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NPPC Lean Value Guide Implication 
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A National Pork Producers Council task force has completed a pork value 
study. This research was conducted at Iowa State University and the U.S. Meat 
Animal Research Center. Through a national effort, the recommendations were 
reviewed by leading U.S. swine and meat researchers. 

The overall objective of the Lean Value Guide is to establish a fair 
price for -market hogs based on carcass composition and weight. The Lean Guide 
is based on measurements of backfat at the last rib and live or carcass weight. 
As an example, when these two criteria result in a percentage of 103 (see 
table below), the producer of that hog should receive three percent more than 
the base market price (100%). Assuming that carcass quality (color, marbling 
and texture) is acceptable, an additional one and a half percent is added or 
subtracted depending on whether that hog or carcass is heavy or light muscled. 

Packers can use the same procedure to determine their premiums and 
discounts as the task force used to determine the premiums and discounts shown 
in the Lean Guide. However, these premiums and discounts are only an 
example - each packer would base his premiums and discounts on cutout tests 
and the current value of wholesale products from the pork carcass. 

Lean Guide to Pork Value a 

Based on a Percentage of Base Market Price 

Live Carcassb 
wt., lb. wt., lb. .7 .8 .9 1.0 1.1 1.2 1.3 

200...;210 146-153 104 103 102 101 100 99 98 
211-220 154-161 104 103 102 101 100 99 98 
221-230 162-168 104 103 102 101 100 99 98 
231-240 169-175 103 102 101 100 99 98 97 
241-250 176-182 102 101 100 99 98 97 96 
251-260 183-190 101 100 99 98 97 96 95 
261-270 191-197 100 99 98 97 96 95 94 
271-280 198-204 99 98 97 96 95 94 93 
281-290 205-212 98 97 96 95 94 93 92 

a 
Muscle and fat quality assumed to be acceptable, +l.5% for thick muscling 
and -1.5% for thin muscling. 

b Based on 73% dress. c Based on average 1981 prices. 
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In the past years, swine producers have identified sow productivity as 
the largest single factor in overall profitability. The National Swine 
Improvement Federation Guidelines identify the economic values of various 
traits. Our present pricing systems are such that number of pigs born alive 
is over 18 times more important than backfat. Feed conversion and daily gain 
are 4 and 2 times more important than fat thickness. 

Relative Economic Value of Backfat 

Trait NSIF Value Lean Guide Value 

Number born live 18.8 5.2 
Litter weight, 21 

days 14.4 4.0 
Feed efficiency 4.3 1.2 
Days to 230 lbs. 2.3 .6 
Average daily gain 1.5 .4 
Backf at 1.0 1.0 

An evaluation of the Lean Value Guide reveals that number born alive is 
5.2 times more important than backfat, and backfat and feed efficiency are 
only 1.2 times more important. If the industry accepts the NPPC proposal, 
body composition will become a more important criterion in the swine breeder's 
selection program. 

Most pork processors have a grade and yield buying program. This system 
has been used to set premiums for hogs of higher yields with less backfat. 
Penalties are given to lower yielding, fatter hogs. Today the producer has 
the option to sell on a live or a carcass grade and yield basis. Because of 
meat packing marketing structure and producer freedom of marketing, the poten
tial of a mandatory system of selling all hogs under a lean value system may 
not occur in the near future. 

Pork processors, like Geo. A. Hormel & Co., are evaluating a new hog 
grading machine which can determine fat thickness and calculate the percent 
lean in a pork carcass. This machine could conceivably be used to evaluate 
data for pork carcass shows and performance tests. 

If the Lean Value Guide is accepted by the pork industry and wider credit 
and discounts are implemented, the value of producing leaner hogs may change 
the economic priorities of the·commercial pork producer. For more information, 
write for "Procedures to Evaluate Market Hog Performance." This publication 
is available from the NPPC, Box 10383, Des Moines, Iowa 50306, at a cost of 
$2.50. 

- 1982 NSIF Proceedings -

Boar Selection Priorities Set by Commercial Producers 

A survey of Iowa commercial pork producers conducted by Dr. Lauren Chris
tian indicated that performance was the major factor determining where they 
purchased boars. Approximately 1270 producers ranked reputation and health 
ahead of price and convenience. 



1 
Major Factors Determining Boar Purchase 

Factor Response, % 

Performance 41.4 
Reputation 26.6 
Health 21.0 
Convenience 6.1 
Price 5.0 

1 Iowa swine producers survey. 

When producers were asked to rank the traits of greatest importance, they 
clearly indicated feed efficiency, daily gain and number of pigs born alive to 
be the most important traits. Less than 2% considered backfat to be important, 
and less than 5% ranked loin eye a consideration. 

Producer Ranking of Economically Important Traits 1 

Factor 

Feed efficiency 
Gain 
Number born alive 
Loin-eye area 
21-day litter weight 
Backfat 

1 Iowa swine producers survey. 

Response, % 

34.1 
33.3 
24.4 
4.5 
2.0 
1.6 

Only 35% of the producers indicated that they bought boars which had 
performance data. However, 46% indicated that they preferred to have data, 
while 20% didn't use or want performance data. 

If the responses from the 1270 Iowa producers are indicative of commer
cial pork producers, it is evident that a reduction in backfat thickness is 
unlikely unless the market reflects an economic incentive. Approximately 80% 
of the producers wanted performance records to make their herd sire selection. 
This demand should tell the purebred breeders and commercial breeding compa
nies the need for performance data. 

- 1982 NSIF Proceedings -

Value of Sow Productivity 

As production costs escalate and swine systems become more intensified, 
swine producers become more concerned about sow productivity. For years 
producers have used litter size farrowed and weaned as a measure of reproduc
tive efficiency. More recently, litters farrowed per female year and pigs 
weaned per sow per year have become more common terminology. Certainly, any 
expression based on female year requires a clarification of when gilts enter 
the breeding herd inventory. Americans normally include gilts in the breed
ing herd inventory when they are diverted from market channels. Most 



Europeans add gilts to the breeding inventory when they are first bred. 
This discrepancy in inventory procedure causes American values to be about 
10% less than corresponding European values. 

Pigs weaned per sow per year is defined as the average litter size weaned 
multiplied by average litters farrowed per female year. This value now 
includes sow productivity factors such as sow and boar fertility and sows 
culled due to non-reproductive causes. 

A study conducted at Kentucky shows that increasing the number of pigs 
weaned per female year resulted in lower production costs and higher net 
returns. Sows classified in a high productivity group shown in Table A 
farrowed and weaned more pigs per litter, farrowed more litters and pigs per 
female year, and produced more pounds of pork per litter and per female year. 
These sows weaned 15.8 pigs per sow per year and had 16.6 percent preweaning 
death loss. Pre- and postweaning death loss were reduced when sow productiv
ity was improved. 

Table A. Average Costs and Returns of Kentucky Farrow-to-Finish Enterprises 
With Production Variables, 1979-1981. 

Sow productivity group 
Low Medium High 

No. sows/farm 91.6 150.2 123.4 

Per 100 lb. of pork produced: 
Total cost $49.33 $46.84 $42.34 
Net returns $-11.62 $-7.43 $-2. 72 

Pigs weaned/litter 6.45 7.43 8.36 
Pounds pork/litter 1502 1611 1816 
Avg. selling wt. 228 221 219 

Litters farrowed/fe. yr. 1.43 1. 73 1.89 
Pigs farrowed/fe. yr. 12.67 16. 72 19.08 
Pigs weaned/fe. yr. 9.23 12. 77 15.80 
Pork prod./fe. yr. 2144 2776 3430 

Death loss 
Preweaning, % 26.5 23.l 16.6 
% pigs weaned 8.61 6.44 5.68 
% pounds prod. 3.94 2.06 1. 75 

The Kentucky researchers indicated that if a producer improves his produc
tivity by 100 lbs. of pork produced per female year, he could expect to reduce 
his production costs by $0.61 per hundred pounds produced and increase his net 
returns by $0.65 per cwt. If he measures his productivity in pigs weaned per 
female year, he could expect to reduce costs by $1.35 and increase net returns 
by $1.44 per hundred pounds of pork produced for an improvement of 1 pig 
weaned per female year. On a farm with 100 sows producing 280,000 lbs. of 
pork annually, the reduction in costs and increase in net returns would be 
$1,708 and $1,820 for each increase of 100 lbs. of pork produced per female 
year, or $3,780 and $4,032 for an increase of 1 pig weaned per female year. 

- 1982 Conference Proceedings -



Indexing Sows for Sow Productivity 

The National Swine Improvement Federation has defined the various traits 
important in sow productivity and suggested indexes for producer use. The 
traits suggested are number of live pigs born and adjusted 21-day litter 
weight. The index being used is: sow productivity index = 6.5(number of 
live pigs born)+ 21-day litter weaning weight (adjusted for age and number). 

Even though the heritability of reproduction traits is generally low, 
repeated records in the same female increase effective heritability. 

Heritability of Accumulated Records on Sow 

No. of records 

1 
2 
3 
4 

Ohio State researchers over the 
lated by the American Yorkshire Club 
Program and Ohio Sow Record Program. 
breed. 

Heritability 

0.20 
0.32 
0.40 
0.46 

past 5 years have analyzed data accumu
through their Yorkshire Sow Productivity 

Some 11,053 records were evaluated by 

Collected Records by Herd and Sow Number 

Breed No. of herds No. of sows 

Duroc 7 1,548 
Yorkshire 69 6,215 
Chester White 6 254 
Hampshire 7 1,004 
Spotted 4 257 
Landrace 5 244 
Crossbred 5 1,531 

The study indicated that first litter gilts do differ from mature sows 
which have produced 3 to 6 litters. Sows which have produced more than 6 
litters decline in sow productivity. 

Effect of Parity on Sow Productivity 1 

No. of Pigs Adjusted Suggested 
sows born Number 21-day adj. 

Parity evaluated alive weaned litter wt. SPI f'.1Ctors 

1 3843 9.78 8.33 115 178 +16.4 
2 2603 10.38 8.68 123 190 + 4.5 

3-6 4049 10.99 8.62 124 195 0 
7-8 397 10.40 8.17 120 188 + 7.8 
9+ 167 10. 61 8.14 118 186 + 8.4 

l Ohio State University, 1983. 



When the various breeds were evaluated for the sows productivity index, 
the three most numerous breeds evaluated, namely Duroc, Hampshire and York
shire, all had similar SPI points between parity 1 and parity 3. This would 
support the idea that the same adjustment factors can be used for all breeds. 

Breed-Parity Effect on Sow Productivity Index 

Parity-

1 
2 
3 

Duroc 

159.7 
171.1 
175.3 

Yorkshire 

180.7 
192.5 
195.6 

Hampshire 

162.8 
173.l 
178.7 

Sow indexes should be computed on a within-contemporary-group basis. 
The study showed a season effect, where sows farrowed during September 
through November months had a lower number of pigs born alive and weaned 
less pigs. Sows farrowing in June through August months weaned pigs with 
lower 21-day weights. 

Season Effect on Sow Productivity 

No. born No. Adj. 21-day Avg. wt. 
Season alive weaned wean wt. p~r pig SPI 

Mar. - May 10.46 8.70 122 12.8 190 
June - Aug. 10.34 8.43 118 12.3 184 
Sept. - Nov. 10.24 8.40 120 12.6 186 
Dec. - Feb. 10.37 8.54 122 12.9 190 

- 1983 NSIF Proceedings -

Potential Boar Effect on Herd Fertility 

Dr. Bo Crabo is currently studying the prepubertal testicular growth 
effect and those factors which regulate testicular growth and sperm produc
tion. Prepubertal growth of the testis in intact boars is rapid up to 24 
days of age. The testicular size is stable until day 94, when there is again 
an increase in size to maturity. Hemicastration on day 10 results in full 
compensation of the lost testicular mass by the 38th day. This compensatory 
testicular growth is thought to be due to proliferation of the seminif erous 
tubule under the influence of FSH. This hormone is the only pituitary 
hormone responding to hemicastration in a study done on ram lambs. In the 
pig, it appears that hemicastration advanced puberty about 2 weeks. Puberty 
is defined as the rapid growth phase induced by the onset of spermatogenesis 
which is caused by an increase in LR and subsequent testosterone production. 

Testicular growth is thus caused by FSH, which in the female is respon
sible for follicular development. The commonly used practice to use double 
mating with two boars may result in saving of replacement gilts from boars 
with suboptimal sperm production and, in the long run, counteract selection 
for ovulation rate. Since there appears to be a relation between litter size, 
conception rate and age of puberty, this may be part of the explanation for 
the relatively poor reproductive performance of the U.S. sow. 

- 1983 Swine Practitioners Conference Proceedings -



Selection for Overall Performance and Litter Size 

The trend today is to use purchased or home grown: white sows in a special
ized breeding program. All white sows are not equal, and their output 
depends on breed composition, heterosis level and selection background. 

Nebraska researchers indicate that, in theory, if a producer selects 
replacement gilts only on the basis of litter size from the top 13% of sows 
in the herd and ranks sows on the average of five litters produced by each 
sow, the average selected sow is expected to have a genetic superiority of 
about 0.5 pigs/litter. However, if gilts are selected from one-third of the 
litters, selected sows are expected to have a superiority of about 0.35 pigs/ 
litter. This represents the total improvement that could be realized from 
litter size selection at the commercial level. 

Expected Average Response to Litter Size Selection at 
Two Selection Levels 1 

No. litters 
(records) 

1 
2 
3 
4 
5 

Heritability, 
litter size 

0.10 
0.17 
0.21 
0.25 
0.28 

1 1982 NSIF Conference Proceedings. 

Selection level 
Top 13% Top 33% 

0.38 
0.48 
0.54 
0.59 
0.63 

0.27 
0.35 
0.38 
0.43 
0.45 

Litter size is, however, lowly heritable, and no selection experiment 
has shown that direct selection will improve litter size. An experiment 
conducted in France found no improvement after 10 generations of litter size 
selection. 

About 87.5% of the genes in the present sow herd are from boars used in 
the last three generations. Therefore, a commercial producer can make no more 
genetic improvement than the improvement made by the seedstock industry. In 
addition, the commercial producer who buys boars always lags behind the gain 
made by the breeder. This genetic lag is defined as the difference between 
the average merit of the seedstock industry and the commercial industry at a 
particular point in time. 

Since some commercial producers may buy both gilts and boars from a 
seedstock producer, they are closer to the average performance of the seed
stock producer. Today, one producer may be marketing a 1979 model pig; 
whereas another producer, because of his selection methods, could be produ
cing a 1977 model. If the seedstock producer is improving the value of his 
pigs each generation for faster growth, less fat, better feed conversion and 
greater litter size, then the commercial production should logically improve 
in the same manner except for the generation lag. 

The selection of home grown gilts may be a more economical method of 
production; however, the genetic level of the produce is behind the merit of 
the seedstock herd. The purchase of gilts, if they are purebred or Fl cross, 
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shortens the genetic lag, thereby capitalizing on the improvement of the seed
stock producer. The value of these gilts is dependent on their genetic 
superiority. Simply buying gilts which do not have performance records may 
not be a wise decision. The commercial producer must have records and know 
his own level of performance. In addition, the development of a record and 
selection system which monitors his level of production must be considered to 
evaluate where he selects his breeding stock. 

Prepared by Charles J. Christians, Extension Animal Husbandman. 
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