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SWINE RAISING IN ARIZONA
BY E. B. STANLEY, C. L. BELL, AND J. T. RIGDEN

INTRODUCTION

Swine raising on a commercial scale has never become estab-
lished as an integral enterprise of the agriculture industry in
Arizona. Dependence upon the availability of grain feeds natur-
ally confines the production of hogs to farming areas -the Salt
River, Safford, and Yuma valleys in particular, and a few isolated
sections throughout the state.

In 1916 following the opening of the Salt River Valley project
the Arizona hog population reached its highest peak of 60,000.
This marked increase in hog numbers was attributed to the large
acreage of grain crops on the new project land. Following this
peak period a pronounced decrease in the number of hogs oc-
curred, falling back to 18,000 in 1926, the smallest number recorded
in recent years in the state. It is significant that the production
of small grains - barley, grain sorghums, and corn - underwent
a steady decline over the same period. Since 1926 the trend in
small grain production has swung gradually forward again, closely
paralleled by a corresponding increase in hog numbers which
totaled 53,000 as of January 1, 1942.

The present war emergency has greatly stimulated the produc-
tion of feed crops.

The hog is dependent upon concentrates, principally grain, for
the greater portion of its subsistence; hence any material change
in the supply of grain feed would have a direct bearing upon the
scope of the swine industry. The status of the hog business, there-
fore, will be reflected by the relative position that the production
of grain feeds occupies with respect to the farming industry.
Other livestock enterprises are to be reckoned with as an outlet
for the grain and other staple feed crops. Unless hogs can increase
the net returns to the farm above that of the alternative of market-
ing the crop direct or through some other livestock outlet, hog
raising on a commercial scale will not succeed.

Successful swine production in Arizona has centered largely
around the use of garbage and occasionally surplus dairy by-
products.

It is the purpose of this bulletin to present the results of feed-
ing tests conducted by the Arizona Experiment Station together
with recommendations on management, sanitation, and equip-
ment as a guide for the present or prospective swine raiser in
Arizona.

FEEDS FOR SWINE

Feed costs constitute the major item of expense in producing
hogs. Unlike the cow or sheep, the hog cannot utilize liberal
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amounts of forage and must depend largely upon more concen-
trated feed. An understanding of the relative nutritive values of
the available grain feeds in the hog ration will aid in selecting the
proper feed on the basis of market price.

The feeding value of certain commonly used grains for swine,
based on feed requirement per unit .of gain, is presented in
Table 1. Barley is the principal grain feed for hogs in the state
and is used as a basis for comparison with other grains. Grains
other than those listed -milo, kaffir, oats, and rye -can be used.
All the small grains except corn should be ground, crushed, or
rolled. Rye is seldom used because of its low palatability. Oats
can be fed, but have a limited use because of their bulk. Milo
and kaffir are about equal to hegari in feeding value. Soaking or
cooking grains is not a satisfactory substitute for grinding.

TABLE 1.- RELATIVE FEEDING VALUE OF CERTAIN CEREAL
GRAINS FOR SWINE.

Comparative Comparative
Feed feeding value Feed feeding value

(per cent) (per cent)

Barley (ground) 100 Corn (ground) 117 -118
Barley (whole) 84 -87 Corn (shelled) 117 -118
Hegari (ground) 106 Wheat (ground) 123 -126
Hegari (whole) 96 -97 Wheat (whole) 117 -118

GRAIN REQUIRES PROTEIN SUPPLEMENT

Grains when fed exclusively either singly or in combination do
not make a complete ration. This fact has been demonstrated in
tests conducted at this Station beginning in 1923, the results
from one of which are described herewith. Two lots of pigs of
identical breeding and comparable weights were put on feed in
dry lots. One lot received nothing but ground yellow corn, while
the second was given a ration composed of 90 per cent ground
yellow corn and 10 per cent commercial tankage; both were self-
fed.

The results of the test shown in Table 2 reveal clearly that feed-
ing corn alone is a grossly inefficient practice. The pigs on the
straight grain ration used 765 pounds of corn to produce 100
pounds of gain, as compared with 367 pounds of grain and 41
pounds of tankage for those in Lot II. Supplementing the gain
with tankage increased substantially the amount of feed eaten
but resulted in a correspondingly greater gain. A total of 398
pounds of corn was replaced by 41 pounds of tankage. Numerous
tests throughout the country substantiate these results. Without
exception, faster and more economical gains are secured with any
of the sorghum or cereal grains by feeding a suitable protein
supplement.
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TABLE 2. -A COMPARISON OF A RATION OF YELLOW CORN WITH
ONE COMPOSED OF YELLOW CORN SUPPLEMENTED WITH

TANKAGE.

Lot number I II
Number of pigs in lot 8 7

Number of days on feed 140 119

Corn 90%Ration, self -fed Corn alone Tankage 10%

Average initial weight per pig (lbs.) 53.00 57.00
Average final weight per pig (lbs.) 86.00 209.00
Average gain per pig (lbs.) 33.00 152.00
Average daily gain per pig (lbs.) 0.24 1.28

Average daily ration (lbs.)
Corn 1.80 4.68
Tankage 0.52

Pounds feed required for 100 lbs. of gain
Corn 765.00 367.00
Tankage 41.00

Cost of 100 pounds gain $13.39 $ 7.20

Initial cost per pig rr $9.50 cwt $ 5.04 $ 5.42
Feed cost per pig 4.41 11.60
Total cost 9.45 17.02

Value per cwt. at close of test $ 8.00 $ 9.00

Returns per head, less 2% shrinkage $ 6.74 $18.43

Profit per pig $ 1.41

Loss per pig $ 2.71

Cost of feeds per ton: Corn $35
Tankage $60

ALFALFA HAY AND PASTURE

Alfalfa hay and pasture both can be used effectively in the
swine ration. Inability of the hog to utilize efficiently large
amounts of bulky feeds limits the extensive inclusion of these
feeds in swine rations. The beneficial effect of alfalfa hay or
pasture in hog fattening rations was revealed in results of exper-
iments conducted at this Station which are summarized in Table 3.

The five lots receiving different rations varied markedly in their
rate of gain, the degree of finish, and feed required for 100 pounds
of gain.

Lots I and IV, receiving only pasture, and pasture plus a limited
allowance of concentrates (1 per cent of live weight), respectively,
made the the per gains due to the low cost of the alfalfa. The
pigs in these lots did not acquire a satisfactory finish, sold at a
discount at the end of the test, and returned less profit than any
of the other lots.
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Lot III with an alfalfa pasture and concentrate ration and Lot
V with an alfalfa hay and concentrate ration, both full fed, gave
the greatest profit despite their high feed costs, largely because
of their more rapid gains and desirable finish at market time.
Less feed was required in these lots than in Lot II which was
full fed in dry lot. This can be attributed to the use of alfalfa.

From this and other similar tests it is apparent that any at-
tempt to feed on hay or pasture alone for any long period will
result in slow gains and little or no profit. It is recommended,
therefore, that pigs be fed on a good fattening ration from wean-
ing time to market weight. This test did show, however, that the
addition of good alfalfa hay or pasture to a ration of grain and
tankage improved that ration, resulted in more efficient utiliza-
tion of the feed, and gave faster gains with more profit than did a
ration composed of grain and tankage exclusively.

GARBAGE

This edible refuse of man's food has considerable feeding value
and can be utilized as a hog feed. Garbage varies a great deal in
feeding value. Average municipal garbage analyzes as follows
(dry weight basis) : protein 15 to 25 per cent; carbohydrates 40
to 50 per cent; fats 20 to 25 per cent; ash 10 to 15 per cent. It is
approximately 70 per cent water.

One ton of garbage normally will produce from 35 to 75 pounds
of live- weight gain, depending on the quality of this feed. During
the depression years the quality of kitchen waste was much lower,
resulting in a production of approximately 24 pounds of pork per
ton of garbage. Garbage of excellent quality is capable of pro-
ducing 200 pounds of pork per ton.

Table 4 gives the results of a test conducted at this Station
in which two lots of purebred hogs of widely different weights
were fed on garbage alone.

TABLE 4.- RESULTS OF A TEST COMPARING PIGS OF DIFFERENT
WEIGHTS FED A RATION OF GARBAGE EXCLUSIVELY.

Lot number I II

Number of pigs 6 7
Initial weight per pig (lbs.) 40 138
Final weight per pig (lbs.) 203 266
Average daily gain per pig (lbs.) 1.54 2.12
Average daily ration (lbs.) 14.39 /7.92
Feed required per 100 pounds gain (lbs.) 936 844

There was considerable difference in the age and weight of the
pigs used in this test. The pigs in Lot I were 76 days old and
averaged 40 pounds per head at the beginning of the test, while
those in Lot II were 175 days old and averaged 138 pounds per
head.
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The younger pigs in Lot I were fed 106 days. Four of the pigs
in Lot II were sold after 40 days, and the remaining three were
disposed of 7 days later. The garbage fed in this test was of select
quality and gave higher returns than normally can be expected
from the run of municipal garbage. In Table 4 it will be seen that
936 pounds of garbage produced 100 pounds gain. A ton of this
garbage produced 214 pounds of gain, which is near the maximum
value for this kind of feed.

PROTEIN SUPPLEMENTS

Mixtures of two or three protein concentrates usually produce
more satisfactory results than a single supplement to a grain
feed. Where only one supplement is added, proteins of animal
origin are more effective than those from plant sources.

Tankage and meat scraps

Commercial 60 -per cent tankage and meat scraps are the most
common protein supplements for swine. These feeds are rather
complete in their protein content and give very satisfactory re-
sults. When enough of either is used to compose 10 per cent of
the ration, it is not necessary to add minerals, other than common
salt, to the swine ration. The benefits derived from the addition
of tankage to a grain ration are shown in Table 2.

Cottonseed meal

This feed is not so complete in its protein supplemental value
as is tankage. Due to its relatively low cost, as compared with
tankage, it can well be used as part of the protein supplement.

Cottonseed meal or cake contains a compound which is toxic,
and often fatal to swine when fed in large amounts. It cannot be
considered a safe feed when comprising over 9 per cent, by weight,
of the ration. With this limitation, in addition to an unbalanced
protein content, cottonseed meal requires some additional protein
supplement.

A mixture of 50 per cent cottonseed meal and 50 per cent
digester tankage or meat scraps is very satisfactory when it con-
stitutes 12 per cent of the ration. A combination called trinity
mixture composed of 50 per cent tankage, 25 per cent cottonseed
meal, and 25 per cent alfalfa meal is very good. Under test con-
ditions pigs have made faster and more economical gains when
this mixture was used as a supplement than when tankage was fed
as the only protein concentrate. Where alfalfa hay or pasture is
available, the alfalfa meal may be omitted from the mixture.

Young growing pigs without access to good pasture will require
a liberal allowance of a good protein supplement amounting to
12 to 15 per cent of the ration. After reaching the 100 -pound size,
this percentage can be reduced gradually to not less than 5 per
cent during the latter part of the fattening period.
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Linseed meal, fish meal, and other supplements
Fish meal, linseed meal, corn gluten meal, wheat middlings,

and various by- products of the milling industry are not available
in large amounts in Arizona and are seldom used to supplement
the grains fed in this state. Where relative prices warrant, they
can be used in satisfactory concentrate mixtures. When proteins
of plant origin are used exclusively, additional calcium in the
form of ground limestone or bone meal should be added in the
amount of 2 per cent of the ration.
Pasture and hay

Alfalfa hay and pasture are comparatively high in protein. This
is true also of other green forage crops. Because of the bulky
nature of these feeds, pigs will not receive enough protein if
forced to depend entirely upon these sources. It is desirable to
add 5 per cent (by weight) of a suitable protein supplement to
the ration of pigs receiving grain and having free access to either
good hay or pasture.
Skim milk and buttermilk

Skim milk and buttermilk are two of the best protein supple-
ments for swine rations and when either is available at reasonable
prices it can be used with very desirable results. These feeds are
practically identical in value provided neither has been diluted
with washings.

Skim milk is satisfactory when fed either sweet or soured, but
it is not advisable to sour it one day and feed it sweet the next.
When soured, care should be taken to use sanitary equipment
and protect the milk from flies.

A test was conducted at the Arizona Agricultural Experiment
Station to study the value of skim milk as a supplement to a
basal ration of cracked hegari and alfalfa pasture for fattening
hogs. The average weights of the two lots of pigs used in this test
and their respective daily gains are given in Table 5.

TABLE 5. -SKIM MILK AS A SUPPLEMENT TO HEGARI AND
ALFALFA PASTURE FOR FATTENING PIGS.

Lot
riO'

No.
of

pigs

Length
of test
(days)

Ration
Initial
weight
(lbs.)

Final
weight
(lbs.)

Gain
per pig
(lbs.)

daiAv.ly
gain
(lbs.)

I

II

7

9

77

77

Cracked hegari,
self -fed;
alfalfa pasture
Cracked hegari,
self -fed;
alfalfa pasture,
skim milk

56

57

151

180

96

123

1.24

1.60

The addition of skim milk to a ration of cracked hegari fed
from a self- feeder and alfalfa pasture resulted in 29 per cent
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greater gains, showing that skim milk' is especially valuable for
promoting gains in young pigs when fed on grain and alfalfa
pasture.

Numerous tests comparing the value of skim milk with tankage
show that 100 pounds of skim milk will replace 7.3 pounds of
tankage and 11.5 pounds of hegari. On the basis of current feed
prices, skim milk is worth 46 cents per hundredweight. The high
value of dry matter in skim milk is shown by the fact that 100
pounds of skim milk containing 10.0 pounds of dry matter will
replace about 16 pounds of dry matter in corn and tankage.

When skim milk is fed in abundance, it has less value than
when fed in limited amounts. Neither skim milk nor buttermilk
makes satisfactory gains when fed alone. The proportion of skim
milk or buttermilk required to balance a ration varies with the
age of pigs. With increasing age, less milk is required per pound
of grain; however, the greater grain consumption of older pigs
makes for a rather constant amount of milk required per head
from 50 pounds weight to 200 pounds. For pigs not on pasture
but receiving good alfalfa hay, an allowance of 6 or 7 pounds of
skim milk per head daily will give very satisfactory results.
When pigs are on pasture, the skim milk allowance should be
limited to 3 or 4 pounds per head daily. One gallon of skim milk
weighs approximately 8.25 pounds. '

MINERALS

When a grain- and -pasture ration is properly supplemented with
tankage, meat scrap, or any other animal product, the addition of
minerals other than common salt is not needed. If supplements
of plant origin (such as cottonseed meal, linseed meal, soybeans,
soybean meal, or wheat middlings) are used to supply the protein
requirements, the addition of certain minerals or mineral mixtures
results in more efficient feed utilization. Under these conditions
a mineral mixture of 10 parts ground limestone, 10 parts steamed
bone meal, and 5 parts common salt fed to the extent of 21/2 per
cent of the total ration is recommended.

In rations which require no general mineral supplement, com-
mon salt should be added in amounts equal to one half of 1 per
cent.

BREEDS OF SWINE
The Duroc Jersey, Berkshire, Hampshire, Chester White, Black

Poland China, and Spotted Poland China are the more popular
breeds of hogs in the United States, and with careful selection any
one of these breeds should prove desirable in Arizona. At present
the most prevalent breeds in the state are the Duroc Jersey and
Hampshire.

BODY TYPE
Breeding stock should be medium in length with a wide, smooth,

evenly arched back, and deep, smooth sides. Neither the extreme
chuffy type nor the very long- bodied, narrow hog is desirable.
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Lack of depth and thickness in the rear flank should be avoided,
since these faults result in bacon sides which are uneven in thick-
ness and poor in quality. The shoulders should be smooth, neatly
laid in, and should not be wider than the hams. Wide shoulders,
tapering to narrow hams, yield carcasses too heavy in front which
give relatively small loins and hams. The rump should be long and
well rounded, the ham wide and full down the sides and carrying
low to the hock joint. Breeding animals should be straight and
strong on their feet and pasterns. Breeding stock with toes of
uneven length, or badly turned -out feet are not desirable. These
faults are heritable and make the hog more susceptible to
crippling and other injury. Wrinkling on the sides and hams,
heaviness or wastiness about the head and the underline, and
narrow, pinched loins are other objectionable faults in swine.

Attention to prolificacy and good milking qualities is essential
in making selections for replacement of gilts and sows in the
breeding herd. The tendency to bear large litters is inherited and
warrants due consideration. A gilt or sow should have at least ten
or preferably more normal teats.

SWINE MANAGEMENT
CROSSBREEDING

Crossbreeding has become an accepted practice in commercial
swine production. In following a simple crossbreeding program,
only good purebred parent stock should be used. Most any of the
above -mentioned breeds should prove acceptable for this purpose.
Crossing a Poland China boar on Duroc Jersey sows has proved
satisfactory, as has the Duroc- Hampshire cross, the Poland China-
Chester White cross, and the Berkshire -Hampshire cross.

Pigs produced from crossing two breeds usually show more
vigor at birth, grow more rapidly, and make more efficient utili-
zation of feed than the parent breeds.

A crossbred pig should never be mated with another crossbred.
This permits genetic segregation, and litters produced will vary
widely in type, vigor, and other characteristics. Crossbred gilts
can be retained as brood sows if they are mated back to a pure-
bred boar of a third breed. This three -breed cross will result in
pigs which are equal to or superior to those produced by the two -
breed cross. It is not advisable to extend this to include more
than three breeds.

There is another system of breeding which justifies the use
of crossbred gilts. Under this plan, known as backcrossing or
crisscross breeding, the gilts produced by crossing two breeds are
retained and bred back to a boar of one of the parent breeds.
Gilts from this mating are retained and bred to a boar of the
other parent breed. This can be continued indefinitely by alter-
nating the breed of the boar each generation. The pattern of this
program is illustrated by the diagram. Crisscrossing is not
warranted in small herds unless two or more breeders co- operate
in furnishing boars.
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Duroc Jersey
boar

Poland China Poland China
sow J boar Duroc boar

Crossbred gilts Crossbred gilts}Poland China
boar Crossbred

Crossbred gilts gilts
etc.

THE BOAR

The use of good purebred boars is the most effective means of
improving the desired type and quality of the swine herd. Indis-
criminate selection of boars can easily result in the production of
mediocre market stock.

Breeders with small herds of sows will find it convenient to let
the male run with the sows during the breeding season. This
practice is acceptable in herds up to about ten sows. Where more
than this number are maintained, individual mating or hand
breeding is advised in order to conserve the services of the boar.

The boar can be fed the same ration given the sows and
allowed all he will eat throughout the breeding season. When not
in service, the boar can be kept in moderately thin condition on a
balanced concentrate mixture fed at the rate of 11/2 pounds per
100 pounds weight. Good quality alfalfa hay should be added if
pasture is not available.

Occasionally boars will refuse to eat sufficiently when in serv-
ice. The presence of a pig in the boar lot may correct this
trouble. Close confinement of boars for prolonged periods during
the nonbreeding season is not advisable. Feeding at some dis-
tance from the shelter will require the boar to exercise, or, if no
other system seems feasible, the boar can be driven a short
distance each day.

CARE OF THE BROOD SOW

The breeding herd can be managed to produce either one or two
litters each year. The two- litter practice finds support on those
farms prepared to devote major attention to hog raising and where
feeds are obtainable throughout the year. To follow this plan,
pigs must be weaned when 8 to 10 weeks old and sows rebred
shortly after the pigs are weaned. The average period between
breeding and farrowing is 112 to 115 days. In the warmer sections
of the state, pigs should be farrowed during the cdoler seasons,
preferably the latter part of September and of March. Sows
should be bred about June 1 for late September farrowing. The
fall litter will need to be weaned when about 9 weeks old, and the
sow rebred for her spring litter not later than December 2. The
spring pigs should come in late March in time for good growth
before the hot weather sets in. This breeding schedule will make
it possible to market the two crops of pigs in April and October,
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respectively. Seasonal trends of hog prices on the central markets
favor the months of August and September, and March and April.
Prices range higher during the late summer and early fall than
in the months of January to March.

The swine raiser who breeds for only one litter each year can
choose to breed only young sows. Under this practice gilts can be
bred when 9 months old, and after raising the litter to weaning
age the young sows can then be fattened and sold. Replacement
gilts can be selected from the pig crop to serve as sows the follow-
ing year. Young sows will produce smaller litters than older
sows. This disadvantage can be compensated for by the saving
in maintenance cost of breeding stock and the greater sale value of
young sows.

Sows should be maintained on a well- balanced ration and should
be gaining in weight when bred. An ample feed allowance and
access to good pasture will insure regularity of breeding and
shorten the time necessary to breed all of the sows. The impor-
tance of proper feeding at this stage can best be illustrated by
results of a test conducted at this Station. Gilts maintained on a
ration of hegari grain and tankage developed normally, were
thrifty, and attained the same average weight as others of com-
parable age. When the gilts were 9 months old they were bred
and were rebred as often as they came into heat. They failed to
conceive. One was maintained in the herd for 2 years and never
raised a litter, although bred repeatedly. Litter mates of these
gilts, fed on the same ration but with free access to alfalfa pasture,
bred regularly and developed into good brood sows.

This test clearly shows that hegari and tankage are not adequate
for breeding gilts. Alfalfa added to the ration resulted in normal
breeding. It is recommended that all breeding stock be given
access to pasture or alfalfa hay.

Tests conducted at other stations have clearly demonstrated
that barley, hegari, or white corn fed with mineral and protein
supplements will not give satisfactory results when fed to breed-
ing animals. The deficiency, which has been shown to be vitamin
A, is easily corrected by the addition of alfalfa hay or pasture.

The ration of the pregnant sow should be well fortified with
the essential proteins and minerals in order to properly nourish
the developing litter. Calcium and phosphorus are the two prin-
cipal bone constitutents and also contribute to the formation of
milk casein.

Grains used in the swine ration are fairly rich in phosphorus
but do not contain an adequate amount of calcium. The use of
tankage and good alfalfa hay or pasture will protect against a
calcium deficiency. Cottonseed meal or linseed meal when used
as the only protein supplement will not fill the calcium require-
ments, and enough calcium in the form of steamed bone meal or
ground limestone should be added to comprise 2 per cent of the
ration.

A sow which has produced a good litter will be in rather thin



14 EXPERIMENT STATION BULLETIN 185 (REPRINT)

condition at weaning time. If immediately rebred, she will need
to gain about 100 pounds during the subsequent pregnancy period
to insure an ample reserve of fat which can be drawn upon
during the suckling period.

Because of their normal growth requirements, young sows and
gilts generally will require more feed than older sows per unit of
weight. Sows in good condition at the start of the gestation period
require less feed than thin sows. They must be in good condition,
though not excessively fat, at farrowing time.

Sows can be carried through the gestation period entirely on
alfalfa pasture, but this is not a satisfactory practice because they
will be too thin at farrowing time to properly suckle their litters.
A safe general rule to follow is to feed the sows about 1 pound of
concentrates composed of 90 per cent grain and 10 per cent pro-
tein supplement per 100 pounds of body weight, in addition to
good hay or pasture. A more liberal allowance of protein is ad-
visable during the last 40 days of pregnancy to nourish the rapidly
developing fetus.

Three or 4 days before farrowing time, the sow should be
placed in farrowing quarters. Individual care at farrowing time,
when pig mortality is the greatest, is advisable. It is frequently
necessary to clean the mucus from the mouth and nose of a pig
to prevent suffocation, and not infrequently a pig will become
entangled in the afterbirth. In cold weather, or if the sow is nerv-
ous, the pigs can be taken away and kept warm in a basket until
the sow is through farrowing.

A common mistake in swine management is overfeeding the sow
just prior to and following farrowing. Sows are feverish and
irritable at this time and should have plenty of fresh water at
hand. Ten to 12 hours after farrowing, the sow should receive her
first feed. About two handfuls of a rather light and lak'ative feed,
preferably bran, is sufficient. After this, she should be started
gradually on her regular ration. A good rule to follow is to feed
11/2 pounds of grain the first day following farrowing and increase
at the rate of 1 pound per day for the next 10 days. This will bring
the sow to full feed in 10 to 12 days following farrowing. A sow
suckling a good litter should be given all the feed she will eat after
the first 12 days. Most sows will consume an average of 9 to 14
pounds of concentrates per day during the remainder of the
suckling period.

CARE OF THE PIGS

When newborn pigs are maintained exclusively on concrete or
other tight floors for more than a week, they become susceptible
to anemia because of the deficiency of iron and copper in the sow's
milk. The hair becomes rough, the pig exhibits a white, scoured
condition, and a spasmodic thumping of the sides is evident when
disturbed. This condition can be corrected easily or prevented by
placing a box of clean soil in the pen or by providing an outside
run for the pigs.
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Removal of the needle teeth of newborn pigs will help to pre-
vent their getting sore mouths and also may save the sow some
udder trouble. These teeth can be clipped off close to the gums
with a pair of side -cutting pliers.

Male pigs are castrated when they are from 1 to 6 weeks old.
The purebred breeder will delay this operation until the pigs have
attained sufficient development to make possible accurate selec-
tion of the breeding stock.

At about 2 weeks of age, pigs are capable of eating solid feed.
In competition with the sow they may have little opportunity
to satisfy their requirements, and there is danger of the young
pigs becoming injured at the feed trough. Construction of a creep
where pigs can feed independently of the sow is a recommended
practice. See discussion under "Hog Lot Equipment."

FATTENING FOR MARKET

Pigs are usually fattened on a full ration from weaning age to
market weight or fed on a restricted feed for a time after weaning
and subsequently finished on a full ration. The first method fattens
the pigs in the quickest time. They can be full fed either by hand
or self -feeder on alfalfa pasture or other forage, or in dry lot. The
second method is used if there is reason to extent the time of
marketing, and in case a maximum use of pasture is desired. The
feasibility of either method will depend upon local conditions. It
is doubtful economy to restrict the amount of concentrates unless
grain feeds are very high in comparison with pasture expense.
Inexperienced hog raisers frequently overestimate the capacity of
the young porker for pasture. Too often, reluctant feeding of
concentrates to pigs on pasture will cause them to become un-
thrifty and will result in expensive gains.

From the foregoing discussion of swine feeds, suitable fattening
rations can be selected. A pig at weaning age weighs 30 to 50
pounds and when ready for slaughter, 180 to 225 pounds. It sel-
dom pays to carry butcher hogs beyond 250 pounds in weight
because of the marked increase in feed cost per pound of gain. To
make the approximate 160 pounds of gain during the fattening
period will take about 106 days, on the basis of a 11/2 -pound daily
weight gain. Reference to tables reporting results of feeding tests
and to Table 6 shows the feed requirements in terms of gain in
weight.

SWINE PRODUCTION COSTS

There are no reliable data of swine production costs in Arizona.
In the absence of dependable cost records, an estimate based on
feed requirements is presented herewith as an indication only of
the approximate costs to produce a hog to market weight. On the
basis of extensive cost studies in leading swine raising sections of
the country it is known that feed costs represent about 75 per
cent of the total production cost. Since feed requirements for
swine raising are known, the application of local feed prices will
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TABLE 6.- APPROXIMATE AMOUNT (POUNDS) OF FEED REQUIRED
DURING THE VARIOUS PHASES OF SWINE PRODUCTION.

Sow
gestation
period

Sow and
litter

during
suckling
period

Pig* at
weaning

age

Feed per
pig from
weaning
to 200 -
lb. wt.

Total
feed

required
for each
200 -lb.

pig
produced

Pasture or
hayt 258.0 150 68.0 52 120.0

Protein
supplement 6.3 20 4.2 52 56.2

Hegari or 448 or 692 or 190 or 670 or 860 or
barley 475 740 203 712 915

'Calculated on the basis of six pigs weaned per litter.
-Alfalfa pasture calculated to a hay equivalent.

afford a reliable appraisal of their values in terms of market swine.
Reference to Table 6 will show the total feed necessary to pro-

duce a 200 -pound market hog and the feed requirement for each
stage of its development. The cost of this feed will approximate
75 per cent of the total cost, the remaining 25 per cent represent-
ing charges for labor, interest, depreciation, death loss, veterinary
fees, and miscellaneous costs.

In Table 7 an estimate is shown of the cost of producing 100
pounds of pork on the basis of from four to eight pigs per litter
and with feed prices as given at the bottom of this table.

TABLE 7.- ESTIMATED COST OF PRODUCING HOGS IN ARIZONA.

No. pigs Cost
raised per hundred pounds

per litter of pork produced

4 $13.08
5 12.30
6 11.76
7 11.38
8 11.10

Feed prices per ton: Ground hegari $35
Tankage 60
Alfalfa hay 15

HOG LOT EQUIPMENT

Adequate facilities for the proper care and handling of hogs is
essential for a successful swine enterprise, whether large or
small. Fortunately, a moderate climate and yearlong pasture sea-
son minimize the need for shelter, especially in the principal hog
raising sections of central and southern Arizona. Some additional
provision will be necessary for housing in the colder parts of the
state, and ample protection from heat and sun must be provided in
the warmer areas.
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Figure 1.- Construction details for a portable hog house.

Descriptions and illustrations of equipment suitable for hog
raising in Arizona are herewith presented.

FARROWING HOUSES

Throughout the state some sort of protection is needed for
farrowing sows and their litters during the suckling period. This
may be furnished by central farrowing barns, colony houses, in-
dividual portable houses, or rough shelters in the warm areas. The
first two mentioned are expensive and are not recommended for
use in Arizona. The portable A -type house as shown in Figure 1
can be built cheaply and is easily moved. The walls of this type
can be raised to provide shade and protection from the cold when
closed. It is well adapted to pasture use where with a small panel
enclosure the sow and pigs can be confined a few days after far-
rowing. A ser4es of these houses can be set together and with the
sides raised provide ample shade.

Farrowing shelters can be built in small fields when pigs are to
be raised on pasture. Panel partitions as shown in the illustration
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PItitè i.-Field farrowing shelter with removable panels. A space of 8 by
9 f et is sttfAcient for each sow and litter.

e temporary enclosures for each sow and litter and can be,
removed after the young pigs are 10 days old. The roof may
made of lumber, sheet iron, or straw. A straw roof is cheap and
can be easily opened to the sun when not in use, lessening t-

iger of parasite infestations. Sows using this colony type o
owing quarters should be bred to farrow about the same time

vantage should be taken of high, hard ground in the location of
ese shelters. Hard soil, such as caliche, is recommended for

urfacing to prevent rpç 3ng out of large holes where pigs can be .
mothered.

Plate II.- Inside corner view of a permanent farrowing house.

Plate II shows an aside view of a permanent farrowing house.
Note the concrete fläör, guard rail, water trough, and the board
partitions. This type of construction is.,;. expensive but requires
little maintenance and is easy ö keep clean A., inch or two of
sawdust bed it g is d sirá ë on concrete floors ,.Quarters cif this
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Figure 2.- Construction details for a pig creep.

type can also be used by breeding or fattening stock in conjunc-
tion with an open adjoining lot when pasture is not available.

PIG CREEP

For rapid gains young pigs should be started on a grain mixture
at 2 to 3 weeks of age. If the sow is self -fed the pigs can eat with
her. If not, a creep built in the corner of an enclosure, as illus-
trated in Figure 2, and equipped with a flat trough affords the
young suckling pig after 2 to 3 weeks of age a way to supplement
its milk feed from the sow. Creep feeding is especially useful for
pasture- raised litters. When sows and pigs are confined to small
lots, some arrangements should be made for the pigs to have access
to grain, as coarse feeds fed to the sow may not be conducive to
best gains for the pigs. Any ground grain is suitable for creep
feeding. Creep feeding teaches young pigs to eat as well as
furnishing additional nutrients.

SELF -FEEDER

If pigs are to be fattened by self- feeding, they should be taught
to eat from a self -feeder before they are weaned from the sow.
Many types of -self- feeders are being used, one of which is illus-
trated in Figure 3. When hogs are fed on pasture, portable self -
feeders can be kept in the field. Larger, permanent feeders can
be built on the same plan for dry lot feeding.
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Figure 3.-Construction details for a self-feeder for hogs.

Figure 4.-Construction details for an alfalfa feed rack for hogs.
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For
both ends out and set over an old mower wheel, the bottom
small units, suitable feeders can be made by using a barrel

with
anchored to the spokes of the wheel. The wheel should be set on
a solid platform, preferably made of concrete. The cutout end of
the barrel can be used as an inside cone to divert the food to the

. .edges

FEET) -ROUGH,

Trough feeding is necessary in
farrowing pens where slop feeds
are fed and when self-feeders

.
are not used. Feed troughs must
be substantially made to with-
stand the characteristic feeding
habits of the hog. If liquid feeds
are to be given, troughs should
be constructed to facilitate

troughs are suitable for small

by 8-inch material strongly re-
inforced are easily constructed
and easy to

.

clean.
PTht&: 111. -A useful kind of Unsanitary troughs lead to
th ross pieces preventing disease and nutritional disor-
cleaning. ders in swine feeding.

FEEDING FLOORS

A feeding floor is necessary oti which to feed garbage. Concrete
construction is best because it is durable and easily cleaned. A

Plate feeding.'
k
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deep footing should be made to prevent undermining. Plate IV
illustrates a usEble type of feeding floor. Note the trough that can
be used for slop or skimmed milk; also the drain for removing
washing water. The floor could be improved with a better founda-
tion and a drain pipe leading out of the yard. If ear corn is fed,
considerablesaving on feed can be made by feeding;on a concrete
floor rather than on the ground.

HAY RACK

When ;;green pasture is not
available, alfalfa hay should be
used as a substitute. The hay
may be ground and fed mixed
with the grain. The whole hay
can best be fed in a small hay
rack. Figure 4 illustrates a sim-
ple type of alfalfa feeding rack.

Plate'V. -A watering system suit-
able f+r large fattening pens. The
water supply is regulated by a float
valve. There is a drain plug at one
end to facilitate cleaning. The pipe
guards are effective in, keeping
hogs out of trough.

WATER

Clean, fresh water is essential
for thrifty swine production.
Plate II illustrateg a method of
supplying water in permanent
farrowing houses. For fatten-
ing pens a system such as shown
in Plate V furnishes a good; wa -
ter supply. In pastures ° and
small lots the water barrel is
satisfactory. Figure 5 shows con -
struction:. and use of the water
barrel. This plan can be easily
modified to make use of mate-
rial on the farm. These barrels
should be mounted on skids so
they can be moved to new
pastures

HOG WALLOW

Wallows are not considered
necessary for hog comfort. The

usual wallow is so unsanitary that it adds to the danger of disease.
If one is constructed it should be in the shade and made with a
solid concrete bottom so it can be easily drained and cleaned. The
old -fashioned mud hole is the source of much trouble on the hog
ranch. Remember the hog likes to be clean and will keep itself
that way if given an opportunity.
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SHADE

Protection from the sun is im-
portant, especially in southern .

Arizona. Shade should be pro-
vided in every pasture and feed
lot. This need not be made by
expensive or elaborate construc-
tion. Straw, brush, sheet iron or
scrap lumber can be used for Plate VI. -Shade in the feed
this purpose. In hot areas during
the summer months self -feeders should be placed under shade.

Swine raising on pasture requires good fences. The permanent
pasture fences should have 26 -inch woven wire with two barbed
wires on top. This makes a fence suitable for other stock as well
as hogs. The woven wire should be heavy with 11- gauge stay
wires, top and bottom wire 9 gauge, and other horizontal 'wires
at least 12 gauge and should be set 2 to 3 inches from the ground.+'
Posts should be set a rod apart and if wooden, measure at least
3 inches at the top diameter. Well -braced corners are essential.

steel or wooden gate gives most satisfactory use. a

WENT HOLE

14 FILLING MOLE
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Figure 5.- Construction details for a water barrel.
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Temporary fences do not need so many posts. The netting wire
is essential but can be lighter in weight than that used for per-
manent fences.

On moist ground electric fences give good results. Such fences
are useful to hold animals on small areas or pastures for short,
intensive grazing periods. Electric fence wires should be on
borders as alfalfa or weeds will ground them out if they grow high
enough to touch the wire.

Fencing for permanent feed pens and other small areas must be
made substantial in order to cut down repair costs. Posts should
be only 10 to 12 feet apart in these pens. Two by 6 lumber bolted
to the posts 2 inches and 30 inches off the ground with heavy
gauge netting wire in between, as recommended for permanent
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Figure 6.- Construction details for a portable loading chute.

fences, makes a pen that will stand heavy use. Setting the posts
in concrete will add to the strength and permanency of any fence.

LOADING CHUTE

A portable chute is not essential but is very convenient for load-
ing hogs. The chute can save many pounds of pork when loading
for market or when hogs are being moved on the farm.
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SANITATION*

There are very effective preventive and curative treatments for
several important swine diseases, but the spread of these diseases
and many others is dependent upon sanitation. Disease organisms
and parasite eggs which cause swine diseases thrive in dirty, wet,
dark and crowded quarters. Sanitation, which is concerned with
maintaining the surroundings and environment in such a way as
to be conducive to health, should include the control of these fac-
tors that maintain disease organisms on the farm or allow them to
be spread from other farms.

The intestinal parasites and filth -borne diseases are responsible
for most of the hog losses in Arizona, although the acute infec-
tious diseases such as hog cholera, erysipelas, flu, and enteritis
have become well established in many areas. The former can be
controlled by sanitation alone, but infectious diseases require
preventive vaccination with sanitation.

Swine houses and lots should be well drained and kept clean.
The hog wallow, which has been discussed, should be eliminated
unless it can be drained frequently and cleaned. It is in these wet,
dirty places that parasite eggs and disease germs live.

Crowding should be avoided. Crowded lots are difficult to keep
clean and although all diseases do not originate from filth, they
will spread rapidly under crowded conditions.

All sick or unthrifty swine should be isolated. Frequently
disease can be checked by the removal of a few sick hogs that
would spread their infection to others.

Hogs of different ages should not be put together. This is
especially dangerous when old hogs are placed in the same lot with
young pigs. The older, resistant hogs may harbor many organisms
and parasites that cause diseases in young pigs.

New additions to the farm coming from markets or other farms
should be isolated for several weeks before being added to the
herd. This precaution is necessary because apparently healthy
hogs may be carriers of a disease or be in the incubative stage of a
disease without showing any symptoms. If disease should develop
in these additions it is easily controlled in isolation without danger
to the entire herd.

Remarkable success has been achieved by the adoption of the
McLean County system of sanitation throughout the large hog
raising areas of the Middle West. This system was primarily
directed against the control of parasite eggs, but it is just as suc-
cessful against other disease organisms. The essential steps in this
system are briefly outlined as follows:

1. The farrowing pens should be thoroughly cleaned. All loose
materials should be removed, and the floors, walls, and equipment
should be scrubbed with a solution of 1 pound of lye to 20 gallons
of boiling hot water. After this is allowed to dry out spray every-

*By W. J. Pistor.
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thing with a compound cresol solution. Use 1 pint of compound
cresol to 4 gallons of water.

2. The sow should be thoroughly washed before she is placed
in the f arrowing pen. Care should be taken to get off all dirt
from the body and feet. Use warm, soapy water for this.

3. The sow and pigs should be kept confined to the farrowing pen
until they are moved to a clean pasture. This is especially neces-
sary if the pens are near old hog lots. If the farrowing pens have
cement floors, clean dirt should be provided to prevent anemia.

4. The sow and pigs should be hauled to the pasture. The haul-
ing prevents the pigs from picking up any organisms from the
surrounding contaminated soil. The pasture should be one which
has been cultivated since last used by hogs.

5. The pigs should be confined to the clean pasture until they
are 4 or 5 months old. Use hog -tight fences and do not allow the
pigs on pasture during irrigation or when it is wet from recent
irrigation.

6. The feeding equipment should be moved frequently to avoid
pollution around it.

The acute infectious diseases can be partially controlled by
sanitation, but the diagnosis and vaccination program should be
done by a competent veterinarian or other person who is familiar
with these diseases. There are many vital considerations, besides
just the injection of the vaccine, that have to be studied before
undertaking control measures. If veterinary service is not avail-
able in the community, the veterinary department of the Univer-
sity or the State Veterinarian's Office should be consulted.

SUMMARY

1. The hog is dependent upon concentrates, principally grain,
for the greater portion of its subsistence. The status of the hog
business is reflected by the relative position the production of
grain feeds occupies with respect to the farming industry. Unless
hogs can increase the net returns to the farm above that of the
alternative of marketing the grain crop direct, or through some
other livestock outlet, hog raising on a commercial scale will not
succeed.

2. Successful swine production in Arizona has centered largely
around the using of garbage and occasionally surplus dairy by-
products.

3. Knowledge of the relative nutritive values of available grain
feeds is essential in the proper selection of feeds on the basis of
market price (see Table 1).

4. The feeding of grains, either singly or in combination, is a
grossly inefficient practice. Without exception, faster and more
economical gains result from supplementing any of the cereal or
sorghum grains with a suitable protein feed.

5. Alfalfa hay and pasture can be used effectively in raising
hogs. Inability of the hog to utilize efficiently large amounts of
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bulky feeds limits the extensive inclusion of these and similar
feeds in swine rations.

6. A "trinity mixture" composed of 50 per cent tankage, 25 per
cent cottonseed meal, and 25 per cent alfalfa meal constitutes a
very suitable protein supplement to feed with grain for swine. If
alfalfa hay or pasture is available the alfalfa meal may be omitted.

7. Skim milk and buttermilk are unexcelled as protein supple-
ments to grain in swine rations. These feeds are practically iden-
tical in value.

8. When a grain and pasture ration is properly supplemented
with tankage, meat scraps, or any animal product, the addition of
minerals other than salt is not needed. If supplements of plant
origin (such as cottonseed meal, linseed meal, soybean meal, or
wheat middlings) are used as the exclusive protein supplements,
the addition of certain minerals results in more efficient feed
utilization.

9. The most prevalent breeds of swine in Arizona are the Duroc
Jersey and Hampshire. With careful selection any of the popular
breeds are adapted to this state.

10. Crossbreeding has become an accepted practice in commer-
cial swine production.

11. The use of good purebred boars is the most effective means
of improving the desired type and quality of the swine herd.

12. Feed represents about 75 per cent of the total swine produc-
tion cost. Application of local feed prices to the feed requirements
for swine raising will provide a reliable appraisal of their values
in terms of market swine.

13. Adequate facilities for the proper care and handling of hogs
is essential for a successful swine enterprise.

14. The intestinal parasites and filth -borne diseases are respon-
sible for most of the hog losses in Arizona, although the acute
infectious diseases such as hog cholera, erysipelas, flu, and enteritis
have become well established in many areas. The former can be
controlled by sanitation alone, but infectious diseases require
preventive vaccination with sanitation.
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