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Introduction

Piglet survival from birth to weaning continues to be a concern for the swine industry, as the
percentage of piglets weaned influences both producer profitability and animal well-being.
The swine industry has increased litter size at birth, yet challenges to piglet survival remain
(Knauer and Hostetler, 2013). Speckman et al. (2021) demonstrated that as the ratio of litter
size to functional teats increases, the number of functional teats becomes critical. Selection for
functional teat number has not kept pace with the number of live-born piglets in hyper-prolific
genetic lines (Knap et al., 2023). Hence, a better understanding of the associations between
functional teat number and piglet survival is warranted.

Past research suggests an increase in the number of functional teats enhances the number of
piglets weaned (Enfield and Rempel, 1961). Yet the impact of selection for functional teat
number on piglet survival perhaps should be validated. A proper understanding of sow udder
morphology highlights the importance of functional teat number and helps accurately
categorize teat usefulness. Functional teats must have a well-developed sphincter and produce
a sufficient amount of milk. Suckling is required to initiate milk production in pigs because
sows lack a mammary cistern, suggesting that one functional teat is required per piglet
(Lundeheim et al., 2013). Ensuring each piglet has a functional teat at birth can reduce
competition between piglets and enhance survival (Speckman et al., 2021). Thus, the objective
of the current study was to determine the impact of selection for sow functional teat number
on reproductive throughput.

Materials & Methods

Selection lines for functional teat count were created at the NCDA Tidewater Research Station
(Plymouth, NC) using a composite Landrace x Large White genetic line (that had previously
been selected for lean gain per day of age). In 2019, gilts and boars (from 68 litters) were
divergently selected to form Control and High lines. The Control line was established and
selected to maintain a functional teat count of 14 teats, while the High line was selected for an
increased number of functional teats. Teats were evaluated at 21 days of age and again at 165
days of age. Teats were labeled non-functional or substandard if they were <75% the size of
the surrounding teats. Replacement animals for the High line were generally retained regardless
of their growth rate. Selection lines were batch farrowed annually. First parity females, mated
within their respective selection line, farrowed in March. For their second parity (farrowed in
September), selection line females were mated to Duroc boars (Smithfield Premium Genetics)
to create piglets for production research. All selection line sows were removed from the herd
after their second parity. Each generation, approximately 55 gilts were kept from each the
Control and High lines, and eight to ten sire families (per line) were maintained.

Data were analyzed in SAS using PROC GLM. All models included fixed effects of generation
and genetic line. Models for the number and percentage of stillborn piglets included total
number born as a covariate. The model for 165 day weight included age as a covariate. For sex
ratio, gilts and boars were coded 1 and 2, respectively.

Results
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In Generation 0 (2019), average functional teat number was 14.89 (SD = 1.00) teats.
Functional teat number (recorded at 21 days of age) for Generations 1, 2, 3, 4, and 5 were 14.6,
14.4,14.1, 14.1, and 14.1 for the Control line and 15.1, 15.7, 16.2, 16.6, and 17.3 for the High
line, respectively (Figure 1). Standard deviations for functional teat number (recorded at 21
days of age) for Generations 1, 2, 3, 4, and 5 were 0.92, 0.86, 0.93, 0.84, and 0.91 for the
Control line and 0.97, 1.02, 0.99, 1.25, and 1.30 for the High line, respectively
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Figure 1. Functional teat number (recorded at 21 days of age) for Generations 1, 2, 3,4, and 5

for the Control line and the High line. The Control line was selected to maintain a functional teat count of
14 teats, while the High line was selected for an increased number of functional teats.

Within Generation 5, Control boars had a numerically (P = 0.20) heavier (2.08 kg) weight at
165 days of age when compared to High boars. Similarly, Control gilts tended (P = 0.08) to be
heavier (2.88 kg) at 165 days of age when compared to High gilts.

Across all generations, High gilts had a numerically shorter (P = 0.17) entry to service interval
when compared to Control gilts during the breeding season (11.7 vs. 12.8 days).
Reproduction data from first parity selection line sows bred pure and litters of second parity
selection line sows that were bred to Duroc boars is shown in Table 1.

High sows had more (P <0.01) total number born and number born alive than Control sows in
Parity 1. In Parity 2, High sows had numerically more piglets born than Control sows. Control
sows had greater (P < 0.01) average piglet birth weights than High sows in both Parity 1 and
Parity 2. Control sows also produced heavier (P = 0.01) average piglet weaning weights than
High sows in Parity 1, but the difference between lines was not significant in Parity 2 (P =
0.55). High sows weaned more (P < 0.01) piglets in Parity 1 than Control sows (10.2 vs. 9.2).
Similarly, second parity sows from the High teat count genetic line weaned more (P = 0.03)
piglets than those from the Control line (10.7 vs. 10.0 piglets). This increase resulted from a
numerically greater (P = 0.20) number of piglets born alive (12.40 vs. 11.91) and an increase
(P =0.05) in piglet survival (83.9% vs. 81.2%). Control line females farrowed a greater (P =
0.02) ratio of males to females than High line sows in Parity 1, but not Parity 2 (P = 0.63).



Table 1. Reproduction data (from Generation 1 to 5) by genetic selection line!, from 364 litters
of first parity sows (bred within line) and 297 litters of second parity sows (bred to Smithfield
Premium Genetic Duroc boars).

Paritv 1 litters Paritv 2 litters
Trait Control  High  P-value | Control High  P-value
Total number born 11.44 1240  <0.01 12.40 12.88 0.20
Number born alive 10.97 11.85 0.01 11.91 12.40 0.18
Stillborns 0.47 0.55 0.41 0.49 0.48 0.87
Stillborn,% 4.8 4.5 0.79 4.3 4.0 0.67
Piglet birth weight, kg 1.38 1.30 <0.01 1.51 1.42 <0.01
Piglet birth weight CV 18.7 18.6 0.84 20.7 20.6 0.90
Number weaned 9.2 10.2 <0.01 10.0 10.7 0.03
Weaning weight?, kg 5.73 5.50 0.01 6.14 6.09 0.55
Weaning weight CV 14.7 14.8 0.88 16.0 16.0 0.98
Prewean mortality, % 15.6 13.7 0.19 15.2 12.7 0.07
Piglet survival®, % 80.1 82.4 0.18 81.2 83.9 0.05
Sex ratio® 1.53 1.49 0.02 1.51 1.51 0.63

' The Control line was selected to maintain a functional teat count of 14 teats, while the High line was
selected for an increased number of functional teats.

2 Weaning weights were recorded at 21 days of age.

3 Piglet survival = litter size at weaning (of the biological dam)/(number born alive+stillborns) x 100.

* For sex ratio, gilts and boars were coded 1 and 2, respectively.

Discussion

In agreement with the current study, recent reports found increased functional teat number
enhanced piglet survival (Earnhardt-San et al., 2023; Obermier et al., 2023). Yet the underlying
biology of how increased functional teat number enhances piglet survival remains unclear.
Wiegert and Knauer (2018) reported both piglet colostrum intake and sow colostrum output
increased as functional teat number increased. Further analysis found increased functional teat
number reduced variation in piglet colostrum intake (Knauer and Wiegert, 2023). Hence, more
investigation is warranted to determine if increased functional teat count improves piglet
survival through enhanced sow colostrum output, reduced competition for existing colostrum
or milk, or some combination of factors.

In the current study, selection for increased number of functional teats was associated with
greater litter size at birth. In contrast, Lundeheim et al. (2013) and Krupa et al. (2016) reported
that litter size at birth and the number of functional teats were not genetically correlated.
Perhaps the observed difference in litter size between selection lines, in the current study, was
due to genetic drift or environmental factors.

The present study found High sows had lower average piglet birth weights than Control sows.
Some, but not all, of the difference in birth weight between the selection lines can be explained
by differences in litter size. Perhaps selection strategy explains the remaining difference
between the selection lines. Replacements for the High line were generally kept regardless of
165 day weight. Perhaps this selection strategy placed downward pressure on piglet birth
weight. A genetic analysis should be completed to quantify the genetic correlation between
functional teat count and birth weight. Nonetheless, the present study further demonstrates the
importance of selecting for functional teat count in a maternal line index.



Conclusions

Results suggest selection for increased functional teat count enhanced piglet survival and
sustainability, yet impaired piglet birth weight. Hence, the current study supports the
importance of including functional teat number in a selection index for maternal lines.
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