage to the pasture by rooting. Some breeders prefer
a type of ring placed through the partition of the nose. Other
breeders prefer the rings in the snout. Here care should be taken
to place the ring just behind the cartilage and not right back against
the bone. Small pigs may be held by hand, larger ones restrained
with a twitch or breeding crate for ringing.
It is good practice to vaccinate young pigs soon after weaning
when they are still small enough to be easily handled. The differences.
in the various vaccination procedures used in this country for hog

cholera control are discussed later in this bulletin, in the section
dealing with swine diseases.
Two basic systems of feeding out and fattening are commonly
followed by Oregon swine producers. The first is to full-feed

the pigs from weaning to marketing either in dry lot or on pasture,
usually employing a self-feeder. This system has the advantage
of getting pigs to market early when prices may be higher. The second

system is to grow the pigs on limited feed until they reach 125 to
150 pounds and then finish out on full feed. Again pasture may
or may not be used. The least amount of grain a hog should get
on limited feed is two pounds per 100 pounds of body weight per
day. Limited feeding might better be practiced with late litters
where the advantage of the early market is already lost. By and
large, full feeding on pasture from weaning to marketing seems
to be most economical in grain consumption and more profitable.
"It is impossible to starve profits from pigs"

Housing and Equipmenf
Two basic systems of housing arrangement for hogs, or a
combination of the two, are commonly followed in Oregon:
The central hog house, where the size of operation justifies
its expense, is convenient from the labor standpoint, as well as
facilitating heating and lighting arrangements and feed storage. A
main disadvantage of the central hog house system is that it makes

1
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Figure 11. The central-type hog house in use at Oregon State College. The main floor plan illustrates a suitable pen layout
with feeding facilities centrally located.
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for difficulty in rotating pastures, thus adding to the problem of
parasite control.
Movable hog houses, small and portable, built on skids, have
the advantage of low initial cost and easy movement to clean pasture.

Movable houses add to the labor cost where feeding and cleaning

out are concerned, and may present a problem in water supply
if they are widely dispersed.

Many swine raisers prefer a combination of these two basic
systems, wherein they use their central barn for farrowing and
maintenance of their breeding stock, while moving the young pigs
out to movable houses on clean pasture. Such a system has much
in its favor. Regardless of the method of housing selected, it need

not be expensive, nor elaborate, but it should be planned with a
view to practical usage and especially to economy of labor. It is
difficult to generalize on selection of a site for hog houses, as local
weather and ground conditions must be considered in this regard.
Generally speaking, however, the site should provide good drainage
and some degree of protection from prevailing winter winds. In
addition, it is highly desirable that the main building be as convenient as possible to the land that is to be used for pasture.
Many types of floor plans might prove satisfactory in space
allocation and conveniencetwo very important points. Figure 11
shows the plan adopted at Oregon State College. While perhaps

not perfect, this layout has proved practical over a number of years
of service.
One of the most important points to consider in the construction
of either a central barn or a portable-type house, is the size pen to
meet the sow's needs in farrowing. Most pens are 8 feet square.

They should be equipped with a strong guard-rail from 8 to 10
inches above the floor, and 8 to 12 inches out from the wall. Rails
may be built of 2 x 6 or 2 x 8 dimension lumber, hung on 1-inch
strap iron or heavy wooden brackets.
It is genei-ally recommended that the temperature be kept above
45 degrees Fahrenheit in order to protect new-born pigs, and to this
end a brooder may be built across one corner of the farrowing pen.
Brooders may be built from plywood braced with 2 x 4 lumber, and

may be heated with an ordinary 100-watt light bulb about 2 feet
off the floor, or a 250-watt infra-red heat lamp about 3 feet off the
floor, depending on the severity of the outside temperature. Usually

it is unnecessary to provide heat in the brooder after the pigs are
2 weeks old.

Unless the sows are self-fed, pig creeps should be in use by the
time the pigs are 3 weeks old. Creeps are -most easily constructed
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of portable panels which have several vertical slats in them to allow
pigs free passage. These panels may be wired together to form a
pen wherever desired in the pasture or lot. The creep is not needed
where self-feeders are used for sows and litters and self-feeders can
be continued in use until the hogs reach market weight.
Self-feeders come in many designs and unless labor and material
costs are relatively cheap, the purchase of a ready-made self-feeder
from a reliable livestock equipment supply company may be more
economical than building one. Self-feeders are used to feed the
grain ration ordinarily including the protein supplement, the mineral
supplement, and the roughage such as alfalfa meal. About 16 inches
of feeder space is sufficient for a hog until it goes to market. Some
general, estimates of feeding space requirements are as follows:
One 16-inch space will feed 3 to 4 pigs daily.
Five 16-inch spaces will feed 30 pigs daily.
Ten 16-inch spaces will feed 80 pigs daily.
Twenty 16-inch spaces will feed 200 pigs daily.
Self-feeders should be on platforms of concrete or planks for best

results, otherwise the ground around them may become so badly
broken-up as to be practically impassible to the hogs or the feeder.
Feeding floors are more sanitary and economical than using the bare

ground for fattening hogs. Hogs weighing between 100 to 200
pounds need 5 to 10 square feet of floor space per animal. If pigs are
confined, 12 to 15 square feet of floor space per pig is needed.
Many watering devices are now obtainable, ranging from ordinary
troughs to waterers attached to a pressure water system. A commercial

waterer may be bought or a person may make one with a barrel, a
float to control the water level, and some planks to make a platform
as a base for the device. Troughs are made easily from 2-inch lumber

(any length desired) and are handy for either feeding or watering
operations around the farm. They may be either V-shaped or U-shaped,

with wide cross-pieces at the ends to prevent them from tipping.
Artificially built sunshades must be supplied in the summertime in

most of Oregon if trees are not available. A shade should be 4
or 5 feet above the ground to allow air circulation. Sawed lumber
makes neater looking and more permanent shelters, but brush, poles,
and straw may be used. Shades do away with any need for hog wallows
and are much more sanitary.
A loading chute either portable or permanently attached is convenient, time saving, and easy on both hogs and loader. Substantially
braced sides, 30 inches high, bottom 20 to 24 inches wide, and a long,
gradual incline are desirable features.
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Woven wire fencing is the most suitable for hog lots and pastures.

No. 9 fence wire, 26 inches high, with 6-inch stays is satisfactory
around barns and lots. For field use in combination with other
stock, 32-inch wire may be used with as many strands of barbed
wire on top as prove necessary. Temporary fences of wire or
electric fencing often can be utilized to advantage. It is well to
remember that stouter, better constructed fences, especially near the
ground level, are needed for swine than for most other classes of
livestock.

Some sanitation practices of value may be restated here for
emphasis. Following these procedures will "pay off" for the swine
grower over a long period of time. Housing should be clean and
dry at all times, and pens should be kept free of manure and dirty
litter. Lime spread in newly cleaned pens, before new bedding is
added, will help to control moisture. Periodic scrubbing of pens
with lye solution, followed by disinfection with a cresol or coal tar

Figure 12. Some commonly used hog barn equipment. Top: Snubber

and rope for holding pigs. Bottom: left to right, Humane-type hog
ringer and rings; Hill-type hog ringer and rings; diagonal wire-cutters
for tooth clipping and, below, ear-notching tool; scalpels for castration
and an emasculator for crushing the cords on older boars.
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dip will do much to prevent spread of parasites and disease. Regular

spraying of animals should be practiced to control external parasites, while de-worming chemicals will control internal parasites such
as roundworms. These points are dealt with more specifically in a
later section on diseases and parasites of swine. It is a wise procedure to isolate for at least 2 weeks all new animals brought into a

herd, and also to isolate any animals within the herd which show
unusual symptoms of any sort. Such quarantine periods allow the
herdsman an opportunity to observe the animals closely, and help
prevent spread of any disease which might be present through close
contact with other animals. Spraying of all premises with DDT
for fly control during the summer and early fall is a widely accepted
sanitary measure.

The equipment necessary for successful operation of a swine
enterprise need not ordinarily be either extensive or expensive. The
following list outlines some items which are desirable around most
hog barns:
FEEDING EQUIPMENT: Platform scale, scoop shovel, hand
scoop, feed buckets, feed cart.
CLEANING EQUIPMENT: Flat manure shovel, manure fork,
barn scraper, manure cart or wheelbarrow, rubber hose with nozzle,
push broom.
HANDLING EQUIPMENT: Pig slapper, cane, hurdle, nose ring-

ing pliers and rings, farrier's pincers for hoof trimming, breeding
or shipping crate, holding or restraining snubber.
FARROWING EQUIPMENT: Stiff broom, lye or disinfectant

solution for cleaning farrowing pens, bushel basket for handling
new-born litters, hand brush and soap for washing sows, ear-notch-

ing tool, diagonal wire cutters for cutting needle teeth, knife or
scalpel.

RECORD-KEEPING EQUIPMENT: Book for breeding records

and farrowing dates, book for farrowing records, book for feed consumption figures, binder for registration certificates if purebred herd.
Much of this equipment can be made on the farm. Plans for
many of the items are illustrated in Oregon Extension Bulletin 727,
Hog Hoces and Equipment, available free from your local County
Extension Agent or direct from Oregon State College.

Feeding and Nutrition
Swine are the most efficient of all four-footed farm animals in
terms of converting feedstuffs to meat. There are several reasons
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for this efficiency; for example, swine generally consume highly
digestible concentrate rations, and they are marketed when still
immature just after their most rapid growing period. Swine also
will consume a larger amount of feed in relation to their body
weight than any other class of animals. In effect, they are efficient
because they "make pigs of themselves"
Certain peculiarities exist in the nutritional requirements of
swine as compared with cattle and sheep, and due regard should be
given these in the formulation of adequate swine rations. The main
point of difference between swine and the ruminant animals lies in the

size and nature of the stomach, some indication of which is shown
in Figure 13. Actually it is the nature and extent of stomach
digestion in these different classes of livestock that is the underlying
cause of differences in nutritional requirements.
Ruminants, like cattle and sheep, have large stomachs which
are able to handle great masses of bulky feeds like hay and silage.
Such ruminant stomachs also provide excellent accommodation for
SMALL INTESTINE

SWINE

A

LARGE INTESTINE

____A

CAPACITY 1GAL.]

CAPACITY 1 GAL.
STOMACH

TOTAL CAPACITY1

PIG: 6 GAL.

CAPACITY

LARGE INTESTINE

SMALL INTESTINE IBC,AL
.1.

SHEEP
IGAL.

CAPACITY

CATTLE B SHEEP STOMACH
CAPACITY

COW: 4 GAL.
SHEEP: 2.GAL

SHEEP 5 GAL.

COW: 43 GAL.

I
TOTAL CAPACITY
COW: 65 GAL.
SHEEP: S SAL.

Figure 13. The simple stomach of the hog means that its rations must
be different in both quality and quantity from those fed ruminant animals
like the, cow and sheep.
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vast numbers of microorganisms which may aid considerably in the
digestive processes. These microorganisms are able to break down
coarse, fibrous materials into forms which can be used by the animals,
and they are also able to produce certain substances of vital importance to the animal, notably some of the "B group" vitamins. Because their simple stomachs do not harbor such huge numbers of
microorganisms, swine are not able to use large quantities of coarse,
fibrous, roughage feed with any degree of efficiency. Moreover, care
is necessary to ensure that their requirements for the various vitamins are met adequately by the ration supplied.
Other restrictions have been imposed upon the hog's nutritional
ability by reason of the conditions under which it is commonly raised.
Where most other animals are allowed a certain amount of freedom
of action and some opportunity to adjust their rations by selective
grazing, swine are being raised in confinement to an ever-increasing
extent. This means that under many practical conditions great care
must be taken to balance a hog ration, as the animals themselves will
have little opportunity to supplement it from outside sources. Further
reason for concern is given by the extremely rapid growth rate of
swine when compared to other animals.
Knowledge of the nutritional requirements of swine has been
built up over a long period of years through careful experimentation

and comparison of results from feeding rations of varying composition.

Naturally, these requirements vary depending on the age

and productive state of the animals: that

is, whether they are
growing, fattening, raising a litter, and so on. In discussing nutritional requirements of swine it is probably best to consider the
various classes of nutrients in their turn.

Total feed requirements
Probably the most common question asked regarding swine
nutrition is that of total requirements: "How much feed will they
eat over a given period ?" The answer to such a question depends, in

addition to the rate of growth or production of the animal, on the
nature of the feed, or in brief, on the dry matter it contains. Cereal
grains, which make up the large part of most swine rations, contain
some 90 per cent dry matter as chemically expressed; therefore the
actual weight of such grains is a close approximation of their drymatter content. Striking differences, however, are noticeable in other
feeds used for swine. For example, the dairy by-products such as
skim milk contain only about 10 per cent dry matter, the remainder
being water. Obviously it would be necessary to feed a pig a much

greater amount of skim milk than it would barley in order for it to
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obtain the same amount of nutrients (which are contained in the
dry matter). This fact should be kept in mind when considering
the value of feedstuffs containing large amounts of water. Table 3
indicates approximate daily consumption for pigs of different weights.

Table 3. AVERAGE DAILY FEED CONSUMPTION (AIR-DRY WEIGHT)
FOR MARKET AND BREEDING SWINE OF VARIOUS AGES'

Animal weight

Description

30 pounds
50 pounds
70 pounds
100 pounds
150 pounds
200 pounds

Weanings
Growing shotes
Growing shotes
Growing shotes
Growing shotes
Growing shotes

300 pounds
450 pounds
450 pounds

Bred gilLs, breeding boars
Brood sows, breeding boars
Milking sows

Daily
feed
intake
1.5

3.0

4.0
4.5
5.5

7.0

6.0
7.0
12.0

These figures have been compiled from average consumption of Berkshire swine on a

balanced ration.

If, as is often the case, it is desirable to feed a siop made with
a grain mixture plus skim milk, buttermilk, or whey, the following
approximate conversions may be applied: 5 pounds skim or buttermilk = 10 pounds whey = 1 pound grain mix.

Protein requirements
Studies of swine protein requirements are important to the
livestock producer for two reasons. First, protein is a major constituent of animal tissues and must be adequately supplied to allow
young animals to develop normally and sowS to grow normal litters
and to produce milk. Second, high-protein feeds are currently the
most expensive items that a feeder must purchase, and their most advantageous use is essential in the interests of economy.

Some investigators have claimed that weaner pigs require a
higher proportion of protein in their feed than those approaching the
200-pound market weight. Most feeders, however, prefer to strike

an average protein level that will be satisfactory throughout the
growing period, so that they can mix or buy feeds in bulk quantities.
Experimental work indicates that 15 to 17 per cent of crude protein
in the ration is the most suitable level for growing. pigs. For
animals which are simply being maintained, such as dry sows and
boars which are not being used extensively, the protein level in the
feed may be lowered safely to 12 per cent.
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Quantity of protein in itself is not a complete "yardstick" for
the evaluation of feedstuffs, because the quality of protein varies
considerably from different sources. As a general rule, proteins
from animal sources, such as fish meal, tankage and meat scraps, are

considered nutritionally superior for swine to those from plant
sources, like the various oil meals. Animal proteins generally supply,
in addition to their protein content, considerable amounts of calcium,
phosphorus, and Vitamin B12, all of which are necessary in adequate

nutrition of the hog. In "dry-lot" conditions where pasture is not
available, animal proteins are practically a necessity in the ration.
It is usually a good practice to meet the animals' protein requirements from a variety of sources, both plant and animal, in
order to take advantage of price differences and still maintain a high
degree of usefulness to the animal. Farm grains, which make up
the bulk of most common pig rations, are relatively low in crude
protein content, averaging some 9 to 12 per cent. In addition, the
protein of these grains (barley, corn, oats, wheat) is not of the best
quality to support adequate growth in swine, therefore it is advantageous to supplement such grains with protein from other sources.
Table 4.

CRUDE PROTEIN CONTENT OF CERTAIN OREGON
FEEDSTUFFS1

Feedstuff

High protein supplements
Fish meal (60 per cent)
Tankage (60 per cent)
Meat and bone scrap
Peanut-oil meal
Soybean-oil meal
Linseed-oil meal
Mill feeds
Mill-run

Wheat bran
Grains
Oats

Wheat
Barley
Corn

Crude protein content
Per cent
62.65
61.70
54.50
44.99
42.05
27.70
18.10
15.23
12.69
9.78
9.31
9.08

Miscellaneous

Ground alfalfa
Skim milk
Buttermilk
Whey

12.80
3.72
3.30
0.87

These are feedstuffs either grown or commonly offered for sale in Oregon. Protein
analyses, with the exception of the dairy products, were carried out at the Oregon Agricultural

Experiment Station, and are reasonably representative of these feeds. Data on the dairy
products were obtained from Fundamentals of Dairy Science, L. A. Rogers and Associates,
Chemical Catalog Co., Inc., New York. 1928.
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Some of the feedstuffs used because of their supplementary
effect on the protein content of a ration are listed in Table 4, along
with their crude protein contents. Crude protein contents of cereal
grains are also given for purposes of comparison.
It will be noticed that the protein in the dairy products mentioned is very low compared to the dry supplements, because of the
large proportion of water in fhe former. Milk protein, however,
is of excellent quality for swine feeding, and these dairy by-products
may conveniently be used in preparing slop feeds.

Carbohydrate requirements
Carbohydrates are important in animal feeds because they are
the most important source of energy for carrying on normal body
processes and activities and for conversion into animal fat. The term

"caibohydrates" embraces a wide range of materials from readily
digestible sugars and starches to highly indigestible fibre. One
stipulation that should be made regarding the carbohydrate content
of swine rations is that it consists mainly of digestible matter. It is
wise to keep the crude fiber content of rations for growing pigs
below 8 per cent, although it may be slightly higher for mature
animals. Of all the constituents of most common swine rations,
however, carbohydrates are the most abundant, and the carbohydrate
requirements for these animals usually may be met without elaborate

precautions, as long as requirements for other nutrients are provided for. Consequently, no further discussion of carbohydrate requirements as such is included in this bulletin.

Fat requirements
Fat requirements in feeds for swine may be considered largely
in the same light as carbohydrate requirements in that practical farm
rations usually contain adequate amounts. Fats or oils in feedstuffs

have two and one-quarter times the caloric value (i.e. supply 2
times the energy) of similar quantities of carbohydrates, thus the
higher the fat content of a ration, the higher will be the energy
value per pound. Hogs are far more able to handle relatively high
amounts of fat in their feed than are the ruminant animals, and
this fact is worth remembering in formulating swine rations. In
addition to their efficiency as a source of energy, fats are useful in
that they tend to increase palatability of rations and that they promote
the absorption of certain vitamins, like Vitamin A.

A note of caution should be included with respect to use of
rations high (over 8 per cent) in fat, as such feeds commonly
result in formation of a soft, oily, undesirable type of fat by the
animal.

Such substances as raw soybeans or cottonseed without the
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oil expressed are too high in fat content. On the other hand, if a
ration is extremely low in fat, it may reduce the rate of gain in
young hogs, but as has already been pointed out, such a condition
will rarely if ever occur with the use of accepted hog rations. Exact
requirements of swine for fat are yet to be determined. It seems
probable, however, that they will be approximately 1 to 3 per cent
of the dry weight of the ration.
Mineral requirements
Minerals, or inorganic substances, are just as necessary to the
growth and production of swine as are the organic proteins, carbohydrates, and fats, but they are required in much smaller quantities.
In common with other classes of livestock, swine need salt,
which supplies the necessary elements (sodium and chlorine) that
are often deficient in natural feeds. The actual salt requirement of
swine is rather low; approximately 12 grams daily per 100 pound pig.
In practice the salt requirements may be met conveniently by mixing

pound salt to 100 pounds of the grain ration. If protein is supplied largely from animal sources, such as tankage, pound salt to
100 pounds ration will usually be sufficient, since animal proteins
contain some salt in their natural form. Use of a stabilized form
of iodized salt in meeting the salt requirements will insure against
a deficiency of iodine which may occur in Oregon natural feedstuffs.
In addition to common salt, the minerals especially needed foi
growth and development in swine are calcium and phosphorus. The

requirements for these elements vary according to the stage of
growth or production of the animals, being largest for young growing pigs, and pregnant and lactating sows. In meeting requirements
for calcium and phosphorus it is also important to remember that it
is as necessary to maintain a desirable balance between the amounts

of these two elements in the ration as it is to merely meet the
quantitative needs for either. In other words, an oversupply of
phosphorus together with a normal, adequate supply of calcium will
not provide for efficient assimilation, even though the quantitative
requirements for each element are apparently met.

The ratio between the calcium and phosphorus contents of a
ration becomes of increased importance in the presence of a deficiency
of Vitamin D. Actively growing young pigs and pregnant and nurs-

ing sows will require about 0.40 to 0.45 per cent of calcium and
0.30 to 0.37 per cent phosphorus in their rations. Fat hogs and
dry sows have considerably lower requirements of about 0.2 per
cent calcium and 0.18 per cent phosphorus.

In practice, calcium is more likely to be deficient in swine
rations than phosphorus, since the cereal grains which make up the
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bulk of common hog feeds are reasonably adequate in their phosphorus content. Calcium, on the other hand, is fairly prevalent
in the leafy parts of plants and in such animal products as fish meal,
tankage, meat and bone scrap, and skim milk. In consequence, where

pigs have free access to pasture containing leafy legumes, where
they receive from 5 to 10 per cent dried alfalfa with their grain
ration, or where their protein requirements are met from animal
sources such as those mentioned above, usually there is little danger
of a shortage of calcium. For those cases where such conditions do
not prevail, or as additional insurance that the high requirements of
the pregnant or nursing sow be met, calcium may be added as finely

ground limestone, steamed bone meal, or oyster shell flour to the
extent of 1 per cent of the grain ration, or these supplements may be
offered free choice.
It should be remembered that ground limestone and oyster shell
will add only calcium to the ration, whereas bone meal will add both
calcium and phosphorus. The former are recommended therefore

where calcium is low and phosphorus fairly high in the ration:
the latter where both calcium and phosphorus may be low.
One other mineral element that sometimes requires attention in
the successful rearing of pigs is iron. Young pigs, especially when
farrowed on concrete floors, without access to the soil, frequently
develop nutritional anemia, or a thin, pale, watery condition of the
blood within 2 to 3 weeks after birth. This anemia appears to be
due to a deficiency of iron in the systems of the young animals. Copper in minute quantities is necessary for the use of iron by the young
animals in building up hemoglobin, the red pigment in their blood.
Several practical methods have been devised which aid in com-

batting anemia in young pigs, based on the administration of iron
and copper in some form. Commonly, a stock solution is made by
dissolving 10 grams of ferrous sulfate (copperas) and one gram
of copper sulfate (bluestone) in 1 pint of hot water. This solution
may be given to each animal daily as a drench for the first week
of life, the solution may be swabbed on the udder of the nursing
sow daily, or it iTnay be poured over a shovelful of clean soil or sod
in the farrowing pen. In the latter two instances, strict regard must
be had for the requirements of sanitation. No matter which method
is used for anemia control, it is important that treatment be started
as soon as possible after birth in order to get most efficient results.
Young pigs that have access to soil or pasture shortly after farrowing usually do not need dietary iron supplementation.
Several other mineral elements, including potassium, magnesium,
manganese, cobalt, and zinc appear to be necessary in minute amounts
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in the optimum nutrition of swine.

From a study of analytical

results available on the composition of Common Oregon feedstuffs
used in swine rations, however, it would appear that any deficiency

of these elements is extremely unlikely to occur under practical
conditions in this state, using natural feeds.

Vitamin requirements
Through the last two decades the rapid advances in knowledge
of animal nutrition have focused attention on accessory food factors
such as the vitamins, and have stressed the importance of inclusion of
such substances in livestock feeds. Actually, of course, a reasonable
selection of natural feedstuffs will come close to filling an animal's
vitamin requirements, along with those for other nutrients. Innovations in milling and feed preparation, and departures from natural

conditions in housing and management of swine have, however,
somewhat increased the possibility of vitamin deficiency.

Vitamins A and D are probably those most likely to be deficient in common, practical swine rationsespecially where the
animals do not have access to good pasture. The National Research
Council recommends daily allowances of Vitamin A ranging from

1,300 International Units for a 50-pound pig to 26,000 I.U. for a

nursing sow; and Vitamin D, 135 lU. to 625 I.U. for similar
animals.

Green pasture forage will usually amply supply swine require-

ments of Vitamin A through its high carotene content, while the
incidental exposure of the animals to sunlight will prevent a deficiency of Vitamin D. It is possible that under adverse weather
conditions, such as lengthy periods of dull, wet weather, hogs will
obtain neither sufficient sunlight nor a high enough forage intake to
meet these vitamin requirements, but under average conditions no
vitamin supplement should be needed.
Where animals are raised under the so-called "dry lot" condi-

tions, Vitamin A or D deficiency should be prevented by careful
choice of the ingredients of the ration. For example, if yellow
corn is uscd as a major grain in the feed mixture it will usually
take care of the necessary Vitamin A allowance. Alfalfa of good
quality, sun-cured in the field, and run through a hammer mill, is
a good source of Vitamin A and a fair source of Vitamin D. It
will help to meet the requirements of swine for both these vitamins
when fed at a level of 5 to 10 per cent of the grain ration. Artificially

cured alfalfa or other forage will not, of course, be effective in
preventing a deficiency of Vitamin D, as it has not been exposed
to irradiation by the sun.
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When there is a possibility of a low calcium and phosphorus
content in the ration fed, Vitamin D supply becomes of increased
importance, as this vitamin is effective in aiding the absorption of
these minerals. In such cases it may be desirable to fortify the grain
ration with Vitamin D by the addition of irradiated yeast or of fish
oils. These products vary in potency, so the manufacturers' recommendations should be followed regarding amounts to feed. Fish liver
oils, or "feeding fish oils" are valuable sources of both Vitamins A and
D and may be used to supplement rations defective in either of these
factors. It should be remembered that fish oils deteriorate if not

carefully stored in a cool, dry, dark place.
Among the large group of water soluble vitamins known as the
"Vitamin B complex," there are few, if any, which are likely to be
deficient in Oregon rations which utilize barley or wheat as the main
grain. Where corn is fed extensively the vitamin niacin may be
deficient, and some benefit may be derived from supplementation of
corn rations with this vitamin. Riboflavin is sometimes mentioned as

another B vitamin that may be "near the borderline" in natural
grain rations; however, it may be supplied adequately through the
use of high-protein feeds, such as meat and bone scrap or the various
oil meals, or by skim milk or whey. Recently, a new vitamin, B12, has
been added to the large family of B vitamins. This vitamin apparently
functions in the use of proteins by the animal, and enables it to make

better use of some of the nutritionally incomplete plant proteins.
Because of this fact, addition of Vitamin B12 in the form of "Vitamin B12 concentrates" is recommended where the protein in a ration
is derived solely from plant sources. Vitamin B12 has been found to
occur naturally in conjunction with animal protein, however; there-

fore rations using meat or fish meals or other animal products as
sources of protein rarely need supplementation with the synthetic
vitamin.

A practical ration for growing pigs
It is always desirable from the producer's point of view to
translate theoretical nutrient requirements into actual pounds of
natural feedstuffs. With this thought in mind, an example of a satis-

factory ration for use with both young, growing pigs, and pregnant
sows has been outlined in Table 5. This ration is merely a "sample"
for comparison, and is not recommended as an idea, because it is
realized that the price of the various components, which has not
been covered here, will often be the limiting factor under commercial
conditions.
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Table 5. A SATISFACTORY HOG-GROWER RATION

Feedstuff

Ground barley
Ground oats

Tankage (60 per cent)
Soybean oil meal
Ground alfalfa
Ground limestone
Steamed bone meal

Iodized salt
TOTAL

Amount

in mix

Crude
protein
content

Poun4s

Pounds

65.0
10.0
8.0

8.0
7.5

6.04
1.27

4.94
3.36
0.96

0.5
0.5
0.5

100.0

16.57

It will be noticed that the protein content of this ration comes
within the range recommended for growing hogs. Mineral requirements are met through the use of limestone, bone meal, and iodized
salt, while vitamin needs are taken care of by the grains themselves,
the high-protein supplements, and the ground alfalfa. Wheat might
be substituted for barley, and other protein supplements might replace
the soybean meal (allowing the same total protein level) without seriously affecting the adequacy of this ration in other respects.

The antibiotics
In recent years a new group of chemical substances termed
antibiotics have come in for rather widespread use and discussion in
relation to swine nutrition. Briefly, antibiotics are substances pro-

duced by the activities of certain bacteria, molds, or other microorganisms that have the ability to inhibit or slow the growth of other

harmful microorganisms in the animal body. It has been thought
that such materials, when added to the diets of young pigs, show
promise of beneficial effects on growth through rendering the animals
less liable to disorders which might develop due to undesirable micro-

organisms in the digestive tract. Further, as such microorganisms
use some of the nutrients intended for the animal, reduction of their
numbers by antibiotics means that the animal will be able to make
more efficient use of its feed.
The whole question of antibiotics is still under investigation, and

knowledge as to their action is far from complete. It does seem,
however, that certain antibiotics are more suitable for one species of

animal than another. In the case of swine, the best results to date
have been obtained with aureomycin, penicillin, and terramycin. It

also seems evident that antibiotics are most effective during the
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early stages of growth of the pigup until about 6 weeks after
weaning. Later than this there is apparently a reduced benefit from
their addition to the feed. Antibiotic supplements are put on the
market by several large chemical supply houses, and are handled by
most wholesale feed dealers. Such supplements vary in potency, and
the manufacturers' recommendations as to dosage level should be
followed when it is desired to add them to a feed mix.

Some common Oregon feedstuffs
The cereal grains are the basis for swine rations in Oregon as
they are elsewhere, and under most conditions will make up the
major part of the feed mixture. In general, as has already been suggested, the cereal grains are lacking in protein quality and should be
supplemented by protein from other sources for adequate growth.
The following discussion outlines briefly some points for consideration in choice of feedstuffs for a balanced ration under Oregon conditions.

Cereal grains
Five cereal grains, barley, corn, oats, rye, and wheat are available in considerable quantity for hog feeding in Oregon. Of these,
barley, corn, and wheat are satisfactory as single major grains in feed
mixtures. A great deal of controversy has arisen over which of these
grains is superior, and feeding trials have been run in different parts

of the country showing advantages for each one of the three. Any
differences which may exist are extremely slight, and the feed value
Of these three grains may be considered essentially equal, pound for
pound. Local supply and price usually will be the determining factor
in deciding which grain to use.
Neither oats nor rye seems satisfactory as the sole grain in hog
rations, although either may be used to a certain extent in grain mixtures. The difficulty with oats is that they contain around 8 per cent
crude fibre, which is considerably more than occurs in the other common grains. Oats apparently are satisfactory in mixtures with barley,

wheat, or corn, when they do not make up more than one-third of
the ration. Rye is commonly considered unpalatable to swine when
it makes up a large part of the ration, and sometimes it is impossible
to get them to take sufficient amounts of such a ration to make
economical gains. Part of the difficulty with rye may be the presence
of the fungus disease, ergot, in this crop. Some experiments report

successful use of rye along with greater or equal parts of other
grains, in balanced rations.
Grain byproducts, especially wheat shorts and middlings, may

make up a large part of the rations for swine if supplemented to
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balance protein, minerals, and vitamins as already mentioned. Wheat

bran is a bulky, fibrous feed, and as such should not be used to a
large extent in hog grower feeds. It is useful, however, as a laxative
feed for sows at farrowing time.

Alfalfa
Alfalfa belongs in a class by itself as a supplementary feed for
swine, because of its peculiar suitability as a vitamin and mineral
supplement to the cereal grains. Leafy, sun-cured alfalfa, when
ground through a hammer mill, aids greatly in balancing swine rations
for Vitamin A, Vitamin D, and calcium, and contributes to the quality

of the protein. Alfalfa can be fed up to 20 per cent of the grain
ration, but a level of 5 to 10 per cent is most common, and satisfactory in most mixtures. It should be emphasized that the value of
alfalfa varies greatly depending on the stage of growth in which it
was cut, and the way in which it was cured. Very coarse, stemmy,
bleached alfalfa is not a satisfactory supplement, because of its
fibrous nature. On the other hand it is seldom necessary to use
alfalfa leaf meal in place of entire good-quality ground hay.

High-protein supplements
Protein supplements for hog rations fall naturally into two
divisions: those from animal, and those from plant sources. Animal
proteins are excellent supplements because of the quantity and quality
of their protein content, and also because of their additional minerals
and vitamins, which aid in balancing the ration.

Probably the most common of the animal protein feeds

is

digester or wet-rendered tankage, which commonly contains 60 per
cent or more of crude protein. Tankage is palatable to hogs and
forms an excellent protein supplement in amounts from 5 to 10 per

cent of the grain ration.

Dry-rendered tankage or meat scrap

usually contains a somewhat lower percentage of protein (50 to 55
per cent), but the protein is of excellent quality and may be substituted pretty well on an equal basis for the wet-rendered product.
Meat and bone scrap, as the name suggests, is a mixture containing
a considerable proportion of bone, and is commonly manufactured
by rendering plants. Such products are useful in balancing the
mineral composition of hog rations. However, they should be fed at a
higher rate than the higher-protein supplements just mentioned.
Fish meal is another high-protein feed of excellent quality for
swine. Fish meal of good quality usually contains as much protein
as the best digester tankages, and may be substituted for the latter
on a pound-for-pound basis. There seems to be little danger of
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producing fishy flavor in pork by the use of fish meal to the extent
of 5 to 10 per cent of the hog-grower ration.
It may be desirable, from a cost standpoint, to supplement hog
rations with protein from plant as well as from animal sources. In
such cases the various oil meals, produced after the oil has been
expressed from the seeds of certain plants, are most useful. Such
supplements include soybean oil meal, linseed oil meal, peanut oil
meal, and cottonseed oil meal. These products are used best in
mixtures with other protein supplements, rather than as the sole
high-protein material in a ration. In general, soybean and linseed
oil meals are the most satisfactory of the plant protein supplements
for swine.
A distinction 'hould be made between soybean oil meal, which
has had most of the oil extracted, and is toas.ted, and raw soybeans
in hog rations. The latter are high in fat, and are not sufficiently
palatable to make a good protein supplement for growing hogs.
Linseed and peanut oil meals are palatable and may be used
successfully in protein mixtures. Linseed meal is lower in crude pro-

tein than soybean or peanut meal, as will be noticed from Table 4,
and this fact should be remembered in calculating amounts to feed.
Cottonseed meal is low in calcium and contains a substance called
gossypol which is toxic to swine at high levels of feeding. For these
reasons if cottonseed oil meal is to be used, care should be taken to

supplement the ration adequately with calcium, and to limit the
amount of cottonseed to one-half of the total protein supplement used.

Dairy byproducts
Byproducts of the dairy industry, including skim milk, buttermilk,
and whey, often are used along with grains in hog feeds with excellent
results. Such fluid materials contain a very large amount of water,
however, and their use will not often be economical if they have to be
hauled long distances. Both skim and buttermilk are excellent pro-

tein supplements when fed along with the cereal grains, and 15
pounds of either is the equivalent of about 1 pound of 60 per cent
digester tankage. Whey is only about one-half as valuable as skim
or buttermilk as most of its protein has been removed in the naking
of cheese. Consequently about twice as much whey will have to. be
fed to obtain the same effect as skim or buttermilk.

Pasture
The value of pasture in balancing the rations of swine, particularly with reference to their mineral and vitamin content, has been
emphasized throughout this bulletin. A further value of pasture is,
that as a homegrown feed, it substantially reduces the amount of
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Figure 14. Good legume or legume-grass mixed pasture provides many

essentials of the hog's diet and may allow a considerable saving in
costly concentrate feeds.

more expensive concentrates eaten by the animals. It must be recognized that there are all kiids of pastures, however, and the beneficial
results described are obtained from those which supply the animals

with adequate quantities of leafy, green feed. Pastures that have
been grazed down to the point where they are little more than exercise
lots are of doubtful nutritional value. The best types of hog pastures
are composed mainly of legumes, such as alfalfa and Ladino clover,
as such crops supply an abundance of leafy forage, which is palatable
to hogs. These legume pastures are reasonably resistant to trampling
by the animals. Swine should have access to a grain ration, either
hand or self-fed, while on pasture.

Garbage
In some parts of the country a steady supply of fresh garbage
may be available for hog feeding, and this type of material is satisfactory as part of a growing-fattening ration for hogs, along with
some grain and alfalfa or other supplement. If garbage is to be used,
the physical set-up should be planned for rapid and efficient supply
of the fresh product and removal of the refused portion. Garbage
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is a wet product, and cannot be hauled long distances economically

prior to feding. California investigations carried out over a considerable period of time indicate that about 1 ton of garbage will
produce 50 pounds of pork.

Water
Water is so common a requirement for all types of livestock
that its supply is all too often taken for granted. While the dry
matter in feeds has been stressed as the important part from a nutritional standpoint, water is equally necessary to ensure adequate
feed consumption and comfort of the animals. Clean, fresh water
should be before all classes of swine at all times. Water may be
supplied by hand or by use of automatic hog waterers, operating
on a float principle. The latter method is much preferred since it
economizes on labor and makes certain that there is always sufficient
water on hand for the animals' needs. Some means must be provided

for keeping water troughs open and free from ice in areas where
winter cold is a problem.

Preparation of feed
Extensive experimental work over a number of years has shown

that, with the possible exception of ear or shelled corn, it pays to
grind grains for use in hog feeds. Grinding results in more efficient
digestion, and less wastage than is possible through the use of whole
grains. It should be emphasized, however, that a medium grind
is preferable to a very finely ground product. The latter is dusty and
blows around easily and is unpalatable to the hogs. A hammer mill
with a 3/16-inch screen will produce a satisfactory size of particle.

Whenever possible, grinding should be done from day to day, or
very shortly before feeding, because ground feed does not store as
well as whole grain.
In making up feed mixtures it is essential that thorough mixing
be carried out, so that any supplement used will be equally dispersed

through the ration and each animal will get its share. Use of a
mechanical mixer will greatly speed and ease such work.

Soaking of grain mixes or "slop" feeding is about equally
In some cases where a liquid supplement such as skim or buttermilk is used, of course, slop feeding is
the most satisfactory. In other cases the method adopted is largely
a matter of convenience and personal preference. Cooking hog feed
is not recommended except in the case of potatoes or waste products
where its sterilizing action is desirable.
effective as dry-feeding hogs.
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The question of self-feeding versus hand-feeding of grain mixes
for hogs is often discussed. Either method has proved satisfactory
under certain conditions. It is often convenient to have self-feeders

for growing shotes, especially where a large number are run together on pasture. Hand-feeding of breeding stock is sometimes
recommended because it means that the amounts fed can be readily
adjusted to meet the changing needs from day to day, as for growth,
pregnancy, and lactation.

Figure 15. Carefully constructed feeders save feed. The feeder on the
left has partitioning slats placed so that the pigs make maximum use of
the trough space. The saving in space over the poorly designed open
trough on the right is evident.

Diseases of Swine
Although swine, like other animals, are susceptible to numerous
diseases and disorders, only a few of these are of any great practical
importance. Among these important diseases may he listed hog
cholera, erysipelas, the various forms of enteritis, and parasitic

afflictions. In addition, brucellosis has been selected for discussion in
this bulletin because it has possible implications on public health.
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Hog cholera
Hog cholera has caused the most severe losses in swine in the
Midwestern States for a great many years. In the past few years this
condition has become much more prevalent in the State of Oregon.
Hog cholera is an acute general infection caused by a filterable virus
which cannot be seen even with the aid of a microscope. The disease
may assume any one of three forms. The first, peracute, usually
produces death before any noticeable symptoms are observed. The
onset of an outbreak of hog cholera usually is characterized by one
or two unexpected deaths due to this type of infection. The second
type of infection, and the most common, is an acute form characterized by high fever and prostration. The onset of symptoms occurs

after an incubation period ranging from 5 to 10 days.

It is un-

fortunate that no diagnostic symptoms are seen only rather general

symptoms that are found in all infectious diseases. Affected pigs
will run a high fever, become listless, and show no interest in food.
Many of these animals will pile up jn the bedding. The course of
the disease is usually run within 10 days. Animals that do not die
due to the acute form may either recover or go into the third type,
chronic hog cholera. Animals suffering from a chronic cholera infection may propagate the disease, and in many cases cannot be
raised on an economically sound program.
SPREAn OF THE DISEASE: Hog cholera usually gains admittance to the swine farm with the arrival of new additions. Once a

diseased animal has been admitted, the virus is spread to the other
swine through the various excretions of the body. Any purchased
animals coming from either an auction yard or a farm where commercial garbage has been used in the feeding, are much more apt
to be affected with cholera.

TREATMENT: In the event of an outbreak of hog cholera,
isolation of those animals showing symptoms of the disease is
recommended.

Early observation of the symptoms by trained personnel will e\iable them to do much to reduce the losses seen in an
untreated outbreak. An untreated outbreak of hog cholera may be
accompanied by a mortality of 85 per cent to 100 per cent. Segregation of animals showing symptoms, and the treatment of all exposed
animals with hog cholera serum is recommended.
PREVENTION: Basic rules for sanitation and management may
be applied to minimize the possibility of exposure to hog cholera.
New additions should not be turned in with the herd but placed
in isolated quarters for a period of two weeks. Farms or localities
where cholera is known to be present' should be avoided. All principles of sanitation should be followed. If cholera is known to be
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in the area, a preventative vaccination should be used. Hog cholera

vaccine has been used satisfactorily in the Midwestern States for
several years. The first such vaccination method relied upon the
simultaneous use of live virus and serum. The animal actually was
infected and treated simultaneously. There are certain disadvantages
to this method, as in the event of injection of insufficient or ineffec-

tive serum, the disease may be introduced into the herd and severe
losses suffered. Further, once this type of vaccination program is
initiated it is necessary to continue it yearly as the hog lots and
equipment are contaminated with live virus. This type of vaccination

must be used only on healthy animals, because when pigs are vaccinated that are suffering from any disease other than cholera many
losses are seen following vaccination. The main advantage of this
method is the rapid protection that it affords. The serum contains
antibodies that combat the virus, and these antibodies become active
immediately upon injection.
The second method of vaccination relies upon the use of a killed

virus, which has lost its ability to produce the active disease but
which still produces immunity. Two examples of this type of
vaccine are "Boynton's Tissue Vaccine" and "Crystal Violet Vaccine." This method is said not to produce as solid an immunity as
the virus serum method, and repeated injection at yearly intervals
is recommended for breeding stock. Vaccination of stock already
affected with cholera is not recommended in this method because
the time required to produce immunity is much greater than the
incubation period of the disease. With this method there is no
chance of vaccination producing the disease and animals may be
vaccinated only during years when there is a high prevalence of
hog cholera. This program may be discontinued at the owner's
convenience.

The newest method involves the use of an attenuated or altered
The organism is grown in rabbits until its pathogenicity or
disease-producing ability is lowered or lost. Immunity is thought to
be established in about a week. The rapidity with which immunity
is developed, along with the convenient method of administration, are
points in favor of this newer method. Because of the limited time this
product has been available its full potentialities and drawbacks are
not known.

vaccine.

Swine erysipelas
Swine erysipelas may be an acute, subacute, or chronic disease
of pigs. It is most frequently seen in feeder pigs, although pigs
of all ages may be affected. Men, turkeys, and lambs are also susceptible to this disease.
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Csr: Swine erysipelas is an infectious disease of swine
caused by the microorganism Erysipelothrix rhusiopathiae. The
organism is spread to susceptible pigs in the urine and feces of
acutely affected or chronically diseased animals. This disease is apt

to appear on farms where it once had been present, either through
apparently healthy carriers, or contaminated housing and equipment.

Sviproi'is: Swine erysipelas is characterized by many of
the primary symptoms seen in hog cholera, and laboratory diagnosis
is often necessary to correctly prescribe an effective treatment.

Figure 16. Chronic swine erysipelas. Interior of heart shows cauliflower-like growths on the valves.

Sudden death of one or two of the herd may be the first indication
of acute swine erysipelas. An increased body temperature, listless-

ness, lowered appetite, and a tendency of the affected animals to
pile up in the bedding have all been observed. In an acute outbreak
as high as 80 per cent of the herd may be lost. Those animals that

do not succumb may recover uneventfully or may continue into
either the subacute or chronic stages. In either of the latter types
lameness, stiffness, and swelling of the joints, as well as generalized
unthriftiness may be characteristic.
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The mildest form of swine erysipelas is often called Diamond
Skin disease, due to the numerous purplish diamond-shaped areas
on the skin.
DIAGNOSIS: Because of the similarity of symptoms of many

of the diseases of swine, often it is impossible to distinguish one
disease from another. Similarity in history and symptoms often
confuse the picture, as do secondary bacterial infections, which are
prone to occur in any animal weakened by disease. In the advent of
disease of an extremely contagious nature, professional help should
be solicited, Frequently specimens are submitted to a laboratory to
determine the cause by isolating the organism.
TREATMENT: Prompt treatment of animals suffering from
or exposed to swine erysipelas is essential in the minimization of
losses. All normal appearing animals in an affected herd should be
removed immediately to clean ground and treated with swine erysipelas antiserum. This group of animals should be kept under close
observation to facilitate the removal of any animal that develops
symptoms.

Animals that have been showing symptoms of the

disease for but a short period of time may show some improvement
following the use of serum. Chronic or long-standing cases usually
fail to respond to the treatment. A publication of the U. S. Department of Agriculture, Farmers Bulletin 1914, "Diseases of Swine,"

recommends that swine suffering from the chronic form of the
disease should be removed from the herd and be destroyed, since
they rarely pay their way and serve only to maintain a source of
further infection in the herd.
Many men have reported beneficial results following the use of
penicillin in conjunction with swine erysipelas serum.

Enteritis complex
Today many component parts of the so-called "enteritis complex" have been recognized as disease entities. The unknown factors
and complicating conditions that may cause a similar symptom make
the complete classification of this complex impossible. The mass of

terms often used to denote a component member of this complex
add greater confusion to the farmers' understanding of the condition:
dysentery, enteritis, paratyphoid, necrotic enteritis, swine typhoid,
and "necro" are some of the most commonly used names.
CAUSES: Many and varied causes may, result in enteritis.
Among the chief known causes are: (1) Bacterial organisms, (2) Nu-

tritional deficiencies, (3) Viruses (hog cholera), (4) Parasitic and
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protozoan organisms, and (5) Toxic or poisonous material whether
of an organic or inorganic nature.
TREATMENT: A glance at the foregoing lit immediately

brings to mind the fact that just as there are many causes, there
are many and varied treatments. Often one or more conditions may
exist that will produce enteritis, and treatment that has been of value
at one farm will fail to produce any noticeable improvement at
other farms nearby. The proper application of the drug of choice
to the particular condition often can only be prescribed by one well

versed in the diseases of animals. The advent of the newer antibiotics, terramycin, streptomycin, aureomycin, etc., as well as the
growing family of sulfa drugs, have indeed done much to boost the
efficiency of treatment. Enteritis due to erroneous feeding habits
may, of course, be alleviated best by correcting the diet. As mentioned earlier, growing pigs require an adequate protein supply to
form new tissues. This is best supplied in milk, tankage, or other
valuable protein supplements. Vitamins usually can be supplied by
alfalfa or other pasture. Particular attention should be given to the
members of the B-complex vitamins, which can be incorporated in
the diet readily by the addition of yeast.
Enteritis resulting from hog cholera usually can be eliminated
with a program of hog cholera vaccination and management and
sanitation to prevent exposure.
PREVENTION: Enteritis is disseminated from affected to
healthy animals by fecal contaminatibn. Contaminated feed, water,
bedding, equipment, and pastures must be disposed of or cleaned.
Susceptible pigs should not be placed in contaminated quarters or
hog lots. Exposed equipment should be washed, preferably using
a 2 per cent lye solution, dried and disinfected with a solution of pine
oil or other disinfectant. A pasture rotation plan is advisable, and
may well eliminate or maintain parasitic infestation at unharmful
levels. Adequate housing and diet will do much to keep the resistance of swine at a maximum level.

Brucellosis in swine
Brucellosis in swine is important both from the standpoint of
public health and economics. No actual figures have been applied
to the monetary loss due to sterility in boars, abortion in sows, and
other complications of this disease. The major importance of
brucellosis from a standpoint of public health is best illustrated by

the fact that the U. S. Department of Agriculture lists brucellosis,
sometimes known as undulant fever in humans, as the second most
serious disease in rural areas. Brucella infection has long been
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known to be one of the serious hazards inherent in those occupations
where direct contact between man and hog is inevitable. The incidence of brucellosis among 1,022 Oregon swine studied in a 1948
survey was 2.44 per cent.
CAUSE: Brucellosis in swine is caused by a microorganism,
Brucella suds.

This organism is related tobut not identical with

the organisms causing Bang's disease in cattle and goats. A slight
degree of cross-infection is known to exist.
SYMPTOMS: The symptoms of brucellosis may vary depending

upon the site or tissue that houses the invading organism. The
two main sites are the reproductive tract and the joints of both
males and females. Infection of the male reproductive tract may
produce an inflammation of the testes, with a resultant refusal to
breed, or sterility. In females, abortion is the principal symptom.
Infections of the joints and resultant lameness are sometimes seen
in this condition. In many cases no lesions or symptoms are seen
and the animal may propagate the disease unknown to the owner.
PREVENTION: Every effort should be made to prevent the
addition of untested or diseased swine to a brucellosis-free herd.

It is a good policy to purchase animals from herds known to be

In the event that this

is not possible, animals
In fact, State law requires that all swine entering
Oregon be tested for brucellosis. Inasmuch as the test is not too
accurate on individual swine, it is advisable to hold animals in
quarantine until a second test may be made 30 to 60 days following
the original. The use of a community boar is discouraged, as
brucellosis can be spread by the act of breeding.
CONTROL: The control program must be handled on a herd
basis due to the failure of the blood test to accurately determine
individual reactors. A herd in which any animal reacts to a test
dilution of 1:25 should be considered positive. The following two

brucellosis-free.
should be tested.

control plans are recommended by Purdue University, and are
outlined as follows in their publication S.C. 349, dated April 1949.
"P/an I. Sale of the entire herd for slaughter. This plan is useful in herds,
large or small, where the primary consideration is the production of pork. It is
quick, easy, and economical. An interval of 3 to 6 months may be necessary to
dispose of the entire herd, feeder pigs and all, and to clean and disinfect the
premises and equipment. Replacement of the infected herd should be from herds
free of brucellosis. Periodic blood tests should be conducted on the newly
purchased herd as a means of detecting infection that might be remaining on the
premises. Brucellosis is primarily an animal-to-animal contact disease. Hence,
early detection of animals that may become infected from the premises is essential
to protect the replacement herd.
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"Plan II. Test, segregation and delayed slaughter of infected herd. The
details of this plan are: (1) Blood test the entire breeding herd. (2) If infection
is present, consider the entire herd as infected rather than remove the positively
reacting animals. Manage the herd as a unit. (3) Raise pigs from this infected
unit. Wean and test them at 8 weeks of age. Isolate the negative pigs on clean
premises as far removed as possible from the infected parent stock. Maintain
this isolation until the infected herd is disposed of. (4) Blood test the pigs at
intervals of 60 days up to and during the first pregnancy. Remove all reacting
pigs as they occur. Breed only those gilts which are negative to the blood test to
noninfected boars. (5) Dispose of the original infected herd as soon as suitable
negative replacements are available, or as soon as it is obvious that the plan is
giving satisfactory results. (6) Premises where the infected herd was kept
should be cleaned and disinfected thoroughlypreferably under supervision of a
competent veterinarianprior to admission of the clean replacement herd.
This last plan provides for the raising of brucellosis negative pigs from the
infected parent breeding stock so that clean replacements of known blood lines
are available. Ultimate disposal for slaughter of the original infected herd is
necessary, but is delayed until the quality, quantity and the disease status of the
pigs is known. This plan avoids the necessity of purchasing replacements from
unknown sources, and also aids the breeder in maintaining desirable blood lines"

Parasifes of Swine
Parasitism of various types may affect swine, causing death in
extreme cases, but more frequently resulting in loss of vitality and
failure to grow. A major complication of parasitism is that it may
lower the resistance of animals to other diseases, thus causing indirect

Parasites of swine may be generally divided into two classifications: internal parasites, including the round worm and lung
worm; and external parasites, including the hog louse and mange
loss.

mites.

Round worms in swine
One of the most common parasites of swine is the large intestinal round worm or ascarid. In round worm infestations economic

losses are sustained due to both inefficient utilization of the feed
and condemnation of the liver for human consumption.

This condition often has been said to be characterized by a
cough due to the migration of the intermediate larval stages through
the lung. Severe cases may show a pot-bellied appearance, and a
poor, dull haircoat, as well as other symptoms associated with an
undernourished pig. "Thumps," or difficult respiration may be associated with ascarid infestation.
To best prevent and treat this condition it is necessary to understand the life cycle of the ascarid. This parasite is known to have a
direct life cycle, no intermediate host being necessary to complete its
development.
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Eggs are liberated from the adult worm in the intestines of the
infested pig. These eggs are then passed out in the feces and undergo
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Figure 17. Life cycle of the swine
round worm. Pigs so infected may
take months longer than normal to
reach a desirable slaughter weight.

Figure 18. Round worms lower
efficiency. Section from the intestine of a market-weight pig shows

severe round worm infestation.

additional development on the outside. A period of at least 10 days
is required in an environment that is favorable from the standpoint

of temperature, moisture and air supply before the eggs become
infectious. Young pigs may eat large numbers of infectious eggs
from infected pastures. Once in the intestines of a pig the larvae
are liberated from the egg, penetrate the wall of the intestine and
migrate through the liver and lungs, where in the latter organ they
undergo development to still another stage in their life cycle. These

worm.

PREVENTION: Many plans have been developed to prevent

young pigs from being exposed to infestation. As can be well
imagined, the foremost of these are based upon the use of either
clean pasture or concrete floors. Because of the limited facilities of

::

advanced larvae then crawl up the windpipe and down the gullet
and may be found in considerable numbers in the intestines. Once
in the intestines of the pig, the larvae grow and develop to the adult
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the average swine raiser in Oregon, these plans have not been generally practiced. Prevention of parasitic infestation of all types is
primarily based upon an adequate program of sanitation. Placing
cleaned sows (washed to remove all dirt and fecal debris) in farrowing pens that have also been cleaned and dried, and an adequate
program to guarantee that these pens remain clean, along with the
transporting of pigs (haul, do not drive) to clean pastures are the
main steps in the widely recommended McLean County system. If
the swine raiser finds he does not have enough pasture to insure
the completion of this plan, he will do well to bear in mind that the
use of any portion of the plan will result in decreased losses due
to parasitism even though not completely abolishing the disease.
TREATMENT OF ASCARIDS IN SWINE: Oregon State College

Extension Circular 485, published in January 1946, is devoted to the

use of sodium fluoride in the treatment of large round worms in
swine. Sodium fluoride has been shown to remove 95 per cent
of the intestinal worms found in pigs. This efficiency is higher
than that of any of the other drugs used in the treatment of swine
round worms since the turn of the century. This drug has been
found effective if fed at a 1 per cent level in dry feed. It is not
necessary to starve the animals before administering the treated
feed; however, recommendations are made that the animals to be
treated be underfed the day previous to the trial to insure consumptio:i
of the medicated food.

Lungworms
Lung-worms are found commonly in cattle, sheep, and swine.
The same specific parasite, however, is not incriminated in all three
species. In swine, lungworms exist in the smallest terminations of
the air passages in the lungs, where they may easily cause pneumonia,
coughing, and other symptoms of respiratory abnormality. This

condition can be diagnosed readily by an examination of a small
portion of the feces of a suspected animal for parasite eggs.
LIFE CYCLE: Lungworms, unlike swine intestinal round
worms, require the presence of an intermediate host. for the completion of the life cycle. Experimentation has shown that a susceptible
pig, fed eggs obtained from lungworms, fails to develop the disease.

Eggs passed in the feces of infested swine are ingested by earthworms. In the digestive system of the earthworm the larvae are
liberated, penetrate the wall of the gut and migrate to the various
other organs where they continue their development to the infectious

The pig, in the process of rooting, brings infectious earthworms to the surface and eats them. Once liberated by digestion
stage.
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in the pig, the larvae penetrate
the gut wall and migrate to the
where they develop to
adults and complete the life cycle.
lungs,

PREVENTION : The preven-

tion of lungworm infestation is
based upon the prevention of exposure of pigs to infectious
earthworms. This can best be accomplished by either of two
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methods.
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Prevention of rooting can
be accomplished by ringing the
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nose of the pig, or raising the
animals on concrete floors.

Prevention of growth of
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the intermediate host involves

keeping hog pastures well drain-

ed and manure piles

isolated,
thereby preventing conditions
favorable to the existence of
worms.

Figure 19. Life cycle of the swine
lungworm.

TREATMENT: As yet, no treatment has been devised that is
effective as a cure for lungworm.

External parasites
Swine in Oregon may be affected by three external parasites:
the hog louse and two kinds of mange mites. The most common
is the hog louse Haematopinus adventicius Neum. Common hog
mange is caused by the mite Sarcoptes scabiei suis Gerlach and
demodectic mange is produced by the follicular mite Demodex
phylloides Csokor.

THE HOG LOUSE: The lice feed by piercing the skin and
drawing blood. This feeding results in severe irritation and the
animal does a great deal of rubbing.
The hog louse is the largest sucking louse found on our domestic

animals. The adult reaches a length of about one-fourth inch. Its
color is a dirty grey-brown, quite similar to the color of the skin of
the darker breeds of swine. The margins of the body and the legs
are bordered with black. The legs terminate in pincer-like claws
that enable the louse to cling to the hair of its host. These pincers
give the louse an appearance somewhat suggestive of a crab with an
elongated body.
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Lice are usually first noticed around the neck and jowl, at the
base and inside the ears. As the number increases the lice will spread
along the belly and to the inner sides of the legs. Except in the most
severe cases the back and sides will be found comparatively free of

lice. The eggs are most numerous around the base of the ears, but
they can be found scattered in a wide band along the lower side of
the body. The eggs are seen easily as small white objects fastened
to the hairs.
MANGE MITES: If hogs are found to be rubbing and scratching and no lice are present, they possibly may be infested with mange
mites.

Common hog mange or Sarcoptic mange caused by Sarcoptes

scabiei suis Gerlach, is the most common type of mange on hogs.
The mites are extremely difficult to find. They are quite small, being
one-sixteenth inch in length, and are found burrowing under the skin.

Sarcoptic mange usually occurs first on the head around the
eyes, nose and ears but spreads rapidly from there to the lower parts
of the body and eventually will cover the entire body. The infestation is usually first noticed when it has spread to the lower parts of
the body on the legs and especially as a scabby or crusty appearance

Photo by courtesy of E'. T. Spencer, National Livestock Loss Prevention Board.

Figure 20. An advanced case of sarcoptic mange. Severe sarcoptic infestation, as illustrated above, may be prevented or cured through the
use of appropriate spray treatments.
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around'the hams. The hair stands erect and soon will slip causing
large areas to become bare. The skin then takes on a dry, scaly, bluegrey appearance. Later, due to constant rubbing, the skin becomes
hard and rough with moist scabs. This later effect is often described
as resembling elephant hide. Severe mange mite infestations cause
a very unthrifty condition resulting in poor gains and scrawny-appearing hogs. Such conditions are usually worse on pigs being heavily

fed for market.
Demodectic mange in hogs is caused by the follicular mite

Demodex phylloides Csokor. This is a microscopic 0.22 to 0.24 millimeters in length, making this mite completely invisible to the unaided

eye. The mites are found in the hair follicles and sebaceous glands
about the snout, eyes, ears, the base of the tail, and on the tender
inner side of the legs and belly. The first appearance of infestation
by this mite is reddish or inflamed areas with small, hard pimples
ranging from the size of a pinhead to the size of a small marble.
These pimples soon become numerous and close together,.and later
rupture and exude a yellowish cheesy pus much like a boil. A secondary invasion of Staphylococcus bacteria at times adds to the seriousness of the problem.
CONTROL OF EXTERNAL PARASITES: Lice on hogs are con-

trolled easily by dipping, spraying, or washing with the proper insecticides. Spraying with high pressure is the easiest method. Care
should be taken to wet the hog completely, especially around the
head, ears, neck, and lower portions of the body. The best time of
treatment is in the early fall months before the infestation builds up
to extreme numbers. Materials recommended for treatment are DDT,
methoxychlor, activated pyrethrins, toxaphene, lindane, benzene hexa-

chloride, or chiordane. As these materials are put out by numerous
companies and in various forms, the manufacturer's recommendations
should be followed as to mixing.
Sarcoptic mange of hogs may be controlled by dipping, or spraying with high pressure. Benzene hexachloride, lindane, or chlordane
are recommended. Hogs that are dirty and scabby should be scrubbed

to remove caked mud and to loosen scabs prior to treatment. It is
necessary that the animal be completely covered with the spray or
dip during treatment.
Demodectic mange of hogs, due to its rarity, is of little economic

importance. The mites are deep seated and there is no method of
practical control. Infested animals should be removed from the herd
and butchered. Their quarters should then be cleaned with a strong
lye solution, made by adding 1 pound of flake lye to 15 gallons of
water.
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PRECAUTIONS
Under certain conditions, toxaphene, lindane, chiordane, and
benzene hexachioride may produce injury to the animals. Manufacturer's recommendations should be closely followed. One should
particularly avoid excess dosages of these chemicals.
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