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FACTS REGARDING THE OHIO STATE UNIVERSITY SWINE CENTER

Richard F. Wilson
Department of Animal Science
The Ohio State University and

Ohio Agricultural Research and Development Center

Facilities of The Ohio State University Swine Center are available for:

1. Growing-finishing hogs (in east wings of building—rooms 15QA, B, C)

2. Farrowing (two areas in west wings of building--rooms 119A and C)

3. Nursing and/or early weaning (in west wing of building--room 119D)

4. Breeding and gestation (on pasture)

5. Offices, arena, laboratory, weighing, washing, student housing (in
central portion of building)

b. Isolation (separate building located southwest of main building)

7, Vehicle storage (separate building located southwest of main building)

8, Manure treatment (liquid manure screening building, dry solid manure
holding building, an anaerobic lagoon, and an aerobic lagoon).

Facilities in general include: controlled ventilation, supplemental heat, par-
tially slatted floors, removal of manure by flushing under the slatted floors, re-
moval of solids from the liquid manure (conducted in the waste treatment building),
lagoons for deposition of manure liquids and covered storage for the manure solids,
self-watering and feeding, stall feeding of sows and gilts, electrically heated out-
side waterers, feed distribution systems in the building, weighing and loading and
unloading equipment.

Descri ption. of Faci 1 i tj.es

Growi^ Areas in^ the East Wings and on Pasture

Room 150 is principally for growing-finishing pigs, but may be used for younger
pigs and/or older hogs. It has 14 pens (7 on each side of a central alley) which are
ejch 3 x 20 feet and contain a six-hole Smidley half self-feeder and one cup of a
double drinker Pride of the Farm self-feeder. Each pen may be expected to house 15
to 20 growing-finishing pigs, depending upon their size.

Concrete slats (8 feet long x 5 inches on top and 3-1/2 inches on the bottom with
a 1 to 1-1/8-inch slot, reinforced with two rods) cover a 2-1/2 to 3-foot deep trench
(from the trench floor to the underside of the slats). The slats cover the lower 8
feet of the pens. The remainder of the pen floor is solid concrete and slopes from
the high end of the pen (next to the center alley) toward the slats, with a drop of
1/4 inch per foot for the first 6 feet, then 1/2 inch per foot for the remaining 6
feet.

Manure is removed from the trenches under the slats by flushing (dumping 175
gal, of water from a 200~galB tank into the end of each trench about two times in a





24-hour period, and allowing this liquid to drain from the opposite end of the pit
into a 9200-gallon concrete holding tank located below the ground surface outside the
building). The floor of the pits drops 6 inches in 56 feet.

Feed is placed in the feeders with a Pax 4-inch flexible auger plus drops located
above the feeders. Each auger draws feed from a 4.5-ton Pax center draw bulk feed
bin located outside the building.

Ventilation consists of a 20-inch discharge fan which may be set to run part or
all of the time, a 30-inch fan, and a 36-inch fan which may be set to operate only
when the temperature rises above 75° F. A louver will also open when the temperature
reaches 75° F. Two 30-inch fans (intake through a louver in the wall in front of the
fans when the louvers are opened manually, otherwise they circulate air in the room)
operate continuously when the room has enough hogs in it to warrant their operation.
The fans move air down a 30-inch plastic tube with 2-inch holes on each side to dis-
tribute the air evenly in the room.

Heat is available through a 100,000-BTUH gas-fired unit heater and a heater with
240,000 BTUH (output). These heaters are suspended from the ceiling and are located
so the heat from them is directed into the fans which circulate air through the plas-
tic tubes.

Insulation in this room consists of 1-1/2-inch thick urethane in the exterior
walls and 6-inch thick fiberglass in the ceiling (both insulations have a reflective
backing).

A second growing-finishing area (room 150B) consists of six pens in a line (iden-
tical to those in room 150) off the northeast corner of room 150. This area contains
a dial scales plus pens for working hogs (150A).

The floor in this area has a carborundum-concrete surface to reduce hog and human
slippage. Manure removal is essentially the same as that for room 150 except that the
flushing water is stored in two 270-gallon metal stock water tanks located on the walls
(one at each end of the trench). The water (about 230 gallons) is conveyed from the
tank to the manure trench through a 4-inch plastic pipe. A self-flushing syphoning
valve allows the tanks to empty in 20 seconds upon filling to a predetermined level.
The water and manure are removed from the center of the trench by gravity.

Ventilation is essentially the same as in room 150 except that there is a 12-inch
fan located on the south side of this room at about the pen floor level which removes
air from under the slats. Insulation in the walls and ceiling is similar to that in
room 150. Feed distribution equipment for rooms 150B and 150C is essentially the
same as in room 150 except that only one auger and bulk bin fills the feeders in both
rooms.

A third growing-finishing area (room 150C) also consists of six pens in line but
in an open-front room (open to the southeast). The three sides are insulated similar
to rooms 150 and 150B. The roof in this room, however, has no other insulation than
that furnished by the plywood sheathing under the metal roofing.

There is no forced ventilation or supplemental heat. Electrical outlets are
available for electrical heaters if needed. There are two adjustable ventilators in
the peak of the roof.
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Manure removal is similar to that in room 150B* This room has a loading chute
at the northeast corner for use with this room and room 150B. Data will be collected
on the suitability of this room compared to room 15GB*

Pasture lots are available to be used for growing-finishing pigs on a 5-year
rotation with farm operations and the Farm Science Review,

Farrowing Areas (West Wings)

One farrowing area (room 119A) consists of 12 farrowing crates (6 on either side
of a central alley). The 7-foot-long Smidley crates are located on a solid concrete
floor with drains in the alleys behind and in front of the crates. The crates face
outward from a 5-1/2-foot-wide central alley with a 5-foot creep area in front of the
crate.

Feeding and watering of the sows in these crates Is accomplished with Smidley
six-hole half self-feeders and Pride of the Farm double drinker waterers in four pens*
each 13 x 13 feet, located on the north side of the crates in this room. Feed is
brought into the self feeders with an auger from a 3,8-ton side delivery bulk feed
bin located outside the room. The sows and gilts kept In these crates are turned
out each morning and evening for feeding and watering. Free stall housing may be
tried in this area.

The south 13-foot section of this room is used for students to mix experimental
diets (area contains two small feed mixers) and to work with baby pigs. Data will
be collected on the suitability of this room for farrowing and limited nursing as
compared to that where sows are kept over partial slats.

Manure removal from this room is done with a shovel and wheelbarrow. A small
concrete apron with drain is located outside the south door where manure solids are
kept temporarily. Ventilation and heating are essentially similar to those in room
150. Electrical connections are available for a heater per farrowing crate.

Another farrowing area (room 119) consists of 12 Smidley 7-foot-long farrowing
crates with a feeder (metal trough as part of the front of the crate) and Trojan
individual waterer per pen. The sows in these crates will be standing with their
hind feet on 2~foot-wide partial slatted floors (expanded metal) over a manure pit
2-1/2 feet deep with approximately 1/2 inch/foot slope toward the west end where a
drain conveys liquid manure to an outside underground concrete manure storage tank.

Water (160 gallons) for flushing is stored in a 190-gallon metal stock tank at
the east end of the farrowing stalls and conveyed to the manure trench through a
3-inch plastic pipe. The tank Is emptied by a valve similar to that used in room
150B.

Sows and gilts remain in these farrowing crates in this area for feeding and
watering. Feed is distributed to the sows with a cart from the auger in room 119A.
Data will be collected initially for comparison with room 119A.

Heating and ventilation in this room are combined with that for the suckling-
early weaning area since both areas occupy the same room. The systems used are
similar to those in room 150 except that there is additional heat available In this
room from a 100,000-BTUH gas-fired unit heater located at the west end of this far-
rowing area.



Suckling-Early Weaning

This area is located in the west half of room 119. Six in-line pens 8 x 14 feet
are located in this area on either side of a central 4-foot-wide alley. The lower
6 feet of the pen consists of concrete slats (similar to those in room 150) with
3/4-inch-wide slots. The area under the slots is flushed similar to that in room
150B.

Each pen may be expected to house one to two sows and their litters or 20 to
30 3-week-old weaned pigs. Feed distribution equipment (Pax) consisting of a 3-ton
metal bulk storage bin and a rigid 4-inch auger will deliver sow feed or pig feed
to Smidley sow and pig creep feeders located in each pen. Ventilation, insulation,
and heating equipment are similar to that in room 119,

Breeding and GestationFacilities

These facilities are on pasture. The sizes of the lots for sows and gilts vary
from approximately 3/4 to 2 acres. Pax waterers with electrical heaters supplied by
buried wire are located on concrete aprons accessible from the alley. Two Smidley
3 x 16-foot houses with insulated roofs and openings to the south are located either
on or butted up to these aprons. Twelve sow feeding stalls made out of rough sawed
oak are also on the aprons. Each apron may be divided down the middle to house
12 females on half the apron. The feeding stalls which are accessible to the alley
may be used for both groups of 12 females which have access to the apron from their
pasture lots. *

The boars will be hand-fed on these concrete pads. Housing for the boars utilizes
6 x 8-foot individual houses with floors. They are not located on the concrete aprons.
Gates 4 feet wide are located at one end of the boar lots and 12-foot gates at the
other end make access easy to the sow breeding lots located across the 20-foot alley
from the boar lots.

Office, Laboratory^ Washing, and Weighing Areas

These areas are located in the center of the building and consist of a 40 x 40-
foot arena (room 102), a 21 x 14-foot laboratory (room 113), two 10 x 14-foot offices
(rooms 101 and 105), and a washroom with loading and unloading chute for sows and
litters coming into and going out of the farrowing-suckling-early weaning areas (rooms
119B and C). Student living quarters consist of a kitchen-living area (room 126A),
bedroom (room 126B), and bathroom (room 126T). Other areas include a weighing-washing
area with loading chute for growing-finishing pigs coming into and going out of the
building (room 138), a tool and equipment area (room 134), a janitorial room (room
124), a public restroom (room 120T), and a trash collection room (room 134A).

These areas of the building are heated, ventilated, and insulated similarly to
room 150 except that the heating units located in the offices and the students1 living
quarters are also air conditioning units. Air pressure in this central section of
the building is positively operated (air blown in) so that the air flow is into the
connecting swine housing areas where possible (through doors when opened).

Hog Isolation 4

Isolation of some hogs will be available in a 26 x 32-foot Capital Homes build-
ing located approximately 175 feet southeast of the main swine building. The sides
of the building are insulated with 4 inches of rock wool batten and contain 10-inch
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fans in the side walls with a Clay center duct air intake* The concrete floor con-
tains four drains (one per pen) and a frost-free hydrant. It will be used to isolate
young hogs from other hogs when neccessary because of having been submitted to surgery
or similar stress.

Vehicle^ Storage

Vehicle storage is available in a 24 x 32-foot building (Umbaugh pole) located
about 70 feet southwest of the main swine building. It has 12-foot clearance to the
plate on the open east side.

Swine Research—1974. Research Summary 78, Ohio Agricultural
Research and Development Center, Wooster. September 1974.
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OHIO SWINE NUTRITION GUIDE FOR 1974-75

H. M. Barnes, D. C. Mahan, J. H. Cline, and R. F. Wilson
Department of Animal Science
The Ohio State University and

Ohio Agricultural Research and Development Center

.Introductlon

Feeding standards or animal nutritional requirements are usually published in
the form of tables. The columns of figures give the impression that the standards
are absolute, final, and unchangeable.

Standards and guides for swine nutrition are indeed subject to change and modifi
cation. Feedstuffs produced in various parts of the country vary in nutritive value.
The environment in which the pigs live can modify the requirements and animals bred
for high performance have nutritional needs different from average performers.

The nutritional recommendations published here have been modified from the
National Research Council (NRC) standards. The modifications are based on:

1. Current Ohio and other agricultural research findings.

2. Chemical analyses of Ohio-grown feedstuffs.

3. An understanding and application of diet formulation to the most
commonly practiced systems of swine production in Ohio.

4. Estimated performance of Ohio-bred swine as indicated by feedlot
trials and Ohio Pork Improvement program records.

The Nutrients

Energy: Energy is stored in all feedstuffs generally in the form of carbohy-
drate and fat (oil). Energy is produced in a useable form (or lost as heat) as a
result of animal digestion and metabolism from cereal grains. After being released
from its stored form, energy is required for the carrying out of life processes,
growth, reproduction, and/or lactation. The amount of energy required by the ani-
mal can be influenced by the extremes of the environment.

In Ohio, the most abundant and therefore most economical source of energy is
found in corn. Diet formulation for swine therefore begins with a base of corn and
requires an understanding of the amino acid, mineral, and vitamin limitations in
corn and then adding other supplementary feedstuffs and necessary nutrients to make
the total mixture adequate and balanced for swine.

Protein: The percentage of crude protein in the mixture is one factor which
differentiates diets designed for the various stages of the pigfs life. However,
the true need of the pig is for certain of the amino acids which make up the pro-
tein. These amino acids required in the diet are called essential amino acids, of
which 10 are required by swine. A shortage of just 1 of the 10 essential amino
acids will definitely limit growth or other productive functions as effectively as
if several were below the pigfs requirement. It is fortunate these 10 amino acids
are adequate and are in good balance in normally recommended corn-soybean meal
diets. Lysine and tryptophan may be in short supply when the protein level is
lowered.
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It has been noted that analyses of corn grown in Ohio and other parts of the
Midwest are consistently higher in lysine values than is recorded in widely pub-
lished nutrient tables. The use of high-lysine corn for swine may become more
prominent because of its higher content of several essential amino acids. The
apparent levels found in each of these corns are still less than the pigfs require-
ment and need to be supplemented with other protein (amino acid) sources.

Minerals; The major or macro-minerals which need to be supplemented to the
typical corn-soybean meal diet in fairly large quantities are calcium and phosphorus,
The ratio between the two is as important as the amount. The requirement for cal-
cium and phosphorus is influenced by the stage and rate of growth, sex, reproduc-
tion, or lactation. Salt is a combination of sodium and chlorine, and is a dietary
essential which must be added to all diets. The minor (micro-J minerals or trace
minerals include iron* copper, manganese, zinc, iodine, and selenium, Ohio-grown
crops are particularly deficient in their iodine and selenium contents, and in some
western portions of Ohio manganese is low. It is not difficult to add supplemental
trace minerals to swine feeds through trace mineralized salt or many commercial pre~
mixes available,,

Vitamins: Vitamin supplements are also commonly added to swine diets. Vita-
mins of the fat-soluble group which benefit swine are A, D, E, and K. The water
soluble vitamins or B-coinplex group which are not abundant in common feedstuffs and
which improve swine performance by their addition are pantothenic acid, riboflavin,
niacin, choline, and vitamin 812- Some of the other B-vitamins have been shown to
be beneficial when added to purified diets of very young pigs. However, these do
not have to be added to corn-soybean meal diets. Many sources of commercial vita-
min supplements are available for the swine producer to use.

Water; Water is essential for life. It is the main constituent of the ani-
mal's body tissue. There must be a constant supply of clean water for the healthy
growing animal. The important relationship of water intake to feed intake is often
overlooked, since the full-fed pig drinks approximately 2 Ib. of water for each
pound of feed it eats.

Other Feed Additives: Various antibiotics and drugs have shown a growth-
promoting effect when included in the feed at low levels to growing-finishing pigs.
The same antibiotics may be used at therapeutic levels in the feed or water for the
correction of certain infectious troubles. Feeding levels of antibiotics have fre-
quently shown no advantage which may be measured in improved reproductive efficiency
for sows, but have shown a consistent positive response when fed to growing-finish-
ing swine. Often, professional advice from a veterinarian is most helpful in the
selection and application of one of these additives. Omitting the drugs from sow
diets provides her an opportunity to develop antibodies to certain infectious
agents, which may be passed on to her pigs through colostrum and during the first
days of the nursing period. Care should always be taken to withdraw the antibiotics
from the feeds of market swine, according to published regulations.

Swine Research—1974. Research Summary 78, Ohio Agricultural
Research and Development Center, Wooster. September 1974.
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OhioSwjne Nutrition Guide.

Animal Production Period

Gr owi n.g -Finishing

Item

Starter Grower
(10 to (40 to
40 Lb.) 120 Lb.)

Finisher
(120 to

Mkt. Wt.)

Sow Reproduction

Ges ta.t.1 on Lactati on

Boars

(40 to (120 to
120 Lb.) 250 Lb.) Adult

Expected Performance (from beginning to end of period)
Daily Feed Intake, Lb. 0.6-2.0 2.0-6.0 6.0-9.00

Daily Gain, Lb. 0.5-1.2 1.2-1.6 1.6-2.0

4.0-4.5*

0.7-0.9

10.0-15.0 2.0-6.0

1.2-1.7

6.0-9.0 5.0-7,0"*

1.7-2.4

Nutrient Requirements (per pound of diet)t

Energy (kcal)
Digestible Energy 1590
Metabolizable Energy 1520

Protein, Percent 18
Ami no acids, Percent

Arginine 0.37
Histidine 0.34
Isoleucine 0.76
Leucine 0.84
Lysine 0.90
Methionine + cystineft 0.56
Phenylalanine + tyrosinetf 0.79
Threonine 0.66
Tryptophan 0.18
Valine 0.67

Inorqanic Macro-minerals, Percent
Calcium*** 0.80
Phosphorus*** 0.60
Salt+tt 0.35

Inorganic Micro-(trace) minerals, p.p.m.
0.20
80
6
30
100
0.20

1500
300
10
4

1500
1440

16

0.25
0.23
0.52
0,67
0.76
0.35
0.54
0.45
0.12
0.46

0.65
0.50
0.35

0.15
80
6
30
75
0.20

1500
1440

13

0.15
0.14
0.31
0.40
0.57
0.20
0.32
0.27
0.07
0.28

0.60
0.45
0.35

0.15
80
6
30
50
0.20

1000
150
10
4

1000
100
10
4

1500
1440

12**

0.25
0.17
0.37
0.56
0.42
0.20
0.33
0.34
0.07
0.46

0.80
0.60
0.35

0.15
80
8
40
100
0.30

2000
150
10
4

1500
1440

16

0.34
0.26
0.67
0.99
0.76
0.32
1.00
0.51
0.13
0.68

0.80
0.60
0.35

0,15
80
6
30
75
0.20

1500
1440

18

1500
1440

16

1500
1440

16

1500
150
10
4

0.90
0.70
0.35

0.15
80
6
30
125
0.20

2000
150
10
4

0.75
0.60
0.35

0.15
80
6
30
100
0.20

2000
150
10
4

2000
150
10
4

Selenium
Iron
Copper
Manganese
Zinc
Iodine

Fat Soluble Vitamins
Vitamin A, I.U.
Vitamin D, I.U.
Vitamin E, I.U.
Vitamin K, mg.

Water Soluble Vitamins
Riboflavin, mg.
Niacin, mg.
Pantothenic Acid, mg.
Choline» mg.
Vitamin B-jgi mcg.

*The quantity w i l l vary depending on environmental conditions. Animals should be fed the quantity of diet to
achieve 75 Ib. gain in gilts and 49 lb. gain in sows during the gestation period. (This would correspond to about
0.90 and 0.70 lb. of gain per day, respectively, during gestation.)

The adult boar should be fed an adequate quantity to keep in good breeding condition, but not overly fat.

"^The nutrient requirements for the boar have largely been estimated.

**This value is conservative. Recent OARDC research suggests that this value can safely be lowered to 8% crude
protein, but further experimentation is needed.

1fCystine can fulfill up to 50'* of the suggested allowance.

HTyrosine can fulfill up to 30/o of the suggested allowance.

***The values are total dietary quantities, Recent OARDC research suggests that the boar may need the value
indicated for maximum bone development,

"^Trace-mineral salt is recommended to be added to the diet at 0.50%.

0.80
0.60
0.35

0.15
80
6
30
75
0.20

1.5
12.0
6,0

600
9

1.2
8.0
5.0

400
6

1.0
6.0
5.0

350
4

2.0
10.0
7.5

1000
7

2.0
8.0
6.0

400
5

2.0
10.0
7.5

400
7

2.0
10.0
7.5

400
7

2.0
8.0
6.0

400
5

-12-



THE PHOSPHORUS SHORTAGE AND IMPLICATIONS FOR THE
SWINE PRODUCER DURING 1974-75

D. C. Mahan, J. H. Cline, and A. P. Grlfo, Jr.
Department of Animal Science

The Ohio State University and
Ohio Agricultural Research and Development Center

Introduction

The livestock and feed industries in the United States have for the past year
experienced shortages of various dietary feed ingredients. During the past 2 years,
the supply of fishmeal has been critically short. This has resulted in extreme var-
iation in the supply and subsequent price of soybean meal and other protein supple-
ments. Prices have fluctuated on many protein supplements as much as 400 to 600%
from their previous year's value. The supply and demand situation with corn has
also shown dramatic changes within the past year, and currently there are shortages
of feed-grade phosphorus and other dietary components.

Some swine producers have experienced extreme difficulty in obtaining their con-
ventional sources of supplemental minerals for feed mixing and have had to resort to
alternatives, some of which could be detrimental to swine performance and/or the
breeding herd.

With continuing changes in environmental pollution standards, gas and oil short-
ages, and other economic factors, problems in obtaining an adequate supply of several
dietary components will continue for at least the next few years. Therefore, it be-
comes necessary to know the alternatives and the limitations of each in case one is
forced to select another feed ingredient source.

Reasons for__S hortage

Reasons for the current phosphorus shortage are:

1. Estimates indicate a 500% increase in the demand for phosphorus, both for
fertilizer and feed usage, during the past 25 years without a correspond-
ingly large rise in production.

2. The necessary increase in phosphate plant production capacity or the
opening of new plants has been curtailed for several reasons:

a. Environmental pollution standards have restricted expansion.

b. Shortages of gas, oil, and electric power have curtailed expansion.

c. A shortage of phosphoric acid because at least part of this acid
which normally was used to produce feed phosphates has been diverted
to fertilizer production.

d. There has been a lack of rail and truck transport for both the raw
and feed-grade products.

3. Imports of foreign mineral sources have diminished because of more lucrative
foreign markets.
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4. Fishmeal production and therefore its importation to the United States has
declined. This and other meat and dairy products are quite high in calcium
and phosphorus and reduced usage of these products requires increased mineral
supplementation from other appropriate sources.

Phosphonjs_j^1_te_rnat1ves

Considering the current situation, there are various alternatives which might be
employed.

1. Reduce the phosphorus level in the diet.

2. Use alternate sources of phosphorus.

3. Incorporate animal products (meat and bone scraps, tankage, fishmeal, and
dried skim milk) in the diet to supply a source of phosphorus.

Role of Phosphorus

Before evaluating these alternatives, the role of phorphorus and its relation-
ship with other nutrients should be examined. Calcium, phosphorus, and vitamin D
are three nutrients which are closely dependent upon each other for the maximum uti-
lization of each. It is essential that vitamin D be supplemented in the diet (where
direct exposure to sunlight is not provided) for maximum calcium and phosphorus absorp-
tion from the gastro-intestional tract. It is also essential that not only a neces-
sary quantity of calcium and phosphorus be provided in the diet but that these two
minerals exist in the correct ratio for maximum utilization* Current research suggests
that the total dietary ratio of calcium to phosphorus be approximately 1.3:1 (Ca:P)
for swine. Too much deviation from this ratio could dramatically upset not only the
utilization of these two minerals but other trace minerals as well. Thus, if the
quantity of either mineral is lowered or raised, the other should also be adjusted.

Calcium and phosphorus are both incorporated in the skeletal structure of all
animals and therefore are of utmost importance in proper skeletal and leg develop-
ment of breeding animals. Proper bone development is highly dependent upon not only
an adequate dietary quantity of these minerals, but also that the diet provide them
in a form available to the animal.

A growing animal not supplied with adequate calcium and phosphorus will develop
a ricketic condition. This can most commonly be visually observed by a bending of
the forelegs, more so than the rear legs, of growing swine. Another external char-
acteristic of rickets is extreme weakness in the pasterns in all four legs. The
ricketic condition is due to inadequate dietary levels or poor availability of either
or both of these minerals, resulting in inadequate calcification of the skeleton. As
the animal increases in size, its weight causes a bending of the leg bones. If the
condition has not become too severe, it can be corrected by increasing the calcium
and/or phosphorus supplementation in the diet or can be temporarily helped by giving
the pig an intramuscular injection of vitamin D, which increases the absorption of
these minerals from the gastro-intestinal tract.

The adult animal, particularly pregnant sows during the last trimester, will draw
upon bone reserves of calcium and phosphorus if adequate dietary levels are not pro-
vided. This will then result in a decalcification of the existing bones (as opposed
to lack of calcification in the ricket condition) and is termed osteomalacia. As
noted above, this condition (osteomalacia) results during periods of heavy nutritional
needs. If the sow is not provided adequate minerals in the diet, skeletal reserves
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will be used as a source of these minerals. During the last few weeks of gestation,
fetal skeletal tissue develops rapidly and can cause an increased mobilization of the
sow's mineral reserves.

The increased weight of the uterus and its contents can result in the sow's
vertebrae becoming dislodged. This can then result in the spinal cord being pinched
and the sow exhibiting a paralysis of the hind quarters, more commonly known as poste-
rior paralysis. The pregnant sow in this condition will then have extreme difficulty
in raising herself from the floor, may become completely immobile and not be able to
consume her ration, thereby accentuating the condition. Boars and sows during the
breeding season also need strong legs to mate properly without skeletal damage.

It is essential that both the necessary quantities of calcium and phosphorus be
provided for breeding animals and that these minerals be of high availability. It is
essential that dietary reductions not be made with the diets of animals during crit-
ical breeding, gestation, or growing periods. Market animals are somewhat different
in that as long as skeletal development is not curtailed to the point of reduced per-
formance and hence increasing the feeding costs, dietary reductions are more appro-
priate. During the growth phase (birth to 120 lb.), mineral needs are more critical
than during the finishing period (120 Ib. to market), since the former is the period
of most rapid bone development and the latter is after bone development has slowed.
Recent unpublished Ohio research indicates that recommended calcium and phosphorus
levels during the growing phases are already minimal and may in fact be too low for
developing breeding stock. This work is continuing and will be reported at a later
time.

The suggested calcium and phosphorus requirements for the various feeding periods
for swine are presented in Table 1. As noted in the above discussion and in this
table, the most appropriate places to make emergency reductions are primarily during
the finishing period.

The commercially available sources of calcium and phosphorus supplements which a
swine producer may use are shown in Table 2. The availability and/or prices of these
supplements may vary as to locality. Most of those listed are of good to excellent
quality and may be used as supplemental sources of these minerals for swine diets.
The quantity of each to be used per ton of complete mix will, of course, depend upon
the source, the appropriate analysis of each, and the requirement for each mineral
based upon the stage of development in the pig's life cycle.

TABLE 1.--Recommended Calcium and Phosphorus Dietary Levels.

Total Dietary Levels (Percent)

Period Size, Lb,
Ohio Nutrition Guide

Ca P
Emergency Level

Ca P

Starter
Grower
Finisher
Gestation
Lactation
Boars, Adult

10-40
40-120

120-220
—
--
--

.80

.65

.60

.80

.80

.80

.60

.50

.45

.60

.60

.60

No change
No change

.50 .40
No change

.60 .45
No change
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TABLE 2.—Commercial Sources of Feed-Grade Calcium and Phosphorus Supplements.*

Mineral Source

Bone Meal (steamed)
Curaco Phosphate
Defluorinated Rock Phosphate
Dicalcium Phosphate
Limestone Feed-grade

Calcium Carbonate (calcite)
Calcium-Magnesium Carbonate

(dolomitic)
Mono-dicalcium Phosphate
Sodium Phosphate, Monobasic
Sodium Tripolyphosphate
Soft Rock Phosphate

(colloidal clay)
Phosphoric Acid, 75n'

38.0

34.0

Mineral Level

Calcium
(Percent)

24.0
36.0

» 32.0
22.0

Phosphorus
(Percent)

12,0
14.0
18.0
18.5

Phosphorus
Availability1"

Excellent
Good
Variable
Excellent

Fluorine
(Percent)

0.50
0.20
0.18

16.0
ic

-»

18.6
--

21.0
21.8
25.0

8.9
23.8

Excellent
Excellent
Excel lent

Poor
Excellent

0.15

—0.02

1.32
- —

*Check the container for the analysis since processing methods may result in
slightly different analyses.

^Adapted from Feedstuffs, April 15, 1974.

TABLE3.-*Feedstuff andFertilizerLevelsofCalciumand Phosphorus.

Mineral Level

Source
Calcium Phosphorus Phosphorus Fluorine
(Percent) (Percent) Availability* (Percent)

Grain Products
Barley
Corn
Oats
Sorghum (milo)
Soybean Meal, 44f
Soybean Meal» 50;
Wheat

Meat Products
Fishmeal» Menhaden
Meat and Bone, 50"̂
Tankage, 60S/

Fiber Feeds
Alfalfa Meal,
Wheat Bran

17

Fertilizer^
Colloidal Clay

(soft rock phosphate)
Rock Phosphate
Superphosphate (0-20-0)
Triple Superphosphate
(0-46-0)

Diammonium Phosphate
Phosphoric Acid

(not defluorinated)

.08

.02

.09

.03

.30

.25

.05

5.00
9.85
6.30

1.45
0.12

18,6
33.3
16,4

15.7

.38

.26

.39

.30

.67

.60

.39

3.30
4.50
3.25

0.25
1.25

8.9
13.7
8.7

20.9
20.0

23.7

Poor
Poor
Poor
Poor
Poor
Poor
Poor

Excellent
Excellent
Excel lent

Good
Poor

Poor
Variable

Excel lent

7

1.32
3.50

1.94
2.00

2.50

^Excellent = approximately 9Q~lQOr£ available P; good = 60-90%; poor = 20-60%.

tAdapted from Feedstuffs, April 15, 1974.



The levels of calcium and phosphorus found in various feedstuffs commonly used
for formulating swine diets are presented in Table 3, In general,, plant sources con-
tain phosphorus of a low availability* since much of this phosphorus is complexed
with an organic acid (phytic) found in plant tissue. Animal products, on the other
hand, contain a highly available source of phosphorus. If animal and dairy products
are therefore used as a supplementary protein source, their minerals (calcium and
phosphorus) can satisfy a sizeable portion of these requirements. One should not,
however, use animal and dairy products extensively as the sole protein source, since
the high mineral content of these products will result in lowered feed consumption
and reduced growth performance.

Because of the phosphorus shortage, many swine producers have inquired about the
use of fertilizer as a source of phosphorus* The analyses of several phosphorus ferti-
lizers are included in Table 3 for comparative purposes. It should be noted that the
actual phosphorus contents of these fertilizers were calculated for feed usage, since
agronomists generally consider phosphorus as ^2^5* w^ereas animal nutritionists con-
sider it solely as phosphorus (P) which lowers the value to 44o. Fertilizers, however,
contain fluorine, which if fed in excess is toxic (fluorosis) to swine. Feed-grade
phosphorus supplements under normal conditions are routinely defluorinated prior to
being used with the levels (Table 2) normally present in the feed-grade sources and
are quite safe. The defluorination process is expensive, however, and raises the cost
of feed-grade mineral supplements.

Although the toxic level of fluorine is not known, it is thought that levels up
to .02% (total diet) can be tolerated by swine, but that above this level fluorosis
can result. Most of the commercial feed-grade mineral supplements contain quantities
greater than .02%, but the mineral supplements are subsequently diluted after the diet
is mixed with other dietary ingredients.

The fluorosis condition results in a rapid loss of appetite and body weight,
accompanied by gastroenteritis, muscular weakness, and respiratory problems. The
ingestion of high quantities at first produce no observable ill-effects, although
they may eventually prove toxic. Fluoride will accumulate in the skeletal framework,
with a resulting thickening and change in the shape of the bones. Mineralization of
the tendons occurs at the point of attachment so that the joints become thickened.
When fluorosis develops, the animal becomes stiff and lame, making movement difficult
and painful.

For these reasons, phosphate fertilizers should be carefully regulated or not
fed at all. If used, phosphate fertilizers should only be used for market swine,
since the period for fluorine accumulation will be short and the likelihood of tox-
icity will therefore be lessened.

Swine Research—1974. Research Summary 78, Ohio Agricultural
Research and Development Center, Wooster. September 1974.
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FEEDLOT PERFORMANCE AND CARCASS CAPABILITIES
OF PIGS DIFFERING IN BREED, DIETARY PROTEIN LEVEL, AND SEX

L. E. Watkins, L. A. Swiger, and D. C. Mahan
Department of Animal Science
The Ohio State University and

Ohio Agricultural Research and Development Center

Objective

The objective of this study was to evaluate the effects of varying breed group,
dietary protein levels, sex, and their interactions on feedlot performance and car-
cass traits of growing-finishing swine.

Experimental Procedure

Data were collected on 722 pigs fed in five experimental groups which were bred,
farrowed, and reared at the OARDC Western Branch. The pigs were from five different
farrowings during the period spring 1972 to spring 1973. The trials were initiated
when the pigs weighed approximately 45 Ib. Measurement criteria included gain, feed
consumption, sonoray, and carcass measurements.

In Experiments I and II, diets differed in crude protein level (12, 14, 16, and
18% C.P.), with each lot fed the same protein level throughout the growing-finishing
period. In Experiments III, IV, and V, crude protein levels were 16% and 14%, with
dietary changes made at an average weight of 120 Ib. In addition, one lot was fed a
constant 16% diet and another lot was fed 14% throughout the growing-finishing period.
Pigs were allotted to pens at random in all trials and diets were fed ad libitum to
all pigs. Pigs were allotted to pens and diets at random except that nearly equal
numbers of pigs per sex-breed group were assigned to each pen.

The pigs were housed and fed in an open-fronted, partially slatted, concrete-
floored building. Dietary protein levels were formulated by varying the ratio of
corn to soybean meal.

The pigs were weighed at the beginning of the experiment, when they weighed ap-
proximately 120 Ib., and previous to slaughter. Feed intakes were obtained at the end
of each period and ultrasonic backfat measurements were made at approximately 120 Ib.

Results

1. Feeding lower levels of protein was found to increase carcass backfat, decrease
the percent of lean cuts, and reduce both the daily gains during the growing
period (45 to 120 Ib.) and the amount of feed required per pound of gain (120
Ib. to market).

2. The leaner, straightbred Hampshires responded to the higher dietary crude pro-
tein levels with leaner carcasses, while the faster growing pigs did not.

3. The straightbreds (Durocs and Yorkshires) and all crossbreds were very similar
in all performance and carcass traits measured. The Hampshires, however, grew
considerably slower but were leaner.
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4. Gilts grew slower than barrows, had less backfat, and produced a higher percent-
age of lean cuts. Little difference was found between sexes for pounds of lean
produced per day on test.

5. Breed of sire and dam were found to have large effects on practically every
performance and carcass trait measured. This resulted from the straightbred
Hampshires being leaner and having slower growth rates.

6. On the average, crossbred pigs out-gained the straightbreds, but the straight-
bred pigs remained leaner. As the level of protein increased, the effects of
heterosis decreased,

7. Overall, the measurements obtained from pigs fed the 14%, 16%~14%, or 16% crude
protein diets were similar. The leaner, slower growing breeds, as well as gilts,
showed an increased response to higher protein for all measurements.

Swine Research—1974. Research Summary 78, Ohio Agricultural
Research and Development Center, Wooster. September 1974.
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EFFECTIVENESS OF ADDITIVES IN PASTE FEED

A. P. Grifo, Jr., H. S. Teague*1 and W. L. Roller
Departments of Animal Science and Agricultural Engineering

Ohio Agricultural Research and Development Center

In.trQductiQn

The blending of swine diets into a paste form and the automated feeding of
paste diets continue to be investigated. The blending of paste diets is accomplished
by mixing one part dry feed with 1.2 to 1*5 parts water. After the diet is blended,
it is pumped into an automated feeder (Ohio Report, 54:5* 1969) which permits feed to
be accessible to the pig at all times. Since the quantity of water used in the blend
does not meet the pig's needs, free access to water is also provided.

Previous trials have shown a consistent increase in paste diet consumed when
compared to the same diets offered in conventional feeders. A concomitant increase
in daily gain has also been consistent and is generally in the order of 0.2 Ib. per
day. Feed efficiency (feed to gain ratio) did not seem to be affected by the form
or method of feeding.

The purpose of the trials reported here was to measure the effects on perfor-
mance of growing-finishing pigs when fed an antibiotic-antibacterial combination in
a paste diet.

ExperlmentaJ.Procedure

A total of 360 Duroc Yorkshire crossbred pigs were used in two trials. Pigs in
both trials were allotted to treatment on the basis of litter> sex, and initial weight.
Average age at the start of trials was 8 weeks ± 9 days. Dietary treatment (Table 1),
number of pigs per lot, and form of feed were:

Trial 1

Lots 1 and 2
3 and 4
5 and 6
7 and 8

Pigs per Lot

25
25
25
25

Form of Feed

Dry
Paste
Dry

Paste

Dietary Treatment

Basal
Basal

Basal + additives
Basal + additives

Trial 2

Same as Trial 1 except 20 pigs were used per lot.

Composition of the antibiotic-antibacterial additive and the arsenate is shown
in Table 1. In lots where paste feed was offered, the following procedure was used.
The afternoon prior to feeding, sufficient diet for the next dayfs feeding was blended
with water (weight to weight basis) in a horizontal mixer to form a paste. The follow-
ing morning the paste was pumped to the reservoir in the automatic feeder. Anytime
troughs were completely empty, the necessary mechanical equipment metered more feed

Present address: USDA, ARS, U.S. Meat Animal Research Center, Clay Center,
Neb.
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into them, thus allowing access to feed at all times. In lots fed the dry diets,
Smidley self-feeders were used. Water consumption was determined in each lot through
the use of waterers attached to 55-galIon drums.

At the termination of Trial 2, 10 pigs from each treatment were sent to the OSU
Meat Processing Laboratory for detailed carcass analysis.

Results

Performance summaries by growth periods for Trials 1 and 2 are shown in Tables
2 and 3, respectively. The first four columns of data show the effects of the four
individual treatments. The last four columns demonstrate the main effects so that
all animals fed dry diets can be compared to those fed paste (regardless of the addi-
tive treatment) and those fed the basal diets can be compared to those fed diets with
additives (regardless of form of diet).

In both trials, increases in daily gain and daily feed due to the paste feeding
treatment were evident during the growing and finishing periods. In Trial 1, an
increase of 0.11 Ib. of gain was realized with 0.46 Ib. more feed when one compared
dry feeding to paste feeding. In Trial 2, an increase of 0.22 Ib. in gain was ob-
tained with 0.54 Ib. more feed being consumed. As shown in Tables 2 and 3, the effec-
tiveness of the additives in increasing total performance was inconsistent, The main
effects calculations for the entire trial, however, indicate that in both trials some
benefit resulted from the use of additives.

TABLE 1.--Percentage Composition of Diets$ Trials 1 and 2.

Diets

Basal Basal + Additives
To 120 Ib. From 120 Ib. To 120 Ib. From 120 Ib.

Corn, Ground, Shelled
Oats
Meat Scraps, 50%
Alfalfa Meal, Dehydrated, 17%
Soybean Meal
Dicalcium Phosphate
Salt, Trace Mineralized
Vitamin-zinc-antioxidant Premix
Antibiotic-antibacterial Additive
ProGen

68.87
10.00
3.00
2.50
14.00
1.00
.50
.13

•

82.87
•

2.00
2.50
11.00
1.00
.50
.13

-

68.79
10.00
3.00
2.50
14.00
1.00
.50
.13*
.03t
.05**

82.84
-

2.00
2.50
11.00
1.00
.50
.13*
.03f

*Provides per Ib. of feed: riboflavin, 4.0 mg.; pantothenic acid, 7.3 mg.;
niacin, 18.0 mg.; choline, 20.0 mg.; Vitamin B]2» 10 meg.; Vitamin D2» 90 ID; zinc*
36.3 mg.; BHT (antioxidant), 57 mg.

"^Provides per Ib. of feed: 5.0 mg. Aureomycin (Aurofac 50), 3.75 mg. zinc
bacitracin, 2.5 mg. penicillin.

**Provides per Ib, of feed: 45.4 mg. arsanilic acid.



TABLE 2 --Effectiveness of Additives in Paste Feed -- Trial 1.._

Initial Weight, Lb
129-Lb. Weight, Lb
Final Weight, Lb.

Up to 120 Lb.
Av, Daily Gain,
Av. Daily Feed,
Feed/Gain
Av. Daily Water

120 Lb. to Market
Av. Daily Gain,
Av. Daily Feed,
Feed/Gain
Av. Daily Water

Entire Time
Av. Daily Gain,
Av. Daily Feed,
Feed/Gain
Av. Dai ly Water

_ . _ _

Lot No.

Lb.
Lb.

, Gal.

Lb.
Lb.

, Gal.

Lb.
Lb.

, Gal.

Dry

Basal
1 & 2

41.3
117.3
210.6

1.38
3.53
2.55
1.03

2.01
6.82
3.40
1.58

1.67
5.04
3.02
1.28

Feed
+ Addi-
tives
5 & 6

41.3
119.7
208.4

1.45
3.65
2.51
1.06

1.93
6.52
3.38
1.61

1.67
4.97
2.97
1.31

Past*

Basal
3 & 4
41.3

121.7
209.2

1.49
4.00
2.69
1.19

2.08
7,38
3.54
1.87

1.75
5.48
3.13
1.49

2 Feed
+ Addi-
tives
7 & 8

41.4
121.4
211.5

1.60
4.08
2.55
1.23

2.07
7.00
3.38
1.78

1.82
5.44
2.99
1.48

— ,

Dry
1,2,5,6
41.2
118.5
209.4

1.42
3.59
2.53
1.04

1.97
6.67
3.39
1.60

1.67
5.00
3.00
1.30

Main E1

Paste
3,4,7,8
41.3
121.5
210.3

1.54
4.04
2.62
1.21

2.08
7.19
3.46
1.83

1.78
5.46
3.06
1.49

Ffects

Basal
1,2,3,4
41.2

119.5
209.9

1.44
3.77
2.62
1.11

2.04
7.10
3.47
1.73

1.71
5.26
3.08
1.39

+ Addi-
tives
5,6,7,8
41,3
120.5
209.9

1,52
3.85
2.53
1.14

2.00
6.75
3.38
1.69

1.74
5.19
2.98
1.39

TABLE 3.--Effectiveness of Additives in Paste Feed -- Trial 2.

Initial Weight, Lb
120-Lb. Weight, Lb
Final Weight, Lb.

Up to 120 Lb.
Av. Daily Gain,
Av. Daily Feed,
Feed/Gain
Av. Daily Water

120 Lb. to Market
Av. Daily Gain;
Av. Daily Feed,
Feed/Gain
Av. Daily Water

Entire Time
Av. Daily Gain,
Av. Daily Feed,
Feed/Gain
Av. Daily Water

Lot No.

Lb.
Lb.

, Gal.

Lb.
Lb.

, Gal.

Lb.
Lb.

, Gal.

Drx

Basal
1 & 2

38.4
121.4
209.4

1.49
4.01
2.69
1.01

1.93
6.60
3.41
1.53

1.69
5.17
3.06
1.24

Feed
+ Addi-
tives
5 & 6

38.4
118.7
208.2

1.52
4.00
2.64
1.01

1.95
6.52
3.35
1.50

1.71
5.17
3.02
1.24

Past*

Basal
3 & 4

38.4
119.6
209.9

1.64
4.37
2.67
1.15

2.18
7.41
3.40
1.84

1.88
5.76
3.06
1.46

1

* Feed
+ Addi-
tives
7 & 8

39.3
119.1
211.8

1.70
4.32
2.54
1.23

2.23
7.21
3.23
1.91

1.95
5.67
2.91
1.55

Dry
1,2,5,6

38.1
120.1
208.8

1.50
4.00
2.66
1.01

1.94
6.56
3.38
1.51

1.70
5.17
3.04
1.24

Main Ef

Paste
3,4,7,8

38.4
119.3
210.8

1.67
4.35
2.61
1.19

2.21
7.31
3.31
1.88

1.92
5.71
2.98
1.51

fects

Basal
1,2,3,4

38.2
120,5
209.6

1.56
4.18
2.68
1.07

2.05
6.99
3.41
1.68

1.78
5.45
3.05
1.35

+ Addi-
tives
5,6,7,8

38.4
118.9
210.0

1.60
4.15
2.59
1.11

2.08
6.85
3.29
1.70

1.83
5.41
2.96
1.38

-23-



Form of feed (dry vs. paste) seemed to have little effect on efficiency of feed
conversion. Pigs in Trial 1 were somewhat less efficient* The overall effect of
additives,, however, resulted in a consistent decrease in feed per unit of gain,

Water consumption, as in previous trials, was always greater for paste-fed pigs,
In Trial 1 (conducted indoors during summer), the ratio of feed to water (weight
basis) in dry-fed pigs for the entire trial was 1:2.15; for paste-fed pigs, 1:2.26.
In Trial 2 (conducted indoors during the winter months), the ratio for pigs fed dry
feed was 1:1.99. The paste-fed, feed to water ratio was 1:2.19.

Carcass characteristics of 10 pigs from each of the four treatments in Trial 2
are shown in Table 4. Main effects data indicate an increase in weight of shoulder,
primal cuts, and percent lean cuts in paste-fed pigs. However, firmness scores are
somewhat below average,

Swine Research—1974. Research Summary 78, Ohio Agricultural
Research and Development Center, Wooster. September 1974.
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THE EFFECTIVENESS OF DIETARY ON SOW
PERFORMANCE AND IN THE OF
SELENIUM DEFICIENCY IN THE PROGENY

D. C. Mahan, A. 1. Moxon* J. H. Cline, ar«d J. E. Jones
Departments of Animal Science and Veterinary Science

The Ohio State University and
Ohio Agricultural Research and Development Center

jj^roduction

During the past few years, the authors and other workers at OARDC have been
involved with the vitamin E-selenium deficiency syndrome with various livestock
species in Ohio. Although much of the reported Ohio work has been conducted with
young swine and sheep,, deficiency problems at other stages of development and in
other species have also been areas of concern. Analyses of Ohio grains, silages,
and other feed components for their selenium content have confirmed the reasons tor
the onset of these syndromes in Ohio livestock* since all of the samples have been
very low compared to the animal's requirement for this mineral» Although specific
deficiency responses or deaths may not have occurred on many livestock farms, reduced
performance may have resulted and masked the symptoms of the deficiency.

The work to date with young swine has shown that the deficiency syndrome is
more responsive to selenium than vitamin h, but that the latter provides a slight
benefit. The use of injectable selenium has been extremely effective in eliminating
field cases of the deficiency syndrome and deaths attributable to the deficiency in
young swine. The problem areas encountered most frequently are with young swine up
to approximately 140 Ib. in body weight. The authors have worked directly and in-
directly with swine producers where the use of selenium has been thought to be effec-
tive in correcting breeding problems, in the prevention of hemorrhages in small pig^,
and in cases of baby pig scours which were not responsive to antibiotic treatment.

Selenium deficiency has been reported to lower the reproductive performance in
ewes. The involvement which vitamin E and/or selenium have with reproducing swine
has not been fully investigated, but is suspected as a problem area for Ohio swine
producers, particularly those who have their sows under confinement conditions.

Although the use of injectable selenium has been effective in the prevention of
the deficiency condition in young *swine? it would be more desirable to prevent: the
deficiency by directly feeding selenium to the young pig or to the sow ô that early
onset of the disease could be prevented.

The objective of this study was to investigate whether supplementary inorganic
selenium added at the rate of 0.1 p.p.in. could improve the reproductive performance
of a group of confined sows over two reproductive cycles and to determine the effec-
tiveness of the added selenium in the prevention of the deficiency syndrome in the
progeny of these sows. In addition, another group of sows âs fed a serai-purified
diet deficient in selenium and vitamin E to evaluate its effects on the above ciiteria

Experimental. Procedure

Twenty-six crossbred gilts were raised under confinement conditions throughout
their developmental periods and fed fortified corn-soybean meal diets. These gilts
were specifically selected from a crossbred herd at the OARDC Western Branch where
a high incidence of selenium deficiency had been previously reported.
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Upon breeding, the gilts were allotted to one of three dietary treatments and
were individually fed 4,0 Ib. of their diet daily. One group of gilts was fed a
conventional corn-soybean meal (C-SBM) diet (13% C.P. during gestation, 16% C.P.
during lactation) and a second group was fed the same diet plus 0.1 p. p.m. of sup-
plemental selenium (C-SBM + Se) as sodium selenite added to both gestation and lacta
tion diets. A third group was fed a fortified low- selenium semi-purified diet also
devoid of supplemental vitamin E.

Sows were bled prior to the start of the experiment and periodically throughout
both reproductive cycles, and the blood serum samples were analyzed for selenium.
Sows were milked at farrowing, 21, and 42 days post- far rowing to measure the amount
of selenium transferred through the mammary tissue. After weaning their litters,
the sows were placed back on their respective gestation diets and bred for a second
reproductive cycle. After their second litters, three sows were randomly selected
from each dietary treatment (four from the C-SBM) and slaughtered. Tissue samples
were collected and analyzed for their selenium content.

In an attempt to assess the sows1 contribution of selenium to the pigs, the
litters from all sow treatment groups were fed a low-selenium semi-purified creep
diet from 21 clays of age until the experiment was terminated. The pigs from each of
the sow treatment groups are henceforth denoted by the dietary regimen of their dam
in this article. Pigs were randomly selected from each sow treatment group at peri-
odic intervals and blood serum samples were collected for determination of the sele-
nium status of these animals. During both reproductive cycles, all baby pigs which
died were autopsied and examined for the presence of the deficiency syndrome. Pigs
were wearied at 42 days of age.

During the first reproductive cycle, six pigs from the sows fed the C-SBM diet
(C-SBM pigs) and five from the selenium-supplemented diet (C-SBM + Se pigs) were
sacrificed at 56 days of age and tissues were saved for selenium analyses. Since
the obtained pig death loss by this period was high from the sows fed the C-SBM diet
(due to the deficiency), the surviving pigs were removed from the experiment. The
C-SBM + Se pigs were continued on the semi-purified diet for an additional 28 days
to further evaluate their selenium stores. At this time (84 days), five additional
pigs were sacrificed amd examined for the presence of the disease, and tissues were
saved for selenium analyses.

Re su 1 t s and D 1 sens si on

Sow

The results of sow reproductive performance for both reproductive cycles are
presented in Table 1. Gestation gains were satisfactory for all treatments and were
larger, as expected, during the first reproductive cycle than during the second.

The number of C-SBM sows farrowing was larger than the number of C-SBM + Se sows
for both cycles. The number of animals is too few, however, to accurately evaluate
the effects of dietary selenium on conception rate. Other OARDC unpublished results
do not confirm the low farrowing percentage observed in this experiment when feed-
stuffs or diets containing higher dietary selenium are fed to reproducing sows. The
number of pigs per litter from sows fed the C-SBM and the C-SBM + Se diets were sim-
ilar for the first reproductive cycle, but in the second cycle those sows fed the
C-SBM diet had fewer pigs than the selenium-supplemented sows. Although the number
of observations was limited, these data suggest that number of pigs born per litter
might be decreased when low-selenium corn-soybean meal diets are fed to reproducing
sows, particularly for those animals kept in confinement for several reproductive
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TABLE 2.--Effects of Sow Dietary Treatments on Sow Serum Selenium Over Two
Reproductive Cycles**

Sow Treatment
Reproductive Day of C-SBM

Cycle Period Period C-SBMt + Se I

I Gestation 0 0.096 0.100
30 0.074 0.161
60 0.067 0.169
90 0.074 0.170

Lactation 21 0.048 0.162
42 0.048 0.180

II Gestation 0 0.068 0.198
30 0.060 0.174
60 0.060 0.191
90 0.054 0.177

Lactation 0 0.041 0.168
21 0.032 0.184
42 0.033 0.159

*Each mean value is expressed in p. p.m.
Eight observations for the gestation of both reproductive cycles.

observations for lactation I, eight observations for lactation II.
fNine observations for the gestation of both reproductive cycles.

observations for lactation I, five observations for lactations I and II,

**Nine observations for gestation I and six for gestation II.

Semi -
purified**

0.091
0.043
0.033
0.026

_

-

0.021
0.017
0.017
0.013

_

-

-

Seven

Six

TABLE 3.--Effects of Sow Dietary Treatments on Sow Milk Selenium Values Over
Two Reproductive Cycles.*

Sow Treatment
Lactation

Period

I

II

Day of
Lactation

0
21
42

0
21
42

C-SBMf

0.043
0.013
0.013

0.047
0.015
0.014

C-SBM
+ Set

0.106
0.027
0.029

0.080
0.029
0.025

Semi-
purif ied

0.013**

-

*Each mean value is expressed in p.p.m.
i*Seven observations for each mean of lactation I and eight for lactation II,
tSix observations for each mean of lactation I and five for lactation II.
**Three observations.



seasons. The C-SBM diets in this study contained 0.03 and 0.05 p.p.m. of selenium
for the gestation and lactation periods, respectively.

One of the three sows fed the semi-purified diet which farrowed in the first
reproductive cycle exhibited symptoms of muscular weakness and incoordination, and
finally died within 5 days post-farrowing. Autopsy examinations confirmed the pres-
ence of the deficiency lesions in this sow. The two remaining sows farrowed on this
treatment began to exhibit similar symptoms within a few days after parturition.
These sows were sacrificed and the deficiency syndrome was confirmed by microscopic
tissue examination.

The three sows fed the semi-purified diet (0.011 p.p.m. Se) which farrowed in
the first reproductive cycle also had fewer pigs per litter than the other two treat-
ment groups. Previously, it had been reported that ewes from selenium deficiency
areas of New Zealand had fewer lambs born per 100 ewes lambing than ewes treated with
sodium selenite prior to mating. The sheep data indicated in the above study and
the observations of this experiment suggest that vitamin E-selenium deficiencies
might affect the number of young carried to term in those animals which bear more
than one young.

In the second reproductive cycle, none of the sows fed the semi-purified diet
carried their litters to term. From this treatment group, three sows died during the
course of their pregnancy. One sow died at 10 days post-breeding. This animal had
ovulated as evidenced by 18 corpus lutea, 9 from each ovary. A second sow died at
88 days post-breeding and had 14 fetuses in the uterine horns. Ten of the fetuses
were in advanced stages of resorption, while four appeared normal. The third sow died
at 105 days post-breeding. She had five normal pigs and six resorbed fetuses in her
uterine horns. All three sows exhibited tissue lesions of the vitamin E-selenium
deficiency syndrome.

The fetal mortalities from sows fed the semi-purified diet on this experiment
cannot be attributed specifically to either vitamin E or selenium, since both nutrients
were deficient in the diet. Previous work at other agricultural research stations has
suggested that fetal resorption has resulted when vitamin E was deficient, but the
role of selenium was not evaluated in their studies. Gilts or sows which did not
farrow In both reproductive cycles (but were fed the semi-purified diet) returned to
estrus only during the latter stages of the gestation period. This suggests that re-
productive materials were probably being resorbed, thus delaying the return to a nor-
mal cycling pattern. These results suggest that sow ovulation was not affected by
this dietary regime, but that fetal mortality was increased by the dietary deficiencies.

Serum selenium values from the sows through the two reproductive periods are pre-
sented in Table 2. The initial values are somewhat higher than other values from this
station. The reason for this is not known. The initial selenium value declined, how-
ever, by 50 days post-breeding when sows were fed the C-SBM diet. After this decline,
serum selenium values from the sows fed the C-SBM diet were similar throughout the
gestation period of the first reproductive cycle and were lower by approximately 0.1
p.p.m. than those from the C-SBM + Se group, which largely reflected the supplemental
level of inorganic selenium added to that diet. Serum selenium values of C-SBM sows
decreased following parturition, suggesting that with the onset of lactation there
was a subsequent drain on the body selenium reserves, which resulted in decreased
circulating selenium. The lower serum values were observed even though the lactation
diet was slightly higher in selenium (0.05 p.p.m.) than the gestation diet (0.03 p.p.m.)
and suggests that the lactation selenium requirement is larger than during gestation.
Serum selenium values from the C-SBM + Se sows remained constant throughout the first



iroductive cycle, suggesting that any increased lactation requirement for selenium
> met with the 0.1 p.p.m. of supplemental dietary selenium.

Serum selenium values from the C-SBM sows were lower during the second gestation
in corresponding values from the first gestation, suggesting that body depletion of
lenium occurred during the prcvjous reproductive cycle and that the gestation diet
s inadequate to raise circulating serum selenium up to the earlier level* The serum
lues from the C-SBM + Se group during the second gestation were similar to the cor-
spending values from the first and higher than those from the C-SBM sows. Again,
rum selenium values from soivs feJ the C-SBM diet declined during the second lacta-
on, while those values from the C-SBM + Se group did not. This additionally sug-
sts that the C-SBM sows were depleting their body reserves of selenium, since those
ws fed the supplemental selenium were able to maintain stable blood serum levels
roughout two reproductive cycles.

Those sows fed the semi-purified diet had lower serum selenium values during the
rst reproductive cyile than cither the C-SBM or C-SBM + Sc sows. Values declined
irther during the second reproductive cycle, indicating a process of selenium deple-
on continuing through both reproductive cycles.

The effects of the dietary treatments on the selenium content of sow milk are
^ported in Table 5* Sow colostrum was found to have a higher selenium content than
le milk collected during the latter stages of lactation. When the C-SBM + Se diet
is fed, milk selenium values were approximately double those from the C-SBM sows
iroughout both lactation periods, demonstrating that selenium can be effectively
^ansferred across swine mammary tissue. Although only three sows which were fed the
^mi-purified diet farrowed, colostrum obtained from two of these sows demonstrated
tat the level of selenium was substantially below either of the other treatment groups,
irther suggesting a marked depletion in their body reserves. Other workers have
imonstrated substantial increases in the selenium content of ewe and cow milk,
sspectively, when selenium was administered.

The effects of the three dietary treatments on sow tissue selenium are reported
i Table 4. There was an increase in the selenium content of all tissues collected
hen sows were fed the C SRM + Se diet as compared with the group fed C-SBM. Kidney

TABLE 4.--Effects of Sow Dietary Treatments
on Sow Tissue Selenium Levels.*

Tissue

Kidney
Pancreas
Liver
Heart
Loin Muscle

C-SBM1"

1. 250
0.180
0.097
0.071
0.036

Sow Treatment
C-SBM
+ Set

2.300
0.347
0.307
0.162
0.068

Semi -
purified^

0.807
0.076
0.055
0.027
0.020

*Each mean value is expressed in p.p.m. on a wet (fresh)
basis.

'''Each value represents four observations.

tEach value represents three observations.
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tissue from swine contains the highest concentration of selenium, followed by the
liver and glandular tissue. Heart muscle has been shoun to contain a greater concen-
tration of selenium than skeletal muscle.

The results of this study are in general agreement with the above except that
the pancreatic selenium concentration was approximately double that of the liver
tissue of the C-SBM sows* while the liver and pancreatic tissues contained similar
concentrations of selenium when the C-SBM * Se diet was fed. This suggests that the
liver accumulates the mineral and may be more flexible in its content o£ selenium
than the pancreas. The kidney and liver tissue selenium concentrations of the sows
fed the semi -purified diet were quantitatively closer to the C-SBM sow tissue values
than the tissue values of the C-SBM sow group compared with those from the C-SBM +
Se sows. It should be recalled that the semi -purified sows were fed this dietary
regimen for approximately 10 months prior to slaughter and that the selenium defi-
ciency syndrome was present. This suggests that the C-SBM sows were approaching
tissue selenium depletion after two reproductive cycles.

These data further suggest that sows which were fed the conventional C-SBM diets
from feeds tuffs low in selenium gradually depleted their body selenium reserves,, with
the result that there were fewer pigs per litter during the second reproductive cycle,
The addition of supplemental selenium at the rate of 0*1 p. p.m. maintained constant
circulating serum levels of selenium, higher tissue selenium levels considered close
to normal tissue values , and a resulting larger number of pigs per litter during the
second reproductive cycle. Although the results reported here do not differentiate
between the effects of selenium and vitamin E during gestation, the results suggest
that selenium was probably the causative factor in the smaller litter size of the
C-SBM vs. the C-SBM •* Se group, since these diets only varied in the concentration
of selenium. The selenium status of the C-SBM sows was considered below that neces-
sary for optimum reproductive performance* particularly for continued reproductive
purposes,

Performance

The effects of the sow dietary treatments on mortality of the resulting progeny ,
serum and tissue selenium levels, and the incidence of gastric ulcers are presented
in Tables 5 and 6. No litters were available from those sows fed the semi-purified
diet. It should be recalled that from 21 days of age to the termination of the ex-
perimental period, all litters received a low-selenium, semi-purified diet (0.019
p. p.m. Se) in order to evaluate as much as possible the selenium contribution from
the sows to these growing animals.

Prior to weaning (42 days), no losses (Table 5) were attributable lo the defi-
ciency. However, within 2 weeks post-weaning (56 days of age), the C-SBM pigs of
the first reproductive cycle had a 21% mortality, while no losses occurred in the
C-SBM + Se pigs. When the experimental period for the C-SBM * Se pigs was extended
for an additional 28 days (84 days of age), 16% mortality resulted. All pigs which
died during the experiment had confirmed microscopic tissue lesions of tne deficiency
syndrome.

Esophagogastric ulcers were found during autopsy examination at 56 days of age
in five of the six C-SBM pigs sacrificed and examined (Table 6), while none were
observed from the C-SBM + Se pigs. When the C-SBM + Se pigs were continued on the
low-selenium semi -purified diet for an additional 28-day period, gastric ulcers were
observed at 84 days of age in all of the C-SBM + Se pigs sacrificed. Michigan State
and Purdue workers have both observed a high occurrence of the esophagogastric ulcer
condition in those pigs submitted to their veterinary diagnostic laboratories for
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TABLE 5.--Effects of Sow Dietary Treatments on Resulting Progeny
Mortality and Serum Selenium.*

Item

Period, Days
21-42
43-56
57-70
57-84

Reproductive Cycle

C-SBM + Se

Pig

0 0
21 0

16

Sow Treatments
I Reproductive

M
C-SBM

Mortality, Percent

0
11
17

Cycle II
C-SBM
+ Se

0
0
0

Pig Serum Selenium* p.p.m.t
Day of Age

21 0.031 0.067 0.030 0.064
42 (weaned) 0.020 0.047 0.022 0.067
56 0.012 0.038 0.017 0.030
70 - 0.030 0.014 0.031
84 - 0.016

*A11 litters were offered a semi-purified creep diet from 21 days of
age to the end of the experiment.

"^Each value represents eight observations.

TABLE 6.--Effects of Sow Dietary Treatments on the
Presence of Esophagogastric Ulcers in the Progeny and
Progeny Tissue Selenium Levels (First Reproductive Cycl6).

Item

No. of Pigs Sacrificed

No. of Esophagogastric

Day of
Age

56
84

Ulcers 56
84

Sow

C-SBM

6
0

5
-

Treatments

C-SBM + Se

5
5

0
5

Tissue Selenium*
Liver

Loin Muscle

Heart Muscle

56
84

56
84

56
84

.051

.027

.046

.113

.054

.044

.031

.084

.047

*Each mean value is expressed in p.p.m. on a wet (fresh)
basis. Each mean represents six observations for the C-SBM
and five for the C-SBM + Se treatment.
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the vitamin E-selenium deficiency. Lower serum selenium values resulted during the
first reproductive cycle in the C-SBM pigs than in those from the C-bBM + Se pigs at
21, 42, and 56 days of age. The serum selenium levels were approximately three times
higher at 56 days for the C-SBM + Se pigs than for the C-SBM pigs. The C-SBM + Se
pigs were continued for an additional 28-day period, with the resulting serum sele-
nium showing a decline at the 70 and 84-day measurement intervals.

It is of interest to note that at 84 days of age the serum selenium levels were
similar to those of the C-SBM pigs at 56 days, and so were the deficiency lesions
and gastric ulcers. The tissue concentrations of selenium in the liver, heart, and
loin muscle of the C-SBM + Se pigs were also higher than in C-SBM pigs at 56 days of
age. Tissue selenium concentrations of the C-SBM + Se pigs at 84 days declined from
their previous values, making them similar to those of the C-SBM pigs at 56 days,
suggesting similar states of selenium depletion for the two treatments. At 84 days,
all of the C-SBM + Se pigs sacrificed had esophagogastric ulcers and tissue deficiency
lesions. The occurrence of the esophagogastric ulcer condition and the similar tissue
and serum selenium concentrations of these two treatment groups at the two measurement
intervals strongly suggest that selenium depletion was probably the causative factor.

The mortality of the C-SBM pigs of the second reproductive cycle was 11% from
42 to 56 days and an additional 17% between 57 and 70 days of age. No mortality
occurred during these periods in the C-SBM + Se pig group. These results confirm the
observations of the first reproductive cycle except that the mortality did not occur
as early. This suggests the possibility of a larger quantitative transfer of selenium
from the second-litter sows to their progeny as compared to the first reproductive
cycle. Since these second-litter sows had attained more of their mature size, their
daily requirement for selenium may have been reduced, thus allowing more of the die-
tary selenium to be transferred to the fetuses, milk products, or both.

Summary and RecommendatIons,

Although the number of sows used in this study is too few to evaluate the effects
of selenium on sow reproductive performance, this study demonstrates several items:

1. A corn-soybean meal diet fed to reproducing sows will gradually deplete
the sows* tissue levels of selenium as indicated by declining serum
selenium levels. Supplementing a C-SBM diet with 0.1 p.p.m. of inorganic
selenium will result in normal tissue and serum selenium values.

2. The continued feeding of a"corn-soybean meal diet through several repro-
ductive cycles in selenium-deficient areas may result in smaller litter
sizes.

3. Supplementary selenium fed to the sow can be effectively transferred
through mammary tissue.

4. Supplementing selenium to the sow's gestation and lactation diets can
effectively prevent early onset of the deficiency in the progeny.

5. Selenium deficiency may precipitate the esophagogastric ulcer condition
in swine.

In view of these findings, it is advantageous to add a source of selenium to
swine diets. Since Feb. 7, 1974, the feed industry has been permitted to add selenium
to the diets of all swine at a level not to exceed 0.1 p.p.m. supplemental selenium in

-35-



the complete feed. There is no withdrawal period for selenium^ because it is a nutri-
ent and the body mechanism excretes the surplus selenium.

Although the importance of selenium has been recognized since 1957, the new
selenium regulation finalizes nearly A years of concentrated university and industry
efforts to obtain FDA approval. Agricultural research showing the essentiality of
the mineral for swine and resulting tissue levels from feeding various dietary levels
have contributed to the eventual approval of this regulation. These effects have not
been the results of any one individual but the consolidated efforts of research scien-
tists, the feed industry, and support from swine producers.

Selenium containing prcmix supplements is currently available and can be econom-
ically obtained by all those interested in including selenium in their swine diets.
Addresses of suppliers can be requested from area or state extension specialists or
from the authors of this article.

From the results of this study and from those published previously, all Ohio
swine producers are encouraged to incorporate selenium in their swine diets as soon
as possible, since the grains from all areas of the state have been found to be defi-
cient in this mineral. Care should be taken to incorporate the selenium premix into
the diet in the prescribed manner (dilute the premix supplement into a larger volume
prior to putting into the mixer) and at the level published on the label by the manu-
facturer. Excess quantities of selenium can be toxic.

If a feed processor or local elevator is being used to mix hog diets, the swine
producer can request that the selenium premix be incorporated. Some feed manufacturers
do not incorporate the premix in their diets unless a request is made, while others
routinely incorporate it in their commercial swine mixes.
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OHIO SWINE EVALUATION STATION TEST RESULTS
AND ULTRASONIC COMPARISON

G. A. Isler
Department of Animal Science
The Ohio State University and

Ohio Agricultural Research and Development Center

In 1971, boar testing on an expanded scale was started at the Ohio Swine Evalua-
tion Station. This coincided with increased industry emphasis on improvement in the
performance traits of feed efficiency and growth rate. Table 1 shows the average
performance by season for the 3-year period.

Putting today's costs on this increased performance shows that the average 1973
boar will sire 30 cents more profit per pig than the 1971 boar did in a commercial
swine herd. These are only average figures. In one season, the top boar compared
with a poor boar resulted in a calculated net profit of $995 more by siring 500 pigs
in a commercial herd.

Table 2 shows a comparison of pigs evaluating carcass data with ultrasonic data
on littermate boars.

TABLE 1.—Boar Test Performance.

Season

Spring 71

Fall 71

Spring 72

Fall 72

Spring 73

Fall 73

Feed

255.3

253.6

254.2

266.6

245.9

256.7

Days

144.6

150.8

147.0

151.0

146.6

147.6

Gain

1.88

1.88

1.92

1.96

2.00

2.06

L. C.%

61.03

61.06

59.44

63.06

62.80

62.49

Index

181

182

179

187

196

194

TABLE 2.--Boar Sonoray vs. Littermate Cut-Out (1971
Spring —- 1973 Spring).

Boars

Barrow

Lean Cut
Percent Backfat*

(Sonoray) 61.5 .83

- Gilt (Cut-Out) 61.6 1.17

Loin Eye

5.36

5.24

*Measured at different point (Sonoray 1-1/2 to 2 inches
off midline).
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This comparison shows ultrasonic figures to be slightly conservative for lean
it percent and very realistic for backfat and loin eye area* One would expect boars
) be leaner, higher in lean cuts, and have larger loin eyes than littermatc barrows
id gilts. Since backfat is measured 1-1/2 to 2 inches off the midline, the thumb
ile to use is ultrasonic backfat multiplied by 1,25 equals carcass backfat. This
jsults in a comparison of 1,04 vs. 1.17, which is about the expected difference
i leanness between boars and their carcass littermates.

Swine Research--!974. Research Sunmary 78, Ohio Agricultural
Research and Development Center, Wooster. September 1974.
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BOAR TESTING TO 240 VS. 200 LB.

K. D. Corcoran, D. R. Ricker, and G. A. Isler
Department of Animal Science
The Ohio State University and

Ohio Agricultural Research and Development Center

Recent swine industry trends include the suggestion that performance testing
should be carried to heavier weights. The logic is that the average market hog is
slaughtered at near 240 Ib. and therefore breeding stock should be selected which
will perform, stay efficient, and remain lean to at least this industry average.
Also, a boar is about 20 Ib. heavier at the same physiological age than his litter-
mate barrow.

The purpose of this study was to determine if the boars which are fast growing,
lean, and efficient at 200 Ib. will also be those which will perform and stay lean
to heavier weights. If boars could be ranked accurately at 200 Ib. in terms of their
latter performance, this would save time and cost in performance testing. The litera-
ture is lacking in adjustment figures for the boar carcass traits showing changes by
weight from 200 to 240 Ib.

A total ot 64 boars tested at the Ohio Swine Evaluation Station in the winter of
1974 were used for the study. Boars were evaluated for average daily gain, feed effi-
ciency, backfat, loin eye area, and percent lean cuts at both 200 and 240 Ib. A
Branson Model 12 sonoray machine was used in obtaining live animal carcass measures.

TABLE 1.--Overall Means and Standard Deviations.

Trait and Weight

Average Daily Gain (200)

Average Daily Gain (240)

Feed Conversion (200)

Feed Conversion (240)

Percent Lean Cuts (200)

Percent Lean Cuts (240)

Backfat (200)

Backfat (240)

Loin Eye Area (200)

Loin Eye Area (240)

Index (200)

Index (240)

Mean

2.055

2.076

252.078

260.297

62.054

61.986

0.778

0.867

5.156

5.641

188.241

185.552

Standard Deviation

0.171

0.209

10.272

9.982

2.029

1.808

0.093

0.093

0.423

0.411

9.860

9.904
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TABLE 2,--Adjustment Factors for Carcass Data on Weight.

Traits Adjustment Factor

Backfat 0.0022 In./lb.

Loin Eye Area 0.012 square in./lb.

Percent Lean Cuts -0,0017 percent/lb.

As the trend to slaughter fast growing, lean pigs at an average weight of 240 Ib.
increases, it becomes important that the boars1 phenotype for the traits at 240 Ib. be
accurately measured. Therefore, this was used as the standard for comparison.

Table 1 gives the overall means and standard deviations for the traits at the
two weights.

Table 2 gives the adjustment factors for sonorayed carcass traits between 200
and 240 Ib. Based on this data, sonorayed backfat and loin eye area measurements
should be adjusted 0.0022 inches per pound and 0.012 square inches per pound, respec-
tively, when adjusting to 240 Ib. No adjustment factor should be used for percent
lean cuts, since the measurement changes very little between 200 and 240 Ib.

Current adjustment factors used at the Ohio Swine Evaluation Station are -0.04%
lean cuts per pound, 0.004 inches backfat per pound, and 0.0121 square inches loin
eye per pound. Comparing these adjustment factors to those found in this study indi-
cates todayfs boars may stay leaner to heavier weights than when previously used
adjustment factors were determined approximately 10 years ago.

In this study, the correlation coefficient between traits measured at 200 and
240 Ib. is used as a measure of the relationship between these traits and of the
accuracy of 200-lb. measurements predicting 240-lb. measurements. If the correlation
is +1.0, this implies that there is a perfect relationship between measures taken at

TABLE 3.—Correlation Coefficients of 200 Lb. Traits
with 240 Lb. Traits,

Traits Correlation

Feed Efficiency 0.8773

Average Daily Gain 0.7381

Backfat B 0.6151

Index 0.6133

Percent Lean Cuts 0.4899

Loin Eye Area 0.4514
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200 vs. 240 Ib. No relationship between the two measures would yield a correlation
of 0.0. Thus a correlation may be thought of as a measure of accuracy.

The correlations in Table 3 are ranked in order from highest to lowest. The
highest correlation implies that pigs would be more accurately ranked at a weight of
200 Ib. Likewise, a low correlation implies that the boar?s ranking would change as
weight increases from 200 to 240 Ib.

The correlation coefficient of 200-Ib. with 240-Ib. feed efficiency is artifi-
cially high in this study due to the practice of calculating feed efficiency as the
average of the pen of boars, rather than individually.

Average daily gain at 200 Ib. is less accurate in predicting average daily gain
at 240 Ib. This may be due to differences in the growth curves of various individuals.
Some boars may have been at or past their peak growth rate at 200 Ib., while other
boars did not reach peak growth until 240 Ib. or heavier.

Correlation coefficients for carcass traits range from 0.6151 to 0,4514. This
further indicates variability between the rates of muscle to fat deposition of boars.

It is expected that the correlation coefficient between index at 200 and 240 Ib.
would be between the correlation coefficient of the traitsr components; average
daily gain, feed efficiency, and percent lean cuts.

The above correlation coefficients show that the variability within performance
and carcass traits measured at 200 Ib. accounts for 20% to 75% of variability within
the same traits measured at 240 Ib.

The criteria for selection are an accurate measurement of phenotype at 240 Ib.
The correlations in Table 3 are not near enough +1.0 to accurately predict 240 Ib.
phenotype and errors in selection would be made when based on 200-Ib. phenotype. It
is to the advantage of the swine industry that boar selection be based on phenotype
at 240 Ib.

Swine Research—1974. Research Summary 78* Ohio Agricultural
Research and Development Center, Wooster. September 1974.






