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SUMMARY
Uniform guidelines for objective evaluation and recording of swine
performance have been outlined by the National Swine Improvement Federation.
Number of piglets born alive, 21-day litter weight, backfat, and age to 230
pounds (104 kg) have been selected as traits indicating overall animal fitness
and combined into indexes for selecting herd replacements.
INTRODUCTION
Efforts to organize a national swine improvement program were initiated by a
group of U.S. test station managers and supervisors and university extension
swine specialists in March 1974. This group organized the National Association
of Swine Testing Stations (NASTS), with the objective of standardizing U.S. test
station programs. During the '50s and '60s, the National Association of Swine
Records conducted meat certification and production registry programs. Little
coordination existed between swine test stations and testing procedures varied.
Because of the need to combine on-farm and central test programs, NASTS
extended its membership to include the National Pork Producers Council, National
Association of Swine Records, agricultural press, and industry groups interested
in genetic improvement.
In 1975, NASTS reorganized under the name "National
Swine Improvement Federation" (NSIF). Its subcommittees dealt with testing
procedures, data reporting, index standardization, and ration and health stan
dards. NSIF published the first "Guidelines for Uniform Swine Improvement
Programs" in 1977 and revised them in 1981. At present, the guidelines are being
updated to include the materials discussed in this paper. NSIF conducts yearly
conferences to discuss genetic issues and refine guidelines.
GENERAL DISCUSSION
The primary purpose of the U.S. swine performance testing program is to
measure individual performance and to use these performance records as the basis
for selection and genetic improvement. The on-farm testing program is designed
to assist breeders in systematically evaluating their herds. This program guides
breeders in identifying superior individuals within strains, lines, or breeds and
supplying performance tested seedstock.
Testing Essentials
The on-farm testing program's objectives can be met only if all animals are
evaluated. Testing a selected sample of the herd yields limited, biased infor
mation.
Accuracy of all data collected is essential. Producers can conduct
performance tests, and professional assistance is available to aid producers in
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the mechanics of record processing and data reporting. The involvement of an
independent agent assures accuracy and motivates producers to collect data.
Pigs should be evaluated within contemporary test groups based on farrowing
group, month or season, and breed composition. These test groups should be
managed and fed uniformly. All pigs in the test group should be given an equal
opportunity to perform.
Each record should be expressed relative to the test group or herd average.
The individual's index should be used for ranking and selecting potential herd
replacements.
Testing Procedures
Breeders who participate in the on-farm testing program must meet a set of
criteria. The producer must identify all animals in his herd by the universal
ear notching system approved by the National Association of Swine Records. The
notch in the right ear identifies the litter, and the one in the left ear iden
tifies the individual pig. If another ear notching identification system is
used, it must be reported.
Within three days of birth, all piglets must be individually identified
and their birth dates, sex, and parentage recorded. The number of piglets
farrowed alive and dead must be recorded to evaluate sow productivity. Litters
should be standardized to between 8 and 10 piglets per litter within 24 hours
after birth; however, up to 48 hours is acceptable. After standardization, the
number of piglets reared in the litter should be recorded.
A breeder may wean piglets at any time, but litter weight data must be
collected before weaning and as near to 21 days of age as possible.The number
of piglets raised by the sow which are alive at 21 days should be recorded.
Post-farrowing litter weight is adjusted for number of live piglets in the
litter, age at weighing, and parity of sow. Multiplicative factors
(table 1)
are used to adjust litter weaning weight to a 21-day basis.
TABLE 1.

MULTIPLICATIVE FACTORS FOR ADJUSTING LITTER WEIGHT TO 21-DAY WEIGHT

Age weighed

Factor

Age weighed

Factor

Age weighed

14
15
16
17
18

1.30
1.25
1.20
1.15
1.11

19
20
21
22
23

1.07
1.03
1.00
.97
.94

24
25
26
27
28

Factor

.91
.88
.86
.84
.82

Age at a constant weight or postweaning average daily gain are recommended
to evaluate postweaning growth. Age at a constant weight is used when one final
weight is taken at or near 230 pounds (104 kg).
Some other constant weight
suitable for the breeder's program is permitted. The equation used for
adjusting days to a constant weight (in pounds) basis is:
actual age + (desired end weight - actual weight)
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Postweaning average daily gain is measured on pigs with an initial and final
weight on test. The postweaning growth period should be consistent with the
breeder's management program. Average pig on-test weights are usually 7 0 + 5
pounds (32 + 3 kg). Variation in starting weights among individual pigs should
be minimized. The days of the test period may vary; however, off-test weights
should average at least 160 pounds (72 kg) greater than the starting weight.
Body composition should be evaluated for all pigs. Backfat is measured by
the probe or ultrasonic methods. Measurements are taken at three locations: a
point 3.8 centimeters from the pig's midline and directly above the point of the
elbow; the last rib; and the stifle point. These measurements on the live animal
are similar to carcass measurements taken at the first rib, last rib, and last
lumbar vertebra.
If fewer backfat measurements are taken, such as the last rib
and last lumbar only, this should be reported. The average backfat measurement
must be adjusted to a constant weight, which is usually 230 pounds (104 kg), by
using the formula:
adjusted backfat = actual backfat + (desired weight - actual weight)
actual backfat
^
actual weight - 2 5 )

(

If a sire progeny test is conducted on a random sample of offspring which
are later slaughtered, more composition data may be collected.
In addition to
hot carcass weight, longissimus muscle area measured at the 10th rib and fat
depth taken 3/4 of the distance over the loin muscle surface are evaluated.
These measurements are used in an equation to predict kilograms of fatstandardized lean produced per day on test or per day of age (Grisdale et al.,
1984), as shown in table 2.
TABLE 2.

EQUATIONS FOR PREDICTING KILOGRAMS OF FAT-STANDARDIZED LEAN GAIN

Equation

Independent variable

On-test gain

Intercept

b value

0.412
on-test weight, kg
time on test, days
hot carcass weight, kg
fat depth, 3/4, 10th rib, cm
longissimus muscle area, 10th rib, cm

Days of age

-0.00438
-0.00316
+0.00471
-0.0277
+0.00127
0.288

age, days
hot carcass weight, kg
fat depth, 3/4, 10th rib, cm
longissimus muscle area, 10th rib, cm

-0.00145
+0.00291
-0.0162
+0.000657

Feed conversion may be measured on an individual or progeny group basis.
If the pigs are group fed, the number of pigs per pen, sex, and relationship
among pigs in the pen must be reported. The amount of feed consumed should be
measured during the test weight gain period.
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All genetic abnormalities and structural unsoundness conditions are to be
recorded. Feet and leg soundness is subjectively scored on a 10-point basis,
where a score of 1— 3 points is unacceptable, 4-7 points is good, and 8-10 points
is excellent. Underline soundness may have a direct influence on sow productiv
ity. Therefore, a scoring format is available to the breeder. Those females
with less than six functional nipples on each side or with one or more inverted
nipples are scored as unacceptable with 1-3 points. Females having six or more
functional nipples on each side and minimal problems with pin or inverted nipples
receive 4-7 points and are classified as good. Those receiving 8-10 points are
classified as excellent and must have six or more functional nipples on each
side, with no mammary defects.
Record Utilization
Breeders may participate in the program at various levels, depending on
records collected and extent of record utilization.
The base program is the
minimum level in which a breeder can participate to be accredited. The base
program requires:
the identification of all animals and collection of birth
records; data on number of pigs born alive and weaned; and growth rate and
backfat measurements on all intact males and/or all gilts.
The superior program requires records on all animals in the herd and comple
tion of the base program. Additional traits can be evaluated, such as piglet
birth weight, postweaning average daily gain, and feed conversion. Records are
analyzed to give sire and dam litter summaries, sow productivity indexes for sow
culling, and general, maternal, and paternal indexes for replacement selection.
The sow productivity index (SPI) combines two traits for sow ranking. The
index is 100 + 6.5 (L-L) + 1.0 (W-W), where adjusted number_of piglets born
alive (L) is deviated from the contemporary group average (L), and adjusted
21-day litter weight (W) is deviated from the contemporary group average (W).
All records are averaged if the female has farrowed previously.
Since the U.S. swine industry uses pounds rather than kilograms, the indexes
and adjustments are reported in pounds. Litter weight at 21 days is standardized
to 10 piglets after transfer by adding the appropriate factor (Yen et al., 1985),
as presented in table 3.
TABLE 3.

ADJUSTMENTS OF 21-DAY LITTER WEIGHT FOR NUMBER OF
PIGLETS AFTER TRANSFER

Number piglets
after transfer

Adjustment
(pounds)

Number piglets
after transfer

Adjustment
(pounds)

3
4
5
6
7

+61.6
+48.0
+36.9
+27.1
+19.1

8
9
10
11
12
13+

+12.3
+ 5.3
0.0
- 4.0
- 6.9
- 9.2

A prediction equation for adjusted 21-day litter weight (Y) as influenced
by number of piglets after transfer (X) is: Y = 0.5763 (X^) - 16.17 (X) + 104.

202

Parity influences the number of piglets born alive and 21-day litter weight
(Yen et al., 1985). The data should be adjusted prior to calculating the sow
productivity index by adding the factors in table 4.
TABLE 4.

PARITY ADJUSTMENTS FOR NUMBER PIGLETS BORN ALIVE AND 21-DAY LITTER
WEIGHT

Parity

1
2
3-6
7-8
9+

Number born alive

21-day litter weight
(pounds)

+1.2
+0.6
0.0
+0.6
+0.6

+8.6
+0.6
0.0
+3.8
+4.5

Since the heritability changes with the number of records collected on a
female, different selection indexes are recommended for number of records. Four
traits have been defined to reflect the best overall fitness of the pig. These
are: adjusted number of piglets born alive (L); adjusted 21-day litter weight
(W); adjusted days to 230 pounds (D); and adjusted backfat at 230 pounds (B).
Depending on the breeder's selection goals, different selection indexes may
be utilized for herd improvement.
Some breeders desire general improvement,
while others wish to emphasize maternal or paternal value for individual selec
tion. Selection indexes as reported by Wood (1985) are listed in table 5.
TABLE 5.

SELECTION INDEXES DEFINED BY DAM RECORDS AND SELECTION GOAL

N o . dam
records

Selection Goal:
1
2
3
4+

IndexQ = 100 + 6.6 (L-L) + .84 (W-W) - 1 . 4 (D-D) - 56 (B-B)
9.4
1.2
1.3
49
11.0
1.5
1.2
45
12.6
1.6
1.2
43
Selection Goal:

1
2
3
4

Maternal improvement

Index^j = 100 + 6.8 (L-L) + .89 (W-W) - 1 . 4 (D-D) - 44 (B-B)
9.6
1.3
1.2
38
11.2
1.5
1.1
35
12.8
1.7
1.1
34
Selection Goal:

1
2
3
4

General improvement

Paternal improvement

Indexp = 100 + 6.1 (L-L) + .76 (W-W) - 1 . 6 (D-D) - 76 (B-B)
8.9
1.1
1.4
67
10.6
1.4
1.3
62
12.2
1.5
1.3
59
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The elite breeder program recommends the use of an estimated breeding value
(EBV) for each trait in the selection of herd replacements. Utilizing relative
and progeny data for within-herd analysis improves EBV accuracy. Use of the
Best Linear Unbiased Prediction (BLUP) method of breeding value or the modified
BLUP method is currently being evaluated for combining data from different
herds.
CONCLUSIONS
A national U.S. on-farm improvement program has been established through
cooperative efforts by the swine industry. Four traits are combined into
various indexes, depending on the breeder's selection goal. Although general
guidelines have been established, a continuous updating of procedures is
planned as research data becomes available.
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