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Economics of sow culling

Stephanie Rutten-Ramos

economics of sow culling that provide a range of

recommendations with respect to optimal removal
parity (Kroes and Van Male, 1979; Dijkhuizen et al., 1986;
Faustetal., 1993a, 1993b; Dhuyvetter, 2000; Rodrigues-Zas
et al., 2006; Dhuyvetter et al., 2007). Often, these analyses
focus on the herd level. Production expectations typically
reflect the average performance of the average animal of
a given age. And although these models may be useful for
describing how culling practices would potentially impact
productivity and profitability, they often ignore interactions
and are of limited value with respect to individual animal
culling decisions (Dhuyvetter et al., 2007).

The literature contains several reports regarding the

In reality, the vast majority of culling decisions are made
at the level of the individual animal within the context of
contemporary herd constraints. That is, culling criteria
frequently differ within herds across time according to
factors such as gilt availability and herd performance.

From an economic perspective, sow removals fall into one
of two categories (Fetrow et al, 2004). Biologic, or invol-
untary, removals occur when sows need to be removed
for reasons of death, poor health or welfare. Economic,
or voluntary, removals occur when sows are removed for
reasons attributed to poor productivity. The merits of
minimizing involuntary culls are readily apparent. How-
ever, the determination of when to voluntarily remove a
sow is not so “black and white.”

In 1979, Dagorn and Aumaitre reported that litter size
at birth and weaning and pigs weaned per sow per year
all increased with increased parity at weaning. In 1986,
Friendship et al reported a negative correlation between
sow removal rate and litter size among the 30 farms. That
same investigation found no associations between cull-
ing rate and litters per sow per year and culling rate and
pigs weaned per sow per year. However, cause-and-effect
aspects of these relationships were not pursued, i.e., the
lower litters and pigs weaned per sow per year led to higher
culling rates or higher culling rates led to lower litters
and pigs weaned per sow per year. In Lucia et a/ (2000)
reported that financial performance was optimized among
sow herds with higher proportions of high-parity females.
Similarly, Koketsu (2007) reported a null relationship
between sow longevity and pigs weaned per mated female
per year in a set of 110 Japanese herds. And in 1992,

Jalvingh et al (1992) reported that culling strategy changed
the herd financials but not herd productivity.

First, our ability to predict an individual sow’s subsequent
performance is limited because of substantial within-sow
variability (Dewey et al, 1995; Roehe and Kennedy, 1995).
In addition to an individual sow effect, a number of other
variables can influence the sow’s future fertility (conceiv-
ing and carrying a litter to term) and fecundity (litter size).
These include items such as mating frequency (Xue et al,
1998a; Xue et al, 1998b), insemination timing (Rozeboom
et al, 1997), plane of nutrition during follicular development
(Foxcroft et al, 2007), and season of the year (Koketsu and
Dial, 1997; Southwood and Kennedy, 1991).

Second, our definition of a productively successful removal
and replacement action may conflict with an economically
successful removal and replacement action. Furthermore,
the economic considerations for removal and replacement
also differ according to production system. Unlike the sow
unit feeding a nursery and finisher flow, the sow unit that
produces pigs for sale at weaning may not need to consider
the lifetime value of weaned offspring.

Herd-level economics

Changes to voluntary culling practices have the potential
to reduce replacement rates and thereby alter herd parity
distribution. And fewer piglets derived from parity 1 lit-
ters have implications for improvements to nursery and
finisher survivability and growth rates (Smith et al, 2007,
Larriestra et al, 2006; de Grau et al, 2005; Larriestra et
al, 2005b; Mahan, 1993).

Dijkhuizen et al (1986) developed the PorkCHOP model
which generated a farm-level economic index to serve as a
guide for culling decisions. The dairy industry has devel-
oped models for voluntary culling to optimize the value of
the cow slot/space (de Vries, 2006a,b; Eicker, 2007; Eicker
et al,2007). In these models, the net present value (NPV)
of the cow slot with the current cow is compared to the
NPV of the slot with a “universal heifer” (replacement
with average lifetime and average productivity).

Borrowing from the dairy the industry, there is potential
for a herd to estimate the NPV of its “universal gilt.”
However, an estimate for the individual sow NPV requires
model refinement.

2008 Allen D. Leman Swine Conference

101

e
=
=

=]
Q
=

=
=
=
==




w
o
(=
(=7
=
()
=6
=)
=]
!

Stephanie Rutten-Ramos

References

1. Dagorn J, Aumaitre A. Sow culling: reasons for and effect on
productivity. Livest Prod Sci. 1979; 6:167-177.

2. de Grau A, Dewey C, Friendship R, de Lange K. Observa-
tional study of factors associated with nursery pig performance.
Can J Vet Res. 2005; 69:241-245.

3. de Vries A. Ranking dairy cows for future profitability and
culling decisions. Proceedings 3" Florida and Georgia Dairy
Road Show. Okeechobee, Mayo, Chipley, Florida, and Tifton,
Georgia. 2006a; 92—-108.

4. de Vries A. Improved accuracy of a model to optimize breed-
ing and replacement decisions for dairy cattle. Proc 4" World
Congress on Computers in Agriculture. Orlando, Florida.
2006b; 624—629.

5. Dewey CE, Martin SW, Friendship RM, Kennedy BW, Wilson
MR. Associations between litter size and specific sow-level
management factors in Ontario swine. Prev Vet Med. 1995,
23:101-110.

6. Dhuyvetter KC, Kastens TL, Overton MW, Smith JF. Cow
culling decisions: costs or economic opportunity? 2007 Western
Dairy Management Conference Proceedings. Reno, NV. March
7-9,2007.

7. Dhuyvetter KC. Attrition and Gilt Replacement: What does
attrition cost and what is it worth to reduce? In Proceedings.
2000 Allen D. Leman Swine Conference. 27:110—-116.

8. Dijkhuizen AA, Morris RS, Morrow M. Economic optimi-
zation of culling strategies in swine breeding herds, using the
“PorkCHOP computer program.” Prev Vet Med. 1986; 4:341-353.

9. Eicker S. Cow value-Dairy cow decision aid. http://www.
dairyone.com/Publications/TechDocs/CowValueDC3@5.htm;
accessed June 22, 2007.

10. Eicker S, Fetrow J, Jameson C. When should cows be
replaced? http://thedairyprofessional.com/ca_south/1184/
when.pdf ; accessed April 18, 2007.

11. Faust MA, Robison OW, Tess MW. Genetic and economic
analyses of sow replacement rates in the commercial tier of

a hierarchical swine breeding structure. J Anim Sci. 1993a;
71:1400-1406.

12. Faust MA, Robison OW, Tess MW. Integrated systems analy-
sis of sow replacement rates in a hierarchical swine breeding
structure. J Anim Sci. 1993b; 71:2885-2890.

13. Fetrow J, Nordlund K, Norman D. Culling: nomenclature,
definitions and some observations. 8" Discover Conference,
October 3-6, 2004, Nashville, Indiana. Accessed August 9, 2007
online at http://adsa.org/discover/8th%2@DISCOVER/Fetrow”
2@CullingZ2@Nomenclature.htm.

14. Foxcroft GR,Vinsky MD, Paradis F, Tse W-Y, Town SC,
Putman CT, Dyck MK, Dixon WT. Macroenvironment effects
on oocytes and embryos in swine. Theriogenology. 2007; 68S:
S30-S39.

15. Friendship RM, Wilson MR, Almond GW, McMillan I,
Hacker RR, Pieper R, Swaminathan SS. Sow wastage: reasons
for and effect on productivity. Can J Vet Res. 1986; 50:205-208.
16. Jalvingh AW, Dijkhuizen AA, Van Arendonk JAM,
Brascamp EW. An economic comparison of management

strategies on reproduction and replacement in sow herds using a
dynamic probabilistic model. Livest Prod Sci. 1992; 32:331-350.

17. Koketsu Y. Longevity and efficiency associated with age
structures of female pigs and herd management in commercial
breeding herds. J Anim Sci. 2007; 85:1086—1091.

18. Koketsu Y, Dial GD. Factors influencing the post-weaning
reproductive performance of sows on commercial farms. Therio.
1997; 47:1445-1461.

19. Kroes Y, Van Male JP. Reproductive lifetime of sows in
relation to the economy of production. Livest Prod Sci. 1979;
6:179-183.

20. Larriestra AJ, Wattanaphansak S, Neumann EJ, Bradford
J, Morrison RB, Deen J. Pig characteristics associated with
mortality and light exit weight for the nursery phase. Can Vet J.
2006; 47:560-566.

21. Larriestra AJ, Morrison RB, Deen J. A decision-making
framework for evaluating interventions used at weaning to
reduce mortality in lightweight pigs and improve weight gains in
the nursery. J Swine Health Prod. 2005b; 13:143—-149.

22. Lucia Jr T, Dial GD, Marsh WE. Lifetime reproductive and
financial performance of female swine. J Am Vet Med Assoc.
2000; 216:1802-1809.

23. Mahan DC. Effect of weight, split-weaning, and nursery
feeding programs on performance responses of pigs to 105 ki-
lograms body weight and subsequent effects on sow rebreeding
interval. J Anim Sci. 1993; 71:1991-1995.

24. Rodriguez-Zas SL, Davis CB, Ellinger PN, Schnitkey
GD, Romine NM, Conner JF, Knox RV, Southey BR. Impact
of biological and economic variables on optimal parity for
replacement in swine breed-to-wean herds. J Anim Sci. 2006;
84:2555-2565.

25. Roehe R, Kennedy BW. Estimation of genetic parameters for
litter size in Canadian Yorkshire and Landrace swine with each
parity of farrowing treated as a different trait. J Anim Sci. 1995;
73:2959-2970.

26. Rozeboom KJ, Troedsson MHT, Shurson GC, Hawton JD,
Crabo BG. Late estrus or metestrus insemination after estrual
inseminations decreases farrowing rate and litter size in swine. J
Anim Sci. 1997; 75:2323-2327.

27. Smith AL, Stalder KJ, Serenius TV, Baas TJ, Mabry JW.
Effect of piglet birth weight on weights at weaning and 42 days
post weaning. J Swine Health Prod. 2007, 15:213-218.

28. Southwood OI, Kennedy BW. Genetic and environmental
trends for litter size in swine. J Anim Sci. 1991; 69:3177-3182.
29. Xue JL, Dial GD, Trigg T, Davies P, King VL. Influence of
mating frequency on sow reproductive performance. J Anim Sci.
1998a; 76:2962-2966.

30. Xue JL, Lucia T, Koketsu Y, et al. Effect of mating frequency

and weaning-to-mating interval on sow reproductive perfor-
mance. J Swine Health Prod. 1998b; 6:157-162.

102

2008 Allen D. Leman Swine Conference





