Chapter 7

Digestive System

Before studying swine, it is important to
understand the animal with which you are
working. The pig is a simple stomached
animal that is called a monogastric. The pigs’
digestive system is very similar in design to
another single stomached animal called a
human. Humans and swine begin digestion of
food in the mouth. The tongue and teeth
gather feed and break it down into smaller
pieces in order to make it easier for the animal
to digest. Next is the esophagus, a long tube
that carries the feed from mouth to stomach.
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stomach

The stomach serves as a reservoir for short
term food storage and digestion. In the
stomach, digestive enzymes break down the
feed components so that they may be
absorbed into the blood stream.

The next step in the digestive process takes
the remaining undigested feed into the small
intestine, where it is broken down further for
absorption into the body. After the small
intestine has removed the available nutrients
from the feed, the remaining material is
passed into the large intestine and finally
excreted from the body through the reccum or
anus. (See Figure 7.1)
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Figure 7.1
The swine digestive system
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Chapter 8

Nutrition

Efficient and profitable swine production
depends upon an understanding of the
influences of genetics, environment, herd
health, management and nutrition. These
factors work with each other and the end
result determines the level of production and
profitability.

Feed represents 60 to 75 percent of the total
cost of pork production. Therefore, a carefully
planned and operated nutrition program is
crucial to pork production. You have to
supply your animals with the proper nutrients
on a regular schedule to allow pigs to grow
fast and efficiently in a short time period.

In general, nutrients are divided into five
categories: water, protein, carbohydrates,
minerals, and vitamins. Except for water,
which is largely supplied separately, nutrients
are supplied to animals in the food materials
we provide them (known as feedstuffs).

For pigs, these feedstuffs usually include corn,
soybean oil meal, vitamins and minerals.
These feedstuffs contain different amounts of
the nutrients. That is why mixtures of
feedstuffs are fed to pigs. Mixing feedstuffs to
get the right amount of the nutrients that the
pigs need is called balancing the ration. The
word ration means two things:

1. The quantity of nutrients needed for one
pig for one day.

2. The mixture of feedstuffs that will
supply the nutrients needed by the pig if
he eats a normal amount each day.

Now that we have defined what nutrients are
and how they are supplied to pigs, we will
look at the five categories, each in turn, to
see what they do for the animal and what
ingredients or feedstuffs supply them.

Water

Water is so common we seldom think of it as
a true nutrient, but it is the most essential
and the cheapest of all nutrients.

Water is the largest single component of the
pig’s body. It also passes through the body,
transporting nutrients and removing wastes.
Depriving pigs of water reduces feed
consumption and limits growth and feed
efficiency. Therefore, ample water should be
provided continuously. A pig needs to drink
two to three pounds of water for every pound
of feed it eats.

Water is usually taken into the body at a
lower temperature than the body itself,
therefore, a portion of the body’s heat or
energy must be used in warming the water.
In hot weather this can be a comforting
advantage, but in winter it can be a serious
disadvantage. If the water is ice cold, the pig
will drink less. Reduced water consumption
will limit performance as significantly as a
lack of any other nutrient.

It is important, then, that you make certain
your animals always have all the fresh, clean
water they need and that it is relatively cool
in the summer and warmer in the winter.
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Protein and Amino Acids

The crude protein content of a diet has been
the term historically used as an indicator that
indirectly reflects the pig’s requirement for
amino acids. Proteins are composed of 20
simpler building blocks called amino acids,
and it is actually the amino acids that are the
essential nutrients. Pigs, in fact, do not
specifically need protein, but rather require
amino acids for the formation of muscle and
other body proteins. Various combinations
and arrangements of amino acids produce
various proteins just as different combinations
and arrangements of letters of the alphabet
spell different words.

Ten of the amino acids are called essential,
because these cannot be produced within the
pig’s body. The pig’s growth or performance
can be limited by a lack of even one of the
essential amino acids, even if the other nine
are adequately supplied.

For example, a pig will not grow well on corn
alone. Part of the reason for this is that corn
protein is very low in one of the amino acids,
lysine, as well as many other nutrients.

The ten essential amino acids that must be
provided in swine diets are: lysine, threonine,
tryptophan, methionine, cystine, isoleucine,
histidine, valine, arginine, and phenylalanine.
Most cereal grains are limiting in lysine,
threonine, tryptophan, and methionine.
Therefore, when one evaluates feed
ingredients, these amino acids are most
important in determining protein quality.

Protein quality is a term commonly used to
describe the amount and variety of essential
amino acids found in protein. The protein
quality of common feedstuffs fed to swine
would rank in this order:

1. Animal by-products: such as milk
products, meat and bone meal.

2. Oil-bearing seeds: soybean oil meal,
linseed meal, etc.

3. Cereal grains: corn, oats, wheat, etc.

A corn-soybean oil meal diet is satisfactory in
quality of protein for swine feeding because
soybean oil meal is rich in the amino acids
that are low in corn.

Carbohydrates and Fats
(Energy)

Energy is technically not a nutrient but is a
result of metabolism of carbohydrates (starch)
and fats that are in a pig’s diet. Carbohydrates
and fats are the main source of energy in the
diet. They are the primary fuels that are used
in maintaining body temperature and
producing muscular movement.

Energy must be provided in large amounts
over what is needed for maintenance to
achieve optimum growth and reproduction
responses. Energy is needed in many chemical
changes that occur within the body. Because
energy is needed constantly by a growing pig,
the body stores some energy in the form of
fat. The major source of dietary energy for the
growing pig is from the carbohydrate
component of grains in their feed. Feedstuffs
such as corn, sorghum, and wheat are
excellent sources of carbohydrates. Surplus
protein in the feed may also be converted to
energy.

Minerals

Minerals are needed in body tissues and

to assist in some of the body’s chemical
reactions. In particular, calcium, phosphorus
and salt (often referred to as macrominerals)
are major needs. Calcium is important in
bone formation. Phosphorus is also involved
in bone building and assists in energy
utilization. Salt is important for maintaining
good appetite and water consumption.
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Other minerals are needed in small amounts
and are called trace minerals or
‘microminerals. These include iron, copper,
zinc, magnesium, manganese, iodine, and
selenium.

Of all farm animals, the pig is the most likely
to suffer from mineral deficiencies. This is
due to the following:

1. Hogs are primarily fed cereal grains and
their by-products, which are low in
minerals (especially calcium).

2. The skeleton of the pig, in contrast to
those of other animals, supports greater
weight in proportion to its size, which
means it needs more mineral content
than most animals.

3. Hogs do not consume great amounts of
roughages, which would balance the
mineral deficiencies of grain.

4. Hogs are fed to grow at a maximum rate
and are marketed before they reach full
maturity. Emphasis on rapid growth and
lean meat production requires adequate
mineral concentrations, yet under these
conditions, minerals are often overlooked
in diet formulations. Most minerals are
supplied in purchased supplements.

Vitamins

Vitamins are compounds that assist the body
in the assimilation and use of the other
nutrients. They are described in two classes,
fat soluble (A, D, E, K) and water soluble (the
B vitamins). The body can keep reserves of
the fat soluble vitamins for a time, but the
water soluble vitamins must be supplied in
the diet daily. The purposes of the vitamins
are as follows:

Fat Soluble

Vitamin A (carotene) is found in feedstuffs
like alfalfa and corn (though it deteriorates in
storage). Converted by the body from
carotene, it assists in maintaining the surface
or epithelial cells. Such cells make up the
outer skin as well as the lining of the
digestive and respiratory tracts. Vitamin D is
in compounds that have been exposed to
sunlight. Some Vitamin D is fixed in the
animal itself during exposure to sunlight.
This vitamin assists in the utilization of
calcium. Two other fat soluble vitamins
usually added to vitamin premixes are
vitamins E and K, which are involved in
developing and maintaining body tissue.
Vitamin E’s function is for normal muscle
activity and reproduction. Vitamin E helps to
prevent the membrane surrounding
individual cells from deteriorating, influences
the production of various hormones, and
defends against infection. Vitamin K's
function is to help calcium and Vitamin D
metabolism. The blood requires Vitamin K to
form clots.

Water Soluble

These vitamins occur or are supplied as
chemical compounds in the feeds. They assist
particularly in the changes of nutrients into
energy for growth. They may also assist in
maintaining the health and soundness of the
lining of the digestive organs. This group is
also called the B-complex group. The B
Vitamins generally added to swine diets
include thiamine, riboflavin, niacin,
pantothenic acid, By, and pyridoxine.
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PIG GROWER
MEDICATED How to Read a Feed Tag

FOR PIGS FROM 30 POUNDS TO 75 POUNDS
ADMINISTER TO SWINE IN A COMPLETE FEED FOR

REDUCTION OF THE INCIDENCE OF CERVICAL Pi r er F

ABSCESSES; TREATMENT OF BACTERIAL SWINE & G . ow eed Tag
ENTERITIS (SALMONELLOSIS OR NECROTIC Q

ENTERITIS CAUSED BY SALMONELLA CHOLERAESUIS uestions

AND VIBRIONIC DYSENTERY). MAINTENANCE OF

WEIGHT GAINS IN THE PRESENCE OF ATROPHIC 1. What is the main ingredient in this feed?
REINITIS. 2. How many active drug ingredients are in
ACTIVE DRUG INGREDIENT this feed?
CHEOROTEYRACYCLINE covussunmsmissnsasiasn 100 G/TON , . ,
3. Whart is the minimum crude protein
GUARANTEED ANALYSIS level?
CRUDE PROTBIN crccusccosssssisssssosssssivssssiais i MIN 19.00% ’ )
LYSINE w.ooovcoevccernnrseessissssssss s oo MIN. 1.10% 4. For how many days prior to slaughter
CRUDE FAT ... S ——— MIN. 5.00%

: >
CRUDE FIBER . e MAX. 4.00% should this feed be removed:

CALCIUM ..... B MIN 060% 5. What iS the mlnimum Crude fat level Of
CALCIUN s s . MAX. 1.10% o

PHOSPHORUS ..o MIN. 0.55% this diet?
T, MIN. 0.40% - . -

SALT oo MAX. 0.90% 6. Is ground limestone included in the
SEEENIUM s s G MIN. 0.30 PPM ingredients of this diet?

721N €S MIN. 140.00 PPM

7. At what stage of growth should this

INGREDIENTS ration be f:‘Edp
Grain Products, Plant Protein Products, Processed Grain

By-Products, Animal Fat, Animal Protein Products, Calcium
Phosphare, Lignin Sulfonate, Ground Limestone, Salt, L-Lysine
Monohydrochloride, Methionine Supplement, Zinc Oxide,
Zinc Sulfate, Ferrous Sulphate, Manganous Oxide, Copper
Sulfate, Calcium Iodate, Sodium Selenite, Vitamin A Acetate,
Vitamin D-3 Supplement, Vitamin E Supplement, Menadione
Dimethylpyrimidinol Bisulphite, Riboflavin Supplement,
Niacin, Calcium Pantothenate, Vitamin B-12 Supplement,
Thiamine Mononitrate, Folic Acid, Choline Chloride,
Pyridoxine Hydrochloride, Biotin, Ethoxyquin (As A
Preservative)

FEEDING DIRECTIONS
FEED as the only ration to pigs weighing from 30 pounds to
75 pounds bodyweight.

CAUTION: In order to obtain the desired performance results,
the animals should be self fed.

WARNING: Withdraw 10 days prior to slaughter; contains spunod
high levels of yd feed to sheep.
igh levels of copper; do not feed to sheep ¢/ puT (¢ UsamIaq EU]qB_ISM Sff]d )
MANUFACTURED BY: sahk -
SKILLATHON FEED 7
%S ¢
NET WEIGHT 50 POUNDS (22.7 KILOGRAMS) OR AS
SHOWN ON SHIPPING DOCUMENT 01 '»
%61 "¢
G €

s1onpoid urei§ -1

SIOMSUY Jomoan) Sig
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Energy (Carbohydrates and Fats)'

Whole Grain Barley
Whole Grain Oats
Wheat

Wheat Middlings*
Corn

Milo

Beet Pulp

Hay and Hay Cubes*
Molasses

Whole Grain Rye
Whole Cottonseed*
Buckwheat

Soybean Hulls
Dried Whey

Classifying Feed Ingredients Into Nutrient Groups

Proteins!

Cottonseed Meal

Soybean Meal

Linseed Meal

Corn Gluten Meal

Corn Gluten Feed*

Distillers Grain

Brewers Grain

Blood Meal

Fish Meal

Dehydrated Alfalfa Meal Pellets*

Urea (is a non-protein nitrogen source that is
used in small amounts for protein in
ruminant diets).

' A protein supplement is usually defined as a feed containing greacer than or equal to 20% crude protein (dry matter
basis). Some feeds (for example, those marked wich an “*”) may be described as protein or energy because they are
moderate in fat (energy) and protein or because their concentration of protein may vary to being less than or greater than
20% crude protein. Therefore, those feeds marked with an “*” are most commonly classified as listed above.

Minerals

Bone Meal
Dicalcium Phosphate
White Salt

Trace Mineral Salt
Ground Limestone

Vitamins

None of the feeds listed is a vitamin-only
pre-mix.

Water

##The complete pelleted feed is not listed under a specific category because it contains carbohydrates, proteins,

minerals, and vitamins.

Reference: “Feeds & Nutrition”, 1990, M. E. Ensminger, J. E. Oldfield, and W. W. Heinemann.

Ensminger Publishing Company, Clovis CA.

Examples of feed ingredients are on pages 8-6-8-10 of this book.
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Feed Identification

These are feedstuffs used throughout the livestock industries. Those that are check marked are
commonly used in swine diets.

ogt
=2 g-=.2
L2 PR
E 2 5 & | Name of Feed | Color Texture Other Characteristics
—t .y
MEAZ
v Whole Grain Oats | Brown Slightly rough with | Common cereal grain fed for its fiber
irregular edges
v Cracked Corn Yellow/White | Rough Whole corn kernels that have been
broken; starch may stick to fingers
v Soybean Meal Light brown Granular to By-product after removing oil from
flaky oilseeds; 44% crude protein (CP)
soybean meal=soybean meal plus
soybean hulls; 48% CP=soybean meal
without hulls
v Complete Light brown Smooth Tubular shaped particles
Pelleted Feed with yellow that may be of varying lengths
spots because of breakage of the pellets
Dry Molasses Dark brown Flaky and/or Sweet smell; high in sugar; made from
Granular sugar beets (most common source) or
sugar cane
v Whole Kernel Corn | Yellow Smooth Most common cereal grain in Ohio
v Steam Rolled Oats | Light brown Flaky Whole oats that have been steamed
and rolled; look for creases in the
kernel caused by the roller
v Dried Whey Light brown Powdery Smells sweet like milk replacer;
by-product from making cheese
v Trace Mineral Salt | Bronze Granular, grainy Looks like tiny, uniform crystals
v Ground Limestone | Light gray Granular Looks like small rocks of various sizes
Dried Sugar Beet Grayish brown | Rough Looks like a dried root; by-product
Pulp from removing sugar from beets
v Steam Rolled Brown Flaky Whole barley that has been steamed
Barley and rolled; look for creases in the
kernel caused by the roller; darker
color and shorter in length than
rolled oats
Hay Cube Green Rough Large cube with noticeable hay
particles pressed together
v Wheat Middlings | Brown with Flaky By-product from removing starch
white spots from wheat; looks like crumbled
bran cereal
v White Salt White Granular, grainy Looks like tiny, uniform crystals
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v Fish Meal Brown Powdery Smells like fish; look for tiny bone
chips; by-product from fisheries or
removal of oil from fish

v Distillers Grains Brown Elaky to powdery Sweet smell; by-product from
making alcohol for liquor or fuel

v Soybean Hulls Light brown Flaky Look for dark specks from the outer
coat of soybeans; by-products of
removing oil from soybeans

v Corn Gluten Yellow Granular to By-products from removing starch,

Meal powdery oil, and germ from corn

v Blood Meal Dark brown Granular By-products from meat industry

to dull red to powdery

v Dehydrated Green Smooth Tubular shaped particles that may

Alfalfa Meal be of varying lengths because of

Pellets breakage of the pellets

v Dicalcium Gray Granular Looks like small rocks of uniform sizes

Phosphate

Urea White Granular Small bead-like particles; used a
source of non-protein nitrogen for
ruminant animals

Buckwheat Brown to Smooth with Grain grown in limited quantities

light black sharp edges
v Whole Grain Brown Smooth with Look for crease along the middle of
W heat round edges one side

v Corn Gluten Brown Flaky to powdery By-product from corn milling.

Feed Contains corn bran and soluble protein.

v Milo (Whole Reddish brown | Smooth Round, bead-like grain

Grain Sorghum)

v Brewers Grain Brown Flaky By-product from making beer from
grains; particles more oblong than
soybean hulls

Whole White Fuzzy By-product from removing cotton
Cottonseed lint from seeds
v Cottonseed Meal Brown Granular to By-product from removing oil from
powdery cottonseeds
Whole Grain Rye | Brownish gray | Smooth with Particles are longer than wheat
round edges
v Ground Corn Yellow Powdery Whole corn ground very fine
v Linseed Meal Varies from Granular By-product from removing oil from
light to dark flaxseed. Not commonly used in most
brown areas of the U.S.
v Whole Grain Brown Slightly rough with | Particles are shorter than for oats
Barley irregular edges

Prepared by: Dr. Maurice L. Eastridge, Dept. of Animal Sciences, The Ohio State University
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_ Figure 8.4
Figure 8.1 Trace mineralized salt

Figure 8.5
Wheat middlings (bran)

! ra

Figure 8.2
Complete pelleted feed

Figure 8.3 Figure 8.6
Whole kernel corn Fish meal
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Figure 8.7 Figure 8.10
Dehydrated alfalfa meal pellets Ground limestone

Figure 8.8 Figure 8.11
Dicalcium phosphate White salt

-

Figure 8.9
) Dried whey Figure 8.12
) Steam rolled barley
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Figure 8.13
Whole grain wheat Figure 8.14

Soybean oil meal
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\ Feeding Your Growing Pigs

The time period you feed your project pigs Pigs that are bred to be leaner and heavier

is during their grower-finisher period. muscled, like many project pigs, require
Approximately 75-80 percent of the total feed  different nutrient needs than the pigs that are
used is consumed during this period. There not as lean or not as heavy muscled (Industry’s
are several factors that can influence the pig’s Average Pig). The nutrient needs at different
growth rate and nutrient requirements growth stages for leaner (high lean), heavier
including: genetics, sex, health of the pig, the muscled pigs are shown in Table 1.

pig’s environment, and the stage of

development.

Table 1. Nutrient Recommendations for Grower-Finisher Pigs (High Lean-Gain, High Health)

Weight Range
Weight, 1b.: 50 to 100 100 to 150 150 to 200 200 to Market
Item Sex: Gile Barrow Gilt Barrow  Gilt Barrow Gilt Barrow

Expected Performance Response®
Daily gain, Ib. 1.5-1.8 1.7-20 1620 1.7-20 1.6-2.1 1.7-2.2  1.6-2.1 1.6-2.3
Daily feed, lb. 3-4 3.5-45  4-5 4.5-55  4-6 4.5-7 45-7 5-8

Daily feed, lb.
(amount to obtain

suggested lysine) 3.6 3.7 4.6 4.7 5.1 33 5.6 5.9
Protein, % 18-22  17-20 17-20  16-19 16-19  15-18 14-17  13-16
Amino acids (total)™

Lysine, % 1.10 0.95 1.00 0.85 0.90  0.75 0.75 0.60
Macrominerals®

Calcium, % 072 0.72 0.72 0.72 0.58  0.58 0.58  0.58

Phosphorus

(total), % 0.60 0.60 0.60 0.60 0.48  0.48 0.48¢  0.48°

Salt, % 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25

* A range is denoted that reflects different environmental conditions.
®If gilts and barrows are fed together, use an average of the values given.
¢ Values are total dietary levels.

DO NOT FEED THESE LOW Ca and P DIETS to REPLACEMENT GILTS!
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Each nutrient required by the pig must be
present in the ration in the proper amount or
concentration, so that the pig will be able to
consume enough feed to meet its nutrient
needs.

Several feeding systems can be utilized in a
swine production program. These systems
include: 1) purchase of a complete feed; 2) use
of a corn-protein supplement program; 3) a
corn-soybean meal basemix program; or 4)
formulating a diet containing corn, soybean
meal, calcium, and phosphorus sources and a
vitamin-trace mineral premix. For most of
you just feeding a few project pigs, and for
those of you with only a few sows in your
breeding herd to produce your project pigs,
the most logical feeding system to use would
be either to purchase a complete feed or use a
corn-protein supplement program. Both
systems are easy ways to provide the proper
amounts of nutrients needed for each age of
pig when fed according to directions on the
feed tag and can be easily purchased in small
quantities. If you have questions regarding
your feeding program, consult your local
county Extension Office. Tables 2 and 3

describe three ration formulations that
provide either an 18% or 14% crude protein
complete diet when mixed as indicated.
These tables show the diets only meeting the
protein need in a pig’s diet. Protein, while
important, is only a part of the diet. Protein
supplements are formulated to meet all the
nutrient needs for a specific age and size of
pig.

If you would rather use a formulated diet
containing corn, soybean meal, calcium and
phosphorus sources and a vitamin-trace
mineral premix you will want to work with
your county Extension Office or your local
feed dealer. These diets have to be formulated
to ensure the final diet meets the pig’s
nutrient needs. Formulated diets are more
precise in meeting the dietary needs of the
pig because they can be reformulated as the
pig’s weight changes. Complete feeds may not
always meet or may exceed the nutritional
needs of the pig. Table 4 illustrates diets
formulated to meet the specific needs of high-
lean and industry average genetic lines for the
grower pig from 80-150 Ibs.

Table 2. 18 Percent Rations

Ration % Protein Supplement  1lb Protein Supplement Ib Corn

1 36 34 plus 66 =1001b

2 40 30 plus 70 =1001b

3 44 26 plus 74 =1001b

Table 3. 14 Percent Rations

Ration % Protein Supplement  lb Protein Supplement Ib Corn

1 36 19.5 plus 80.5 = 100 Ib

2 40 L7 plus 83 =1001b

3 44 15 plus 85 =100 lb
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Table 4. Sample formulated rations for the Grower Stage of production containing corn,
soybean meal, calcium and phosphorus sources, and a vitamin-trace mineral premix.

High Lean Pig

Industry Average Pig

% Lysine % Lysine

Barrow Gile Barrow Gilt
Ingredient, 1b/ton 0.85 1.20 0.80 0.95
Corn L% 1537 1620 1501
Soybean Meal 46.5% 365 605 320 440
Monocalcium phosphate 25 25 23 24
Limestone 19 19 19 1
Salt . 7 7 7
Vitamin premix g 3 3 B
Trace mineral premix 3 o 3 >
Added synthetic Lysine Hcl* 3 3 3 .
Total lbs 2,000 2,000 2,000 2,000
Calculated Analysis
Lysine % .85 1.20 .80 95
Protein % 14.8 19.7 14.3 16.2
Calcium % .66 .67 .66 .66
Phosphorus % .59 .62 .59 .59

* Synthetic lysine is sometimes cheaper to add than to get your needed lysine from soybean meal. Up to 3.5 Ibs of synthetic
lysine and 96.5 lbs of corn can replace 100 bs of soybean meal. Soybean meal may be cheaper as a lysine source than a

synthetic form.
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Feéding the Developing
Breeding Gilt

The nutritional needs of the swine breeding
project require the same attention that one
spends in getting his/her market project ready
for the fair. The difference is the actual
nutritional needs of swine at each phase of
production. The phases of production within
the breeding project are the Gilt
Development phase, Gestating and Lactating
phase, and the Starter phase for baby pigs.

Several breeds and maternal lines used in
today’s swine production breeding herd are
classified as “high producing” animals. These
breeds and maternal lines should be fed diets
that will maximize their lean gain during the
first six months of life, but once the gilt
enters the breeding herd, body fat is
emphasized more than during the grow-finish
phase. The dietary amino acid needs of the
developing breeding gilt change from the
lean growth grower-finisher phase to the
high-producing replacement gilt phase.

Requirements of breeding gilts for vitamins
and minerals are higher than those of grower-
finisher pigs. Developing gilts should be fed
higher dietary levels of vitamin A, vitamin E,
calcium, phosphorus, selenium, copper and
zinc than market hogs. This increases their
body reserves of these specific nutrients which
are needed at higher levels during their future
reproductive cycles.

One feeding strategy used with “high
producing” breeding gilts is to increase

the gilt’s body fat content during the pre-
breeding period by feeding a lower protein,
higher energy diet. The rate of muscle growth
will be slightly reduced, but there will be an
increase of body fat content. This extra body

fat will be of importance during later
lactation and rebreeding performance. When
gilts are thin at breeding, the provision of a
high quantity of feed for 11 to 14 days
prebreeding is recommended. This is called
flushing and it should result in an increased
ovulation rate and litter size.

Feeding the

Gestating Sow

The diet fed to the gestating gilt and sow is
generally a vitamin and mineral fortified
mixture of corn and soybean meal. The
primary objectives of nutrition of the
gestating gilt or sow are control of weight
gain and body condition, optimal fetal
development and growth, and development of
reproductive tissues. Protein and energy needs
of the fetus increase during the last few weeks
of pregnancy.

During gestation, the recommended feeding
method for gilts and sows is limit feeding.
Over-conditioned gilts and sows are common
problems in many herds. Excessive energy
intake during gestation results in three major
problems. High energy (feed) intake: 1) is an
unnecessary expense; 2) reduces feed intake
during lactation; and 3) impairs mammary
development.

The energy content of the diet and the sow’s
body condition score (Figure 8.15) are the
primary factors that determine how much
feed should be provided to the gestating gilt
(parity 1) and sow (Table 5). Producers
commonly feed a gestation diet at about 4-6
Ib/day to gilts and sows under most
environmental conditions. This amount of
feed is only a target and should depend upon
the energy content of the diet, sow age, body
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weight, housing (inside or outside), and continue to grow and develop, and gain 90 to
body condition score entering gestation. 125 pounds during gestation. A sow should
)JA pregnant gilt fed during gestation should gain 75 to 100 pounds during gestation.

I

Figure 8.15
Condition scores of sows (Patience and Thacker, 1989)

Score Condition Body Shape
1 Emaciated Hips, backbone prominent to the eye
2 Thin Hips, backbone easily felt without applying palm pressure
3 Ideal Hips, backbone felt only with firm palm pressure
) 4 Fat Hips, backbone cannot be felt
5 Overfat Hips, backbone heavily covered

Table 5. Estimated Feed Intakes for Gestating Sows Fed a Corn-Soybean Meal Diet®.

Gestation Farrow Body Approximate Feed Intake, Ib.
Weight Weight® Condition Industry High-
Parity  Gain (Ib.) (Ib.) Score (1-5) Average Producing
1 90-125 350-400 3 4.0 4.3
2 70-100 380-425 o 4.3 4.6
3 70-100 420-450 3 4.5 4.9
4 70-90 450-480 3 4.8 D.2
5-7 70-90 480-520 3 5.0 5.9

* Based upon herd measurement averages, the daily feed intakes should be adjusted to match the housing environment and the
sow's body score.

® Farrowing weight will reflect the initial breeding weight plus gestation gain. Lean-maternal genotypes may be bred at a
heavier body weight without becoming fat.

/Estimated gestation feed intakes to achieve the desired measurements. Adjustments may be needed based on body
conditioning score.
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Critical Points of Gestation Nutrition

Day 0 to 30. Several researchers have reported losing weight and backfat during this period
high feed intake before day 30 of gestation of rapid fetal growth.

decreased embryo survival. , : ;
y Table 6 gives the nutrient recommendations

Day 30 to 75. Feed a constant amount of feed for gestating gilts and sows based on
to meet energy requirements of the sow and productivity and age. Table 7 shows an
maintain body condition. example gestation diet that is designed to be

limit-fed at a minimum of 4.5 lbs/sow/day.
This diet is formulated to provide all
adequate protein, amino acids, vitamins and
minerals.

Day 75 to 100. Excess feed may increase fat
deposits in the mammary glands and result in
lower milk production.

Day 100 to 114. Feed intake should be
increased by 2 pounds to prevent sows from

Table 6. Nutrient Recommendations for Gestation (Based on Productivity and Age).

Parity 1 Parity 2 and Later
Item Industry  High- Industry  High-
Average  Producing Average  Producing

Expected Performance

Feed Intake, 1b.? 4.0 4.3 4.3-5.0 4.6-5.5
Feed Intake (2 to 3 wk prefarrow), Ib.>  4.5-5.0 5.5-6.5 5470 5.0-8.0
Gestation gain (0-114 d), 1b. 100 125 75-100 90-100
Body score at farrowing (0-5) 3.5 3.5 he 3D
Backfat thickness (last rib), inch. 0.8-1.2 0.8-1.0 0.8-1.0 0.8-1.0
Breeding weight, 1b. 240-280  270-320 — -
Nutrient Requirements (As-Fed Basis)

Energy, Mcal ME/Ib. 1.4 1.4 1.4 1.4
Protein, % 14 15 12 13
Lysine, % 0.65 0.75 0.55 0.60
Minerals

Calcium, % 0.90 0.90 0.90 1.00

Phosphorus (total), % 0.70 0.70 0.70 0.80

Salt, D6 0.50 0.50 0.50 0.50

* Housing outdoors will increase feed (energy) intake requirements. The intake values presented in this table reflect feeding
once daily under indoor conditions in individual feeding stalls.

b The quantity to be provided will depend upon sow body-fat score. For scotes less that 3.5, feed at the upper level; whereas if
the body fat score is >4.0, the lower levels should be fed.

© Measurements at the end of gestation. If backfat thickness is measured at the 10" rib, the value will be about 10% higher.
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Table 7. Example Gestation Diet

Ingredient Amount (Ib)
Corn (.25% lysine) 1655
Soybean meal, 44% 260
Dicalcium phosphate
(18.5% P; 21% Ca) 52
Limestone (39% Ca) 15
Salt 10
Vitamin premix 6
Trace mineral premix 2
2000
Calculated analysis
Metabolizable energy, kcal/lb 1430
Protein, % 13.0
Lysine, % S5
Calcium, % 91
Phosphorus, % .80

Feeding the Lactating Sow
The main objectives for nutrition of the
lactating sow are to minimize weight loss and
loss of body nutrient reserves and to optimize
milk production. Lactating sows produce 15
to 25 Ib of milk per day resulting in daily
nutrient requirements that are about three
times higher than during gestation. Since the
sow largely uses dietary nutrients for the
synthesis of milk, it is important to provide
these nutrients through her diet. If not pro-
vided, the body will use tissue reserves in an
attempt to meet milk production demands.
When this occurs, the sow uses stored fat and
muscle to provide these nutrients, resulting in
body weight loss and possibly reduced body
function. If body reserve losses are excessive,
many times the sow does not rebreed back
very quickly if she rebreeds back at all.
Lherefore, it is of utmost importance to feed

the sow during lactation for maximum milk
production, minimal weight loss and for
successful rebreeding after weaning.

Sows that are too fat or over-conditioned
when they are in the farrowing house tend to
eat less during lactation compared with sows
that have a lower body fat content.

It is essential that feeding practices and
farrowing house conditions allow the sow to
consume a high quantity of feed. Young sows
farrowing for the first time generally consume
less feed during lactation than older sows.
Therefore, it is important that the young sows
get enough properly formulated feed to obtain
their necessary nutrient levels.

It is recommended that sows during lactation
be full-fed in order to obtain the necessary
nutrient levels and to obtain maximum milk
production. A lactating sow will consume 9
to 15 Ibs per day. This intake will depend
upon diet composition, sow’s condition,
previous gestation feed intake, and the
environmental temperature of the farrowing
facilities.

The feeding practice for lactating sows is to
build the lactating sow up to full-feed basis.
This is commonly achieved by feeding a
minimal amount of feed the first day (3 to 5
Ibs) and then increasing that amount by 2 to
3 Ibs per day until the sow is at a full feed
level. This is usually accomplished by day five
of lactation. From this point in lactation until
weaning, the sow should be fed all she will
consume. Because of the full-feed approach, it
is important to assure the feed does not spoil
and become moldy in the sow feeder.

The production of milk proteins by the
mammary gland is influenced by genetics and
the dietary amino acid supply. If the diet does
not provide enough amino acids for milk
production, body tissue proteins are broken
down to provide the necessary amino acids for
milk production. However, feeding a diet low
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in protein will clearly result in decreased milk
production and lower litter weaning weights.
The amount of protein (amino acids) provided
to the lactating sow is of extreme importance
in meeting the needs for milk production.
The nutritional requirements of sows of
differing productivity for both first and later
parities are listed in Table 8. The
recommendations reflect normal sow feed
intake during lactation.

When constipation is a problem, the addition
of a fiber source (wheat bran, beef pulp, alfalfa
meal) at a 5 percent level may be helpful.
Fiber in the lactation diet will, however,
lower the energy value of the diet. Within a
few days of farrowing, the fiber should
therefore be withdrawn from the diet and

replaced with corn as the sow needs addicional
energy to sustain high milk production.

Sow milk contains both macrominerals and
microminerals. Calcium and phosphorus are
maintained at a relatively constant

concentration in sow milk even when the diet

provides an inadequate amount. As during
late gestation, if an adequate quantity of
calcium and phosphorous is not provided in
the lactation diet, the sow will demineralize
skeletal tissue to meet her needs for milk
production. Consequently, high-producing
sows and those lactating for a long time are
more prone to leg fractures and/or paralysis of
the hind quarter (Downer Sow Syndrome).
This situation may be worsened upon
weaning or when sows are grouped together

or mated to a large boar.

Table 8. Nutrient Recommendations for Lactation (Based on Productivity and Age).

Parity 1 Parity 2 and Later
Industry High- Industry High-
Item Average Producing Average Production
Expected Performance

Daily feed intake, lb.
0-14 day 8.5-10.0 9.5-10.5 10.5-12.0 11.5-14.0
0-21 day 9.5-10.5 10.0-11.0 11.0-13.0 12.5-16.0
Lysine intake/day, g 33 43 38 50
Lactation weight loss

(Farrowing-Weaning), lb. 10-20 15-25 0-15 0-20
Rebreeding interval, days 7to 12 7tol2 4to7 4to7

Nutrient Requirements (As-Fed Basis)

Energy, Mcal ME/Ib. 1.5 1.5 1.5 1.5
Protein, % 15 18 14 16
Lysine, % 0.73 0.90 0.70 0.80
Calcium, % 0.90 1.00 0.90 1.00
Phosphorus (total), % 0.70 0.80 0.70 0.80
Salt, % 0.50 0.50 0.50 0.50

8-18  Nutrition

Chapter 8



Swine producers should work with their
nutritionists (university or feed company) to
ensure that the diets for their reproducing
animals are adequately fortified to meet the
lactation performance of their sow herd. Table
9 shows an example lactation diet.

Table 9. Example Lactation Diet

Ingredient Amount (Ib)
Corn 1420
Soybean Meal 510
Dicalcium Phosphate 39
Limestone 15.6
Salt 8.5
Vitamin Premix 4.9
Trace Mineral Premix 2
2000

Calculated Analysis
Metabolizable Energy, kcal/lb 1482

Protein, % 17.7
Lysine, % .94
.‘\Calcium, % .80
’Phosphorus, % w19

Figure 8.16

Feeding Starter Pigs

The primary objective for nutrition of
weanling pigs is to optimize growth
performance during the first few weeks after
weaning. The increasing practice of weaning
pigs at a young age (10-21 days) has resulted
in problems with postweaning lag seen as
decreased gains, low feed intake and increased
morbidity (sickness) and mortality (death) on
many swine farms. Environment, health,
management practices and nutrition impact
the success of a weaning program.

In addition to other stresses at weaning, the
change from liquid sow’s milk to a dry starter
diet is quite a challenge for the young pig.
Information on the characteristics and level of
nutrients in sow’s milk and the ability of pigs
to utilize various nutrients from commonly
available feedstuffs has been used to formulate
diets that promote satisfactory performance of
early weaned pigs.

) Wasting feed! Rule of thumb—if you cannot see the bottom of the
feed trough, you are wasting feed
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Dried milk products contain forms of protein
(casein) and energy (lactose) that are highly
digestible by the young pig. Pigs weaned at a
young age (<21 days) are very sensitive to
anti-nutritional factors present in

o

Figure 8.17

conventionally processed soybean meal. Thus,
the level of soybean meal fed to these pigs

should be limited. These young pigs develop
an allergy to soybean proteins which increases
incidence of diarrhea and reduces growth rate

Self-feeder with correct adjustment for proper feed let-down

i'h
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Figure 8.18

Introduction of creep diets to nursing pigs
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(postweaning lag). After about 2 weeks, pigs
become tolerant of soybean protein, the
allergy decreases and growth performance
improves. Complex diets containing small
amounts of soybean protein are fed to newly
weaned pigs to avoid postweaning lag.

Diets containing high levels of dried milk
products, specially processed soybean
products, animal by-products (i.e., spray-
dried porcine plasma, spray-dried blood meal,
fish meal), and highly digestible carbohydrate
sources (i.e., oat groats) are often called

“complex starter diets” in contrast to “simple”

corn-soybean meal starter diets. Quality of
these specialized feed ingredients varies
greatly among suppliers. Use only high
quality ingredients in complex starter diets
even though they are more expensive than the
same ingredients of lower quality. Contact a
competent nutritionist for advice concerning
quality of specialized feed ingredients for
starter pig diets. Feeding complex starter
diets to pigs weaned at less than 4 weeks of

Figure 8.19
Starter diets for weaned pigs

age results in significantly improved
performance compared to simple diets.

As the pig grows, its digestive system can
better utilize protein and energy from plant
sources and it becomes less sensitive to anti-
nutritional factors. Thus, the performance
boost gained by feeding complex diets instead
of simple diets decreases over time.
Furthermore, simple diets are considerably
less expensive.

Phase Feeding

Due to dramatic changes in digestive capacity
and feed intake after weaning, the practice of
phase feeding has been developed. Phase
feeding involves feeding several diets for a
relatively short period of time to more
accurately and economically meet the pig’s
nutrient requirements. Phase feeding
programs for starter pigs provide an
expensive, complex diet containing a high
proportion of high quality ingredients in the
immediate
postweaning
period. High
quality, expensive
ingredients are
gradually replaced
with less expensive,
lower quality
ingredients that the
pig can better
utilize as it
matures. Nutrient
and ingredient
suggestions for a
phase feeding
program are
presented in Table
10. Example starter

diets are shown in
Table 11.
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Table 10. Suggested Nutrient Levels and Ingredients for Phase
Feeding Programs for Starter Pigs.

Item SEW* Phase 1 Phase 2 Phase 3
Weaning age 2.5 weeks 3 weeks 4 weeks 6 weeks or more
To 11 1b 11-151b 15-25 1b 25-45 1b

Feeding period (About 1 week) (About 1 week) (About 2 weeks) (About 3 weeks)
Feed form Pellet Pellet Pellet/Meal Meal
Nutrient % of diet
Lysine 1.70 1.50 125 Lty
Methionine + cystine  1.02 .90 7 s 15
Ingredient % of diet
Dried skim milk 0-20 1-10 — —_—
Dried whey 15-30 10-20 10-20 0-10
Fishmeal 0-10 0-10 0-5 e
Special soy products®  0-20 0-20 _— —_—
Spray-dried porcine

plasma 3-10 3-6 e —_—
Spray-dried blood meal —— S 25 R

* Segregated early weaning.

b Soy protein concentrate, extruded soy protein concentrate or isolated soy protein.

The segregated early weaning (SEW) diet
should be fed to pigs until they weigh about
11 Ibs. It should contain limited amounts of
corn and soybean meal and large amounts of
highly digestible ingredients such as dried
skim milk, fish meal, dried whey and spray-
dried porcine plasma. Pigs weaned onto this
diet should have very limited exposure to
soybean protein because of the relative
immacurity of the young pig’s digestive
system. High quality fat from plant sources
(soybean oil, corn oil) is usually added at a
rate of 3% to facilitate pelleting. A sub-

therapeutic level of antibiotic and copper
sulfate are added for growth promotion.

The Phase 1 diet should be fed to pigs weaned
at 17-24 days of age. Phase 1 should be
pelleted with high levels of dried milk
products and plasma. The Phase 1 diet should
contain about 10% soybean meal so that pigs
become accustomed to soybean protein. This
practice should ease the transition to the
simpler, corn-soybean meal-based Phase 2.
Phase 2 diets are fed for approximately 2
weeks and start the transition from milk-
based proteins to plant-based proteins.
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Table 11. Example Phase Feeding Program for Starter Pigs

) Lb
Ingredient SEW Phase 1 Phase 2° Phase 3
Corn 734 927 1025 1120
Soybean meal (44% CP) 100 200 537 786
Dried whole whey 500 400 300 —
Dried skim milk 200 50 i ——
Spray dried porcine plasma 150 100 _— _
Vegetable fat 100 100 20 20
Fish meal 200 200 e —_—
Spray dried blood meal —— —_— 60 —_—
Dicalcium phosphate 3 10 34 37
Limestone e - 15 20
Salt R —— —_ 8
Vitamin premix” 6 6 6 6
Trace mineral premix” 2 2 2 2
DL Methionine 3 5 — —
L-lysine HCI 1.5 1.5 — —
Copper sulfate (25% Cu) 1 1 ]
Antibiotic premix‘ + + + +
2000 2000 2000 2000
Calculated analysis:
Crude protein 24.00 21.60 21.00 22.20
Lysine L4 1:50 1.25 1.25
Calcium .90 .90 .90 .90
Phosphorus s 75 75 75

*If Phase 2 diet is pelleted, increase fac to 80 1b at the expense of corn.

b See Table 10 for suggested vitamin and trace mineral premixes.

¢ Add at the expense of corn.

The phase 3 diet is the last diet before going
to a grow-finisher diet phase. It will contain
no milk products because the pig should be
fully accustomed to a “simple” corn-soybean
meal diet. They will perform very well at a
considerably lower cost than the previous
phase diets. Growth promoting levels of
antibiotic and copper sulfate (125 ppm
copper) should also be included.

These diets are only examples for the
hutritional needs of the young pig. The first
one or two phases (SEW and phase 1) should

be in a pelleted form for better utilization by
the young pig and to prevent bridging in the
feeders due to the high level of dried milk
products and plasma. Because of the
complexity of these diets it is usually better to
use already commercially formulated and
processed diets. From phase 3 on, these diets
may be mixed and processed at the farm or
purchased and fed as a grind/mix meal or in
pelleted form. Contact your local dealer for
the proper diets and availability of feedstuffs
for your young pigs.

Chapter 8

Nutrition  8-23



Ration Considerations

Swine diets and supplements are usually least
cost combinations of ingredients that will
meet the crude protein, calcium and
phosphorus needs of the animal. These diets
are designed to permit the maximum rate and
efficiency of gain or maximum reproductive
performance. Usually, a manufactured
complete vitamin premix containing vitamins
A, D, E, riboflavin, niacin, pantothenic acid,
chlorine, and cobalamin (B ) is added to the
diet at a specified level. Also, a trace mineral
mixture containing iron, zinc, manganese,
copper, iodine, and selenium is added at a
specified level or a trace mineralized salt is
added at 0.35 percent of the diet. There are a
number of commercial premixes available that
combine the vitamins and trace minerals. If
one of these is used, regular salt should be
added at 0.25 percent of the diet. Some
commercial trace mineralized salt products do
not contain selenium, in which case a separate
selenium premix may be used at 0.05 or 0.1
percent of the diet.

Although most swine diets in the United
States are based upon corn and soybean meal,
grains such as milo, wheat, barley, and oats
can be substituted, at least in part, for the
corn in the diet. Protein supplements such as
linseed meal, cottonseed meal, peanut meal,
meat and bone meal, fish meal and tankage
may substitute for at least some and in certain
cases all of the soybean meal. Availability and
cost of ingredients as well as convenience and
ease of mixing may dictate the use of different
feeds in various amounts. Tallow or vegetable
oils are frequently added at 0.5 to 2.5 percent
of the diet to reduce dust problems in certain
diets.

Fats are added to diets in order to increase
energy density during times of stress,
(weaning, new environment, hot temperatures
etc). Also, sugar and milk by-products are
frequently added to increase acceptability of
diets by young pigs. Dairy, meat, grain and
distiller’s by-products often are included as
major ingredients in swine diets.

In the corn belt, no combination of
ingredients has been found that will
outperform the vitamin-mineral-
supplemented corn-soybean-meal diet for
growing-finishing, gestating or lactating
swine. There are circumstances and
geographical areas where other ingredients
can reduce the feed cost without reducing
performance of the animals.

Wet feeding, often referred to as “slopping”
your pigs, can also increase gain. When wet
feeding, it is important to only prepare
enough for the pig to eat and not let it sit. It
can spoil and feed wastage can be high. Wet
feeding requires feeding the pig several times
per day to increase consumption, thus
increasing daily gain. Fat sources, flavoring,
sugars and milk by-products have all been
added to wet feeds to enhance growth for pigs
that need the extra pounds of gain to make
weight at the fair. The best method of getting
pigs to make weight at the fair is first start
with the right size pig and to estimate a 1.5
to 2.0 pound average daily gain. Make sure
the pigs have a clean dry environment that
keeps them cool when extremely hot and
warm when it is cold. Lastly, make sure the
pig is fed the appropriate diet to maximize
gain and be sure clean fresh water is always
available.
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Chapter 9

\ Diseases and Their Control

Because you are now in the pig business, it’s
important to know some of the common
diseases that may attack pigs. A few are listed
below with brief descriptions.

Infectious Diseases

Actinobacillus
Pleuropneumonia

Actinobacillus plenropneumonia (APP), formerly
known as Hemophilus pleuropnenmonia, is a
severe, often fatal pneumonia of growing-
finishing swine. This disease is worldwide and
causes significant economic losses in the
\)Swine industries in many countries.

Figure 9.1
Sudden death caused by Actinobacillus
pleuropneumonia

Pigs of all ages are susceptible, but most
commonly affected are growing pigs 40
pounds to market weight. Sudden death
of apparently healthy pigs may be the first
sign that the disease is present in a herd.
Death losses often follow a stressful period,
such as relocation, weather change, and
)mixing.

Infected pigs may have labored breathing,
high fever (104—107°E.), depression, and
reluctance to move. Pigs that do survive may
have severely damaged lungs. Because the
organisms are spread through the air, the
number affected in a group can quickly reach
100%, with death loss reaching 20-40% or

more if immediate treatment is not started.

Figure 9.2
Diseased lungs

Pigs held in overcrowded, poorly ventilated
buildings are more likely to have problems.
Sudden weather changes and drafts can also
increase the chances for APP outbreak. Once
APP is in the herd, environmental quality
must be held at optimum levels. Therefore,
efforts to reduce overcrowding and to
maintain good ventilation are very important.
Antibiotics and vaccines are used in treatment
and control.
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Anemia

While pigs are born with enough iron for
hemoglobin, they soon become deficient
when they are raised in clean, modern
confinement facilities. As most pigs
quadruple their birth weight in the first 2-3
weeks, they need more iron for hemoglobin to
carry oxygen throughout their much larger
body. Signs of iron deficiency include pale
skin and mucous membranes such as the
lining of the mouth, unthrifty appearance
with rough hair coats, rapid labored breathing
(thumps), and uneven growth. Sows’ milk
contains very little iron. When pigs are in
contact with dirt, they ingest enough to
supply sufficient iron. To prevent anemia,
piglets are routinely given injectable or oral
iron preparations soon after birth.

Atrophic rhinitis

Rhinitis is an inflammation of the mucous
membranes that line the pig’s nose. When
caused by certain bacteria, it is a contagious
disease characterized by the wasting away or
lack of growth of the turbinate bones in the
nose. The turbina

membrane-covered structures in each nostril.

Figure 9.3
Cross section of snouts showing various
degrees of Atrophic rhinitis

They condition the air by warming,
moistening and filtering it. The organisms
that cause atrophic rhinitis also cause pigs to
grow more slowly and have poorer feed
conversion.

Common signs of the disease are sneezing,
sniftling, snorting and coughing. A moist
crescent-shaped area on the face below the eye
caused by excessive tearing is usually present.
Also, a clear-to-yellowish discharge from the
nostrils is observed. In advanced cases, the
snout may be shortened and crooked. Vaccines
and antibiotics are used to control atrophic
rhinitis.

Figure 9.4
Crooked snout caused by
Atrophic rhinitis

Colibacillosis

Colibacillosis is an infection of the intestinal
tract by E. coli bacteria causing diarrhea. In
severe cases, death results from dehydration
caused by fluid loss. Colibacillosis is most
often seen in pigs less than 5 days old but
may also occur about a week after weaning.
The bacteria enter the mouth of pig, attach to
the lining of the small intestine, and produce
a toxin which causes diarrhea.

While E. coli bacteria can be found in the
pig’s environment, they occur in the larger
numbers needed to cause disease where the
conditions are wet and dirty. Some strains are
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more likely to cause disease. The most
important source of contamination is from
‘other scouring pigs. The effects of chilling on
baby pigs often results in colibacillosis. Pigs
that develop colibacillosis should be treated
promptly with antibiotics and kept in a
warm, dry environment. Even with proper
treatment, death and performance losses make
this a very costly disease.

In addition to good management, sanitation,
and thermal control, key parts of controlling
colibacillosis losses are vaccination of the sows
prefarrowing and adequate colostrum/milk
intake by piglets.

Erysipelas

Erysipelas is bacterial disease of swine that
can cause sudden death, fever, diamond skin
lesions, arthritis, heart valve lesions, and
abortion. The organism, Erysipelothrix
rhusiopathiae can be found in the tonsils of

)

many normal healthy swine and is passed in
the feces of sick and carrier animals. The
disease is more frequently seen in hogs raised
outside as the soil becomes contaminated by
manure of infected animals. After a
susceptible pig has ingested the organism and
the infection has started in the tonsils, the
bacteria spread throughout the body causing
fever as they go to the skin, joints, and heart.

Red skin blotches, purplish tails and ears,
reluctance to get up and move around, and
depression are signs often observed. Pregnant
sows may abort from the fever which is often
106-108°F. Feeding of pork garbage to hogs
can lead to erysipelas as the organism can
remain infective in hams through the curing
process. Erysipelas is seldom seen as most
swine are vaccinated against it. Hogs with
erysipelas can be treated with penicillin and
antiserum.

Figure 9.5
Pig showing skin lesions of Erysipelas
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Exudative
Epidermitis

This condition is
commonly called “Greasy
Pig Disease” as the affected
pigs develop areas of brown
debris on the skin starting
on the head and neck. All
parts of the body become
dark and greasy to touch.
This is a bacterial infection
caused by Staphylococcus
hyicus and is most often
seen in nursery pigs. The P = :
condition spreads to other - Figure 9.6~
pigs in the group if the

affected pigs are not removed and treated.
Many of the pigs die of dehydration while
survivors are stunted. Treatment consists of

A ({Greasy pig’)

antibiotics and spraying with dilute
disinfectants. Control includes minimizing
skin abrasions/wounds, reducing relative
humidity, and insuring adequate availability
of drinking water.

Haemophilus parasuis
(Glasser’s Disease)

Haemophilus parasuis is a bacterial infection
which affects the chest and abdominal body
cavities, the organs in those cavities, and joints.
The disease is most often seen in 2 to 16 week
old pigs after a period of stress such as weaning
or moving. High fevers accompany panting
respirations and coughing. Because of swollen
painful joints, pigs may squeal when forced to
move around. Some pigs may have tremors or
convulsions. Bacterial cultures may be needed
to confirm the diagnosis. If one pig in a group
is affected, all in the group should be treated
with antibiotics immediately. In herds where
this disease is a problem, vaccines and
medications can be used to prevent outbreaks.

Figure 9.7
Haemophilus parasuis
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Ileitis

awsonia intracellularis bacteria infect the cells
of the intestinal tract wall causing it to
become thickened. The diarrhea it produces
can be seen in pigs from weaning to market
weight. Some heavier hogs may die suddenly
when the infection causes massive hemorrhage

into the intestinal tract. Most experience
chronic diarrhea and weight loss. While many
things are not known about the spread of this
disease, it’s known that the introduction is
usually via new herd additions. Antibiotics in
the feed can be used to treat and prevent
ileitis. There is no vaccine.

‘-\un\uu‘\unuuwmlmlll‘

Figure 9.8
Top: intestine showing ileitis
Bottom: normal intestine

Figure 9.9
Intestine showing hemorrhagic form of ileitis.
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Leptospirosis

Signs of leptospirosis are
usually confined to
gestating sows where
“lepto” causes abortions,
stillbirths, mummies,
weak pigs, and decreased
litter size. The disease is
spread by contact with
the urine of sick and
carrier animals. As the
organism lives much
longer in wet conditions,
the elimination of
standing water and wet

areas in housing areas is _ Flgure 9.10
recommended. Many Leptospirosis—aborted fetuses

species of animals, both domestic and wild,
can carry leptospirosis, which infects swine.
Rats are a recognized threat in the spread of
leptospirosis. Because it is so difficult to
control exposure, vaccination of breeding
swine is routinely done prior to each
breeding.

Mycoplasma Pneumonia

This disease affects pigs of all ages starting
with those as young as 10—16 days of age, but
signs of the disease are often not noticed until
after 3 months of age. It is estimated that
90% or more of the swine herds in the
midwestern United States are infected with
mycoplasmal pneumonia.

It is a chronic (long-lasting) disease. A high
percentage of the pigs are affected, but the
death loss is low. Pigs affected have a dry,
nonproductive cough that is most noticeable
after exercise. Generally, while they continue
to eat, some do not grow at a normal rate if
lesions (areas of tissue altered—made sore or

irritated—Dby disease organisms) are extensive. Figure 9.11
Uneven growth in group caused by

Mycoplasma pneumonia
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Antibiotics and vaccinations are useful in the
control of mycoplasmal pneumonia. Good
‘nutrition and a warm, dry, dust-free and
draft-free environment, along with lungworm
control programs, are also useful in its
control.

Parvovirus

Parvovirus infections cause swine reproductive
failure, primarily in gilts and first litter sows.
The virus remains stable in the environment
and practically all herds are considered
infected. When young females first become
exposed at the time of breeding or early in
gestation, the virus infects the fetuses causing
their death. Depending on the stage of
gestation when the infection occurs,
infertility, mummified fetuses, or stillborn
pigs may result. Abortions are unusual with
parvovirus infections. Control of parvovirus is
by vaccination and/or exposure of gilts to
manure of boars or cull sows one month
before breeding.

Porcine Reproductive and

Respiratory Syndrome
(PRRS)

PRRS is caused by a virus. In pregnant sows it
is responsible for premature farrowings,
stillborn and mummified fetuses. Those
piglets born alive are usually weak and many
die. The sows usually have poor conception
rates at the next breeding. In growing pigs,
PRRS leads to respiratory problems as the
virus attacks the defenses of the lungs. Pigs
with PRRS often have additional diseases

and do not respond to normal treatments.
PRRS is usually brought into a herd with
infected animals which can shed the organism
for several months. Transmission is most often
by close contact. Laboratory testing is often
needed to confirm the diagnosis of PRRS.
When investigating herd additions, only
PRRS-negative pigs from PRRS-negative
herds should be considered. While several
vaccines are available to reduce PRRS losses,
special management effort is also needed.

Figure 9.12
Parvovirus—Mummies of various sizes
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Pseudorabies (Aujeszky’s
Disease)

Pseudorabies (PRV) is an acute, frequently
fatal disease affecting most species of animals,
except humans. The disease is caused by a
virus and involves the nervous and respiratory
systems. Diagnosis, of course, should always
be confirmed by lab tests, as the virus may be
isolated in the spleen, lungs, liver or brain. It
can affect pigs of all ages.

PRV is spread mainly by direct contact
between swine with the nose and mouth
being the main entry points. Recovered pigs
may become carriers of the virus and can later
infect other pigs and most domestic animals
(cattle, sheep, goats, cats and dogs).

The chances for introduction of the disease
can be minimized by the owner through strict
control of the movement of people, animals
and objects into swine premises. Clean clothes
should be worn, and instruments, boots and
other objects should be decontaminated
routinely.

Figure 9.1

Strep suis-pig in seizure

Salmonellosis

Salmonellosis is a bacterial infection by a
species of Salmonella. While infection with
the most common species leads to septicemia
and pneumonia, another species causes
diarrhea. Apparently healthy carrier pigs are
the usual means of introduction into a herd.
Ingestion of contaminated material is the
main route of infection. The organism is shed
in the feces, and can survive in water for 24
days, in a mixture of water and swine manure
sludge for 78 days, or in pasture dirt for over
a year. Outbreaks are often associated with a
stress such as transportation, co-mingling,
and overcrowding. Control is based on
sanitation, minimizing stress, treatment with
antibiotics, and vaccination.

Streptococcus suis

Strep suis is a bacterial infection carried in the
nose and tonsils of many swine and is often
acquired by piglets during the act of
farrowing. The infection can also be
transmitted by a pig to
its pen mates through
nose-to-nose contact.
After a period of stress,
the organism spreads
from the tonsils to
other parts of the body
such as body cavities,
joints, heart, lungs, and
brain. Infections can
also occur with skin
wounds such as tail
biting, tail docking,
and abrasions of knees
on rough floors. Strep
suis infection is a
common cause of
convulsions 1-2 weeks
post-weaning. If one or
more pigs in a group
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are diagnosed with Strep suis, all pigs in the
group should be treated with antibiotics
immediately to prevent furcher losses in the
group. Vaccines are available to prevent future
outbreaks.

Swine Dysentery

Swine Dysentery occurs most commonly in
814 week old pigs, although all ages are
susceptible. The affected pigs pass loose
stools containing blood and mucus. When
swine dysentery occurs in young weaned pigs,
90-100% may be affected and 20—-30% may
die if effective treatment is not given. The
disease is usually milder in older pigs. To
prevent further outbreaks of swine dysentery,
the affected groups must be treated, the pens
must be cleaned and disinfected and rodents
eliminated. Mice have been shown to transmit
the organism for up to 6 months.

Economic losses in most herds result from
poor rate of gain, poor feed efficiency, and
prolonged medication costs.

Swine Influenza (Flu)

Swine Influenza Virus causes a short but
severe respiratory disease episode. Outbreaks
of “flu” often occur after pigs have been
moved or co-mingled, such as at a show and
sale. The disease spreads rapidly so that the

entire group seems to get sick in the matter of
a day. Breathing becomes labored and open-
mouthed. There are episodes of barking
coughs. While nearly all the pigs get too sick
to move around or eat for a couple of days,
only rarely does one die. Recovery is almost as
quick as the disease onset. Antibiotics are of
limited use but vaccines are now available to
help prevent such outbreaks.

Transmissible
Gastroenteritis (TGE)

TGE is a highly contagious viral disease
characterized by vomiting, diarrhea and
nearly 100% mortality in pigs less than 2
weeks old. This virus is very stable in cold
conditions and outbreaks are typically
experienced during the winter. Birds are able
to carry the infection between neighboring
swine herds as they search for feed. The
symptoms of vomiting and watery diarrhea
leads to rapid dehydration, shock and death.
Older hogs and adults go off feed and have
diarrhea but soon recover. In another form,
TGE can be a problem of post-weaning
diarrhea. Vaccines are available but are of
limited value. Treatment usually does not
change the death rate. Control in an outbreak
is aimed at exposing the entire herd at one
time to shorten the length of the outbreak.
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Internal Parasites

Parasites cause damage to swine and loss of ingestion of egg-forms of the parasite. Some
production efficiency. Internal parasites are of the more common internal parasites that
those that are within the body infect pigs are roundworms, whip worms,

of the animal while external parasites are nodular worms, stomach worms, lung worms,
found on or in the skin. Infection with thread worms, and kidney worms. These are
internal parasites is usually acquired by described in the table on page 9-10.

There are numerous
deworming agents
(anthelmintics) on the
market for controlling/
eliminating internal
parasite infections.
The route of
administration varies
with the product but
includes feed, drinking
water, and injection.
The choice of the
product depends on
the types of parasites
you wish to control,
the method of

§ administration you
wish to use, the stage
of production of your
animals, the cost of the
dewormer, and the
withdrawal time.

Figure 9.14
Roundworms

In addition to using the
appropriate dewormer
at the right time,
sanitation is also an
important part of a
parasite control
program. Dirt lots,
especially those used for
raising swine in the
past, are generally
contaminated with

Figure 9.15
Nodular worms
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parasite eggs and are impossible to clean. The
eggs of some parasites remain infective in the
‘oil for more than 5 years. Pens with cement
floors are easier to clean but still may be a
source of contamination. Deworming pigs
without cleaning the pen or moving them to
an uncontaminated area is like blowing up a
flat tire without fixing the leak—the results
are short-lived.

3

The types of parasites present in your pigs can
be determined by having a veterinarian

Figure 9.16
Whip worms

examine fresh fecal samples
under a microscope. Once
the types of parasites are
known, your veterinarian
can advise you what to use
for deworming, how to
administer it properly, when
it should be given for best
results, and the withdrawal
time. Additional
information about the
rreatment and control of
swine internal parasites is
available in the Pork
Industry Handbook
factsheet #44.

Figure 9.17
Lung worms

Figure 9.18
Pigs with uneven
growth on dirt lots
due to internal
parasites.
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Threadworm
(Strongyloides)

Large roundworm
(Ascaris suum)

Whipworm
(Trichuris suis)

Nodular worm
(Oesophagostomum spp)

Stomach worm

(Hyostrongylus rubidus)

Lungworm
(Metastrongylus spp)

Kidney worm
(Stephanurus spp.)

Coccidiosis
(Isospora suis)
(Eimeria)

Internal Parasites

Pigs in which
major reproducing
population is found

10-20 day old pigs
Breeding stock

Weanlings
Feeder pigs, 40-75 lb.

40-85 lb.

All ages, 60-350 Ib.
(increases with age)

All ages, 60-350 Ib.

Generally feeder pigs &
older 60-150 lb. pigs

Generally older hogs
& breeding stock

Suckling pigs

Specific ways in which parasites
damage their hosts*

Causes moderate to severe to bloody
diarrhea in very young pigs, Can
result in mortalities.

[ts migrating larvae damage liver and
lungs and create conditions favorable
for development of bacterial and viral
pneumonia, cause diarrhea, and block
the intestine. Generally, Ascaris suum
causes liver condemnations.
Economic damage occurs in pigs.

Accumulations of whipworms
ulcerate the cecum and anterior large
intestine. They provoke bloody
diarrhea.

The host response results in nodule
formation, which decreases digestive
efficiency, and outright illness
occasionally results.

Irritates the lining of the stomach or
tunnels beneath it and causes
inflammation and ulceration. The
end result can be diarrhea.

Irritates the fine air passages,
ruptures tissues, causes bleeding, and
allows development of pneumonia.

Damages liver, perirenal tissues,
ureters, kidney.

Ruptures intestinal mucosa, diarrhea,
poor digestion.

* In terms of economics, parasites affect their hosts by interfering with digestion, feed conversion, and weight gains so
that production is made more expensive.
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Figure 9.19
Internal anatomy of a healthy pig
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External Parasites

The most common external parasites of swine
are lice and mange. Estimates of annual losses
due to lice and mange infestations range from
$10-$50 million. If pigs are seen constantly
rubbing on feeders, gates, and buildings, they
likely have external parasites. The hog louse
has a dark body and is big enough to be seen
on the skin when closely examining the flank
and abdomen. The lice suck blood through
the skin causing irritation and itching. The
effect of lice on growing and finishing pigs is
decreased feed intake and growth rate as the
pigs spend more time rubbing and less time
eating. In younger pigs, the blood loss caused
by the lice can lead to anemia.

Mange, the result of mite infestation, may
first be seen as raised areas of skin covered
with brown scabs around the ears and neck. If
untreated, the skin becomes thickened and
rough over more of the body. The activity of
the microscopic mites increases as the skin
temperature rises causing increased itching.

For both lice and mange, pig-to-pig contact is
the major means of transmission. Control
consists of sanitation and the use of agents to
kill the lice and mange mites. Products are
available as topical sprays and powders, pour-
ons, injections, and feed additives. These can
be used in conjunction with premise sprays.
Consult your veterinarian for advice in
establishing an effective plan. Additional
information about the treatment and control
of swine external parasites is available in the
Pork Industry Handbook fact sheet #40.

Herd Health
Management Tips

These recommendations should be followed
after you have established a good veterinary
client-patient relationship (VCPR). Your herd
health status can vary greatly from another
herd; therefore, it is essential that the proper
health program be established with your own
veterinarian.

Gilts (5—-6 months of age)

Herd additions (purchased gilts) should have
a 30-day isolation period followed by a 30-
day acclimatization period. During the
isolation and/or acclimatization periods,
testing and/or retesting for diseases can take
place. Home-raised gilts need a 30-day
acclimatization period before breeding begins.
For acclimatization, cull sows can be mixed in
with gilts or put into fenceline contact with
the gilts.

Parasite Control: Treat for internal and
external parasites. Dewormers come in
injectable and oral formulations. External
parasites (lice and mange) can be controlled
by injectable, oral, and topical medications
(spray, powder, or pour-on). Repeat as
necessary according to the product’s label
directions or your veterinarian’s
recommendation.

Vaccination: Give Parvovirus-Erysipelas-
Leptospirosis (6-way, including bratislava)
vaccine and repeat 3 weeks later. The use of
other vaccines may be recommended
depending on the herd’s disease experience/
status.
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Sows/Gilts Prior to
Farrowing

Vaccinate against E. coli scours (in piglets) at
6 weeks and 2 weeks prefarrowing. The use of
other vaccines may be recommended
depending on the herd’s disease experience/
status. Follow label directions in conjunction
with your veterinarian’s recommendations.
Treat for parasites 10 days prior to entering
the farrowing house. Wash sows just before
they are placed in the farrowing pen.

Sows Before Breeding

Booster immunity by re-vaccinating against
Parvovirus, Leptospirosis (6-way), and
Erysipelas. This may be given in the
farrowing house 2-3 weeks post-farrowing if
the sow is to be rebred immediately following
weaning. The use of other vaccines may be
recommended depending on the herd’s disease
experience/status.

Boars

New boars should be handled as purchased
female herd additions in regard to isolation,
acclimatization, testing, parasite treatments,
and vaccination. Re-vaccinate at least
annually. The use of other vaccines may be
recommended depending on the herd’s disease
experience/status.

Pigs

Within hours of birth, navel cords should be
disinfected and trimmed, if needed. Insure all
piglets are nursing and have received
colostrum in the first 12 hours after birth.
Processing at 1-2 days of age may include
iron injection and clipping needle teeth.
Processing at 1-10 days of age may also
include tail docking, ear notching, and
castration. Vaccines, such as atrophic rhinitis,

may be given as early as 7 days of age. Wean
at 14-28 days of age. Erysipelas vaccine
should be given at 6-8 weeks of age. The use
of other vaccines may be recommended
depending on the herd’s disease experience/
status. Follow label directions in conjunction
with your veterinarian’s recommendations.
Treatment for parasites depends largely on
conditions on the farm. Frequency of
treatment and choice of product should be
based on the results of tests for parasites.

Growing Pigs/Hogs

The use of certain vaccines may be warranted
depending on the herd’s disease experience/
status. Follow label directions in conjunction
with your veterinarian’s recommendations.
Treatment for parasites depends largely on
conditions on the farm. Frequency of
treatment and choice of product should be
based on the results of tests for parasites.
Observe withdrawal times for medications
including medicated feeds. Use slaughter
checks to monitor herd health status and
efficacy of control programs.

Other vaccines that may
be considered:
* Actinobacillus pleuropneumonia (APP)

e Atrophic rhinitis (Bordetella and
Pasteurella)

e Clostridium perfringens
¢ Haemophilus parasuis
¢ Mycoplasma hyopneumoniae

* Porcine Reproductive and Respiratory
Syndrome (PRRS)

¢ Rotavirus
e Salmonella choleraesuis/typhimurium
¢ Streptococcus suis

e Swine Influenza

Transmissible Gastroenteritis (TGE)
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Death

Your investment in a market animal or
breeding project will eventually lead to
understanding the involvement of death in
the food chain. People react in many different
ways when an animal dies. Their reactions
may depend on the cause of death and how
attached they are to the animal. Death is a
part of the life process that all living
organisms are going to experience.

The loss of an animal can be stressful both
emotionally and financially. It is important to
discuss the cause of an animal’s loss and how

you feel with your parents. In commercial
swine production, pigs are produced for
human consumption and you should know
that going into the project. Unless the animal
dies of disease or natural causes they will be
harvested for food.

Animals that die due to causes other than
through the harvesting process should be
necropsied by a veterinarian. Why? Swine are
susceptible to many diseases, therefore you, as
a swine producer, can help prevent additional
losses if you know the cause of this death.
Once the cause of death is determined, steps
may be taken to protect the rest of the herd.

Figure 9.20
Newborn piglet that did not survive farrowing
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