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SUW4ARY

A questionnaire concerning the sale of breeding boars, performance testing 
and selection practices was sent in 1984 to 1,181 U.S. Hampshire breeders. A 
total of 370 questionnaires were returned from 37 states. The number of breed
ers selling boars increased from 70S! in 1978 to 935: in 1984. About 325! of the 
breeders provided on-farm performance records on boars in 1978 compared with 425! 
in 1984. In 1978, 515! of the breeders were using at least one performance tested 
sire compared with 585! in 1984. Nearly all breeders used conformation and foot 
and leg structure to some extent as sire selection criteria in 1978 and 1984.
In both years, at least 305! of the breeders consistently used pedigrees in sire 
selection. About 295! of the breeders consistently used performance records in 
sire selection in 1978 compared with 435! in 1984. About 985! of the breeders 
used visual reproductive traits in sire selection.

INTRODUCTION

Today’s economic conditions mandate that commercial pork producers scruti
nize potential seedstock suppliers more thoroughly than ever before. According 
to Birchard (1971), long-term genetic improvement in the swine industry depends 
upon improvement made by seedstock suppliers. Thus, it is important that seed- 
stock producers use performance testing and selection practices that maximize 
genetic progress in economically important traits. An occasional survey of the 
industry is required to determine the extent of performance testing and selec
tion among seedstock producers. David (1981) analyzed Specific Pathogen Free 
swine records to study selection practices in Nebraska seedstock herds. A com
parison of actual versus potential selection differential (Johnson, 1981) showed 
that factors other than backfat, body weight and litter size were affecting 
selection decisions.

Our study surveyed U. S. Hampshire seedstock producers. The Hampshire 
swine breed is classified as the third largest U.S. breed based on individual 
pedigree registrations (Miller, 1985). Hampshire breeding is used extensively 
by commercial pork producers since Hampshire crossbreds have less backfat than 
other North American crosses (Johnson, 1980). The purpose of this survey was to 
determine: (1) the extent of performance testing and selection among Hampshire
seedstock producers and (2) the relative emphasis placed on traits included in 
their selection programs. The report also is intended to stimulate ideas and 
directions as to the type of breeding programs needed to make more rapid genetic 
progress for the seedstock enterprise.

MATERIALS AND METHODS

A questionnaire was developed to survey seedstock producers. The first of 
the 11 questions concerned the sale of breeding boars, while questions 2-4 con
cerned the use of performance testing. Producers were to respond yes or no for 
each question in the years of 1978 and 1984. Question 5 asked the state where 
the hogs were raised, while question 6 asked which year the most recent sire was 
purchased. Questions 7-11 asked the producer to rate the emphasis of traits in-
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eluded as sire selection criteria in 1978 and 1984. A response of always, some
times or never was required for each of the following traits: conformation,
foot and leg structure, pedigree, performance records and visual reproductive 
traits.

The three largest U.S. purebred swine registries (Duroc, Hampshire and York
shire) were contacted about surveying their member producers. Only the Hamp
shire Swine Registry agreed to mail the questionnaire to its members. Question
naires were mailed to 1,181 U.S. breeders in the spring of 1984. A total of 370 
questionnaires (31%) were returned from 37 states.

Because of the number of states involved and possible differences among 
states, we decided to develop region classifications. States were grouped into 
regions based on the American Society of Animal Science region classifications. 
Since only a limited number of Northeastern and Western Hampshire breeders 
responded to the survey, we decided to combine the questionnaires from the North
east, South and West into one region classified as "other states." Based on this 
classification, comparisons could be made only between the Midwest and other 
states. More Hampshire breeders are located in the Midwest than are in other 
regions of the country. Thus, the contribution the Midwest breeders make to 
overall genetic improvement of the breed is very important and justifies the 
comparisons made between their selection practices and the rest of the nation.

Analysis of variance for unequal subclass numbers was performed using the 
GIM procedure of the Statistical Analysis System (SAS, 1982). The model state
ment used included region as an independent variable. States within region was 
used as the error term. Chi-square analysis was employed to determine if the 
response provided by the breeders was independent of region classification.
Paired comparisons (t-test) were made to test the significance of a change in 
the responses in 1984 as compared to 1978.

RESULTS AND DISCUSSION

Survey results concerning sale and performance testing of boars are pre
sented in Table 1. Overall, 70% of the respondents (78% in the Midwest and 54% 
in other states) sold boars as breeding stock in 1978 compared with 93% (94% in 
the Midwest and 89% in other states) in 1984. The number of Hampshire members 
has decreased from about 1,700 in 1978 to 1,181 in 1984 (N. Himmel, personal 
communication). However, the survey results indicate that a greater percentage 
of Hampshire breeders are selling boars. With lower market hog prices, breeders 
cannot afford to raise purebred animals for only slaughter purposes. Thus, pure
bred producers must update their programs, convert to commercial pork production 
or sell out. The chi-square test indicates that the rate of increase in the num
ber of suppliers selling boars (1984 vs. 1978) was twice as large in other 
states (35%) as was in the Midwest (16%). Increases in the number of breeders 
selling boars; however, were comparable between the two regions (37 for the 
Midwest vs. 41 for other states). Since over 90% of the Hampshire breeders 
throughout the country were selling boars in 1984, a substantial increase in the 
number is not predicted for the near future. Any further increase will have to 
come from new breeders entering the seedstock industry.

Survey results indicate that overall 32% (39% in the Midwest vs. 14% in 
other states) of the breeders provided on-farm performance records on their 
boars in 1978 compared with 42% (46% in the Midwest and 33% in other states) in 
1984. The significant chi-square results indicate that the number of breeders 
providing performance records in other states is increasing at a greater rate 
than that of the Midwest breeders (19% vs. 7%). However, the percentage of 
breeders in other states providing performance records is still less than in the 
Midwest (33% vs. 46% in 1984). The increased use of on-farm testing may be in
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TABLE 1. RESPONSE CONCERNING SALE OF BOARS AND PERFORMANCE 
TESTING BY SEEDSTOCK PRODUCERS

Response Midwest Other States All States
1978 1984 1978 1984 1978 1984 1978 1984

Did you sell boars for breeding purposes?
Yes No. 193 230 64 105 257 335 21.5** 3.2

* 78 94 54 89 70 93
No No. 56 14 55 13 111 27

* 22 6 46 11 30 7

Did you provide on-farm performance records on your boars?
Yes No. 79 112 10 36 89 148 16.2** 5.9**

* 39 46 14 33 32 42
No No. 123 129 64 74 187 203

* 61 54 86 67 68 58

Did you enter boars in central test stations?
Yes No. 99 92 25 47 124 139 5.4* 0.8

* 49 38 33 43 45 40
No No. 103 149 50 62 153 211

* 51 62 67 57 55 60

Did you use at least one <central or on-farm tested sire?
Yes No. 111 150 31 52 142 202 4.1* 6.5**

* 55 62 41 48 51 58
No No. 91 91 44 57 135 148

* 45 38 59 52 49 42
aWas used to test the independence of response type (yes or no) and region
(Midwest vs. other states).
* ,**Chi-square with 1 d.f. significant at 0.05 or 0.01 probability level.

part due to the demands of commercial producers buying boars. Christian (1982) 
reported the results of an Iowa survey that showed about 35* of the Iowa commer
cial producers were using performance records in selecting boars. About 46* of 
the producers indicated they were not buying boars with performance records 
although they would prefer to do so. For whatever reason, an increase in the 
number of breeders providing on-farm performance records will be advantageous to 
both buyers and seedstock suppliers. Seedstock producers must collect and use 
on-farm records in selecting replacements to improve their herds as well as cus
tomer herds.

The percentage of Midwest breeders who entered boars in central test sta
tions decreased from 49* in 1978 to 38* in 1984. For other states, the trend 
was in the opposite direction increasing from 33* to 43* from 1978 to 1984. 
Overall, 45* of the breeders entered Hampshire boars in central test stations in 
1978 compared to 40* in 1984. Freese (1984) suggested that breeder participa
tion at test stations has declined due to high testing costs and low sale 
prices. Also, some breeders may be practicing on-farm testing in place of cen
tral testing. A reduction in breeder participation at central test stations 
could have a negative impact on the future rate of genetic improvement in the 
Hampshire breed. In the near future, across-station and across-herd swine sire 
evaluation programs may be developed. According to Schinckel (1985), greater 
breeder participation in central and on-farm testing would improve the complete
ness of these sire evaluation programs.
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Overall, 51* (55* in the Midwest and 41* in other states) of the breeders 
surveyed were using at least one performance tested sire in 1978 compared with 
58* (62* in the Midwest vs. 48* in other states) in 1984. Cox and Smith (1968) 
reported that 18* of the sires in an Iowa survey were performance tested. The 
genetic merit of these tested sires (in both studies) relative to their contempo
raries was not assessed. In our survey, the increased use of performance tested 
sires by seedstock suppliers may be partially due to the demands of commercial 
boar buyers. Commercial producers wanting to improve their herds in economic
ally important traits must buy from breeders which select replacements based on 
performance records. We encourage breeders to implement performance selection 
programs.

Survey results concerning the relative emphasis breeders imposed on selec
tion criteria are summarized in Table 2. Nearly all breeders used conformation 
and foot and leg structure as sire selection criteria in both 1978 and 1984. Cox 
and Smith (1968) found that animal type and appearance was the most popular rea
son for choosing sires. Apparently, the tradition of breeders emphasizing con
formation when selecting replacements has not changed over the past two decades.

Since conformation traits have medium to high heritabilities (Craft, 1958), 
these characteristics respond well to selection. Furthermore, changes in confor
mation are quite visible as well as dramatic. For these reasons, conformation 
probably is emphasized in many selection programs more than performance traits 
(e.g. feed conversion and growth rate) where changes are not as pronounced or 
easily detectable. Conformation traits also may be emphasized due to traditions 
passed along generations of breeders. Other breeders select for conformation 
simply because of the ease of making visual judgements rather than measuring 
performance. Selection based on conformation does not necessarily result in 
improved performance in economically important traits. The phenotypic correla
tions between conformation and performance traits are low to moderate at best 
(Bates et al., 1981). Reliable estimates of genetic correlations are not avail
able. To increase genetic gain, seedstock producers should place less emphasis 
on conformation and more on performance records when selecting breeding stock.

Nearly all U.S. Hampshire breeders selected for foot and leg structure. 
Because of a greater incidence of confinement rearing, breeders apparently are 
placing greater selection emphasis on foot and leg structure as shown by the 
survey. Foot and leg problems have increased with the shift from pasture rear
ing to confinement housing. Foot and leg soundness affects the mating success 
and longevity of breeding animals housed in confinement.

Heritabilities of leg scores varied from .17 to .19 in a British study 
(Webb et al., 1983). In an Iowa study (Rothschild and Christian, 1983), selec
tion for improved front leg score has been successful in the first two genera
tions. The realized heritability for front leg score was .4. Because of the 
magnitude of the realized heritability and the importance of foot and leg sound
ness in confinement, seedstock producers should continue to select for this 
trait.

Survey results indicated that at least 30* of the Hampshire breeders always 
used pedigrees in making sire selection decisions in both 1978 and 1984. Only 
10* in 1978 and 5* in 1984 responded that pedigrees were never used in sire se
lection. Pedigree information was an important factor in selecting sires. How
ever, this was not the case for the Iowa survey (Cox and Smith, 1968). Pedigree 
information is an aid to selection; however, a more efficient use of family 
records would be to compute estimated breeding values or predicted progeny devi
ations.

In the Midwest, 32* of the breeders always used performance records as a 
sire selection criterion in 1978 compared with 48* in 1984. For other states, 
the vise of performance records in selection also increased over the 6-year
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period. Apparently, seedstock producers in all regions are becoming more aware 
of the importance of selecting sires based on performance. However, in other 
states, performance records were not used as widely as in the Midwest (31% vs. 
48% in 1984). The Iowa survey (Cox and Smith, 1968) reported that only 18% of 
the sires had been performance tested. Overall, 9% of the breeders in 1978 and 
6% in 1984 never used performance records.

TABLE 2. RESPONSE CONCERNING RELATIVE EMPHASIS IMPOSED BY 
SEEDSTOCK PRODUCERS ON SELECTION CRITERIA

Response Midwest Other States All States
1978 1984 1978 1984 1978 1984 1978 1984
Did you select sires based on conformation?

Always No. 187 218 72 96 259 314 1.8 1.6
% 92 92 89 89 91 91

Sometimes No. 15 18 9 12 24 30
% 7 8 11 11 8 9

Never No. 2 1 0 0 2 1
% 1 0 0 0 1 0
Did you select sires based on foot and leg structure?

Always No. 180 234 71 104 251 338 0.2 1.3
% 89 98 87 96 88 98

Somet imes No. 23 4 11 4 34 8
% 11 2 13 4 12 2

Never No. 0 0 0 0 0 0
% 0 0 0 0 0 0

Did you select sires based on their pedigree?
Always No. 72 91 24 32 96 123 1.3 3.4

% 36 39 30 30 34 36
Sometimes No. 112 134 46 67 158 201

% 55 57 58 63 56 59
Never No. 18 10 10 8 28 18

% 9 4 12 7 10 5
Did you select sires based on their performance records?

Always No. 64 113 17 33 81 146 3.6 8.2*
% 32 48 22 31 29 43

Sometimes No. 122 111 51 65 173 176
% 60 47 65 61 62 51

Never No. 16 13 10 8 26 21
% 8 5 13 8 9 6

Did you select sires ;based on visual reproductive traits?
Always No. 142 219 47 84 189 303 3.4 16.9**

% 70 92 60 78 67 87
Sometimes No. 57 17 31 24 88 41

% 28 7 39 22 31 12
Never No. 4 2 1 0 5 2

% 2 1 1 0 2 1
aWas used to test the independence of response type (always, sometimes, never) 
and region (Midwest vs. other states).
*,**Chi-square with 1 d.f. significant at 0.05 or 0.01 probability level.
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With the present economic situation in the swine industry, animals must 
perform at higher levels than acceptable in the past. Genetic improvement leads 
to better performance. For more rapid genetic improvement in the swine indus
try, a greater number of seedstock producers must consistently select top rank
ing performance tested sires. Boars should be ranked on estimated breeding 
values or predicted progeny deviations for more accurate genetic evaluations. 
Although complicated for breeders, an index of estimated breeding values or pre
dicted progeny deviations should be constructed to simultaneously select for sev
eral economically important traits.

According to the survey, at least 98* of the breeders used (always and some
times) visual reproductive traits such as libido, testicular size and underlines 
in sire selection. From 1978 to 1984, the occasional use of visual reproductive 
traits in selection decreased while the consistent use by breeders increased. 
Changes in the demands of commercial boar buyers may have caused the greater 
selection emphasis on visual reproductive traits. Efficient commercial produc
ers use scheduled production systems. Sexually aggressive boars are needed to 
keep the mating plan on schedule. Testicular size may be an indicator of boar 
reproductive performance. Lines having larger testes at a constant age usually 
have greater sperm numbers and superior mating performance (Hauser et al., 1952; 
Wilson et al., 1977; Neely et al., 1980). Breeders select for teat number and 
quality to maintain what is considered an adequate number of functional teats. 
Teat number and testes size have low to medium heritabilities (Clayton et al., 
1981; Pumfrey et al., 1980; and Toelle et al., 1984). Reliable heritability 
estimates of boar libido are not available. Due to the magnitude of the herita
bilities and the importance of these traits, seedstock producers should continue 
to select for these characteristics.

Some breeders surveyed did not raise Hampshire breeding stock in both 1978 
and 1984. Producers with Hampshire breeding stock in both years were included 
in the analysis to determine changes from 1978 to 1984. Except for entering 
boars at central test stations by Midwest breeders and providing on-farm perfor
mance records by breeders in other states, the year difference was significant 
for sale of boars, performance testing and selection practices questions. From 
1978 to 1984, the number of breeders using the following practices increased:
(1) selling boars, (2) providing on-farm performance records on boars (Midwest 
states), (3) entering boars at central test stations (other states), (4) using 
performance tested sires, and (5) consistently using conformation, foot and leg 
structure, pedigree, performance records and visual reproductive traits in sire 
selection.

The youngest sires in these seedstock herds were purchased between 1977 and 
1984. The highest frequency occurred in 1983 (about 53* for both regions) with 
1984 being a close second (37* for the Midwest and 32* for other regions). About 
9* of the youngest sires in the Midwest were selected prior to 1983 compared 
with 14* for other states. Since about 90* of the youngest sires were selected 
in 1983 and 1984, breeders apparently are replacing sires fairly rapidly. If 
better sires are selected each year, a rapid replacement of sires is recommended 
to decrease the generation interval.
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