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How should we compare levels of sow attrition? 
John Deen, Thomas Nortey, and Leena Anil 

University of Minnesota Swine Group 

Benchmarks for sow attrition are problematic when ana
lyzed and used for management decisions. The reasons 
for changes in sow replacement rates range widely and 
have in them many shades of management styles. Sow 
replacement is not simply a biological decision. As many 
authors have argued, there is a economic pressure involved 
in culling. Unfortunately, under current management prac
tices the economic pressures will vary widely from week 
to week, and season to season as well. To gi ve a broad 
idea of where to target, we can use historic analyses for 
the first level of comparison. The rate of culling/removal 
varies with herds. Different rates of culling/removal re
ported in various studies are presented in Tables I and 2. 

Widely, differing rates have been obtained in different 
studies. However, as pointed out by D' Allaire et al. (1987) 
comparison of annual culling rate between herds or stud
ies is difficult because of the possible difference in the 
definition of average female inventory used for the 
calculations. 

et al. (1989) found that the risk of removal increased con
siderably with age, except for second parity sows. Simi
larly, Lucia et al. (2000) found that nearly 19% of the 
removals occurred for parity-zero females, while almost 
15% occurred for females removed for parity one. Dagorn, 
and Aumaitre (1979) studied 52,800 sows and reported 
that 50% of the cullings occurred before the first four lit
ters and 21.2% after the first weaning. 

When replacement rates have been benchmarked within 
systems we have found ranges for replacement rates across 
the board of biological possibilities. The problem is that 
when we have compared yearly replacement rates the 
agreements with average parity of the sows that are re
moved is quite low. This is a concern that should be ad
dressed as the assumption is that, as the attrition rates are 
reduced there is a better utilization of the sows. In the 
long run this is true. Unfortunately, it appears that the 
year, in many cases, is not an adequate amount oftime to 
evaluate long-run replacement strategies. 

It may be noted that the risk of culling is not the same In our hands the average parity of removed sows is a more 
throughout the productive life of a female pig. Dijkhuizen stable measure of sow utilization than replacement rates 
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Table 1: Culling rates 

Literature 
D' Allaire et al. (1989) 
Dijkhuizen et al. (1989) 
Irwin and Deen (2000) 
Koketsu (2000) 
Pattison (1980). 
Pattison et al. (1980) 
Stone (1981) 

Straw (1984) 
Svendsen et al. (1975) 

Cited values 
39%±2% 
50 
36-38 
42.1 
up to 50 
35 
15.1 sow 
17 gilts 
24-40 
40 

Table 2: Removal rates 

Literature 
Paterson et al. (1996) 
Friendship et al. (1986) 
Dagorn and Aumaitre (1979) 
Dijkhuizen et al. (1989) 
Koketsu (2000) 
Lucia et al. (1999) 
Stein et al. (1990) 

Cited values 
53.7 (42-63) 
44.2 
40-50 
50 
59.2 
40-55 
50 

Country 
USA 
Netherlands 
USA 
USA 
UK 
UK 
Canada 

USA 
Denmark 

Country 
Australia 
Canada 
France 
Netherlands 
USA 
USA 
USA 

D'Aliaire et al. (1987) 15-85 (average 50) USA 

2002 Allen D. Leman Swine Conference 



or culling rates, yet there is little literature on the subject. 
Many herds can achieve a 3.5 average parity removed 
while seeing wide oscillations in removal rates. It is also 
a more explainable variable as it is a function of the ca
pabilities of the farm to choose the older sows for removal 
and the rate of removal. Of course, the argument is that to 
have an old sow to remove means that there is a higher 
level of retention. So why not focus on the parity of re
moved sows instead of replacement rates? 

The reasons for choosing replacement rate has that con
trollable variable are obvious. It is a variable that is easy 
to show economic effect and allow for budgets and deliv
ery flows to be pursued. The problem is that it does not 
have a direct corollary for the decision to be made at the 
individual sow level. I would argue that the simple deci
sion to be made at the farm level is to retain sows as long 
as possible. If we are arguing that the productivity of sows 
at parity six are so low that they are justified to be re
moved, then we should look at creating a more robust 
breeding stock. 

If we look at the problem of attrition as the problem of 
removing young sows, then the average parity is an apt 
measure. Questions surrounding such a measure can be 
areas: 

What is the benchmark? The benchmarks for variables 
such as these should be driven out of design questions 
much more than comparisons with other herds. Simula
tion models of sow attrition are much more likely to give 
useful guidelines than looking at peers. It should take into 
account the capabilities of the individual genotype, the 
age of the herd, the change in inventory for the timing 
question and then the risk factors that can be analyzed. 

The age of the herd is an important characteristic to con
sider. With low average parity is the replacement rate 
should be low but also the average parity of removal. Of 
course, the average parity at removal should always ex
ceed the average parity of the herd. 

It should also be realized that the ability to increase the 
average parity at weaning is a function of the average 
parity of the herd and the difference between this and the 
average removal parity. The former is obvious but the lat
ter is often not addressed. We are essentially working with 
a weighted average of removal rates by parity. There are 
many more first parity sows in a herd then parity fives. 
Therefore a 10% reduction in removals in parity one is a 
more efficacious method of raising the average parity re
moved than on older sows. 

Finally we need to look for the presence of risk factors. 
There are many reported risk factors associated with sow 
removal. It may be noted that the influence of many of 
these factors is dependent on the rearing system and geo
graphical location. The presence of one of these factors 
in a herd does not necessarily mean a higher removal rate. 
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However, when many of these factors are present simul
taneously, it is indicative of a higher mortality risk (Deen 
and Xue, 1999). 

Farrowing Though often ignored, a larger risk for 
replacement rate is farrowing. As litters per sow in
crease, so does replace rate, though average parity 
removed stays stable. 

Farrowing rate. Reproductive failure is the largest 
reason for removal, especially in low farrowing rate 
herds. The two strikes and you're out rule can almost 
guarantee a low parity removed average. 

Herd size Mortality rates in observational studies 
have often been found to increase with herd size. 
Christensen et al. (1995) has reported that in herds 
with more than 100 sows the mortality rate was three 
times that in herds with fewer than 50 sows. 

Stillbirths The number of stillbirths is another pre
dictor of removal level. Deen and Xue (1999) noted 
that sows with more stillbirths are more likely to die 
subsequent to the stillbirths. The chance of mortality 
increase by 24% when one or more stillbirths occur. 

Stockman training and time Loula (2000) has high
lighted the importance of people and management in 
increasing sow longevity in modem swineherds. Al
though more specialized workers are hired by large 
farms, they may not have adequate time to pay atten
tion to sows showing clinical symptoms than work
ers on small farms, due to their intensive manage
ment and greater number of sows per worker 
(Koketsu, 2000). 

Gilt flow The largest factor, when viewed on a week
by-week basis is the availability of gilts. This is rarely 
recorded, but many farms have a feast or famine type 
of supply. This causes an instability in the breeding 
target unless the parity removed is varied. 

Not all factors can be listed or included in this discus
sion. The data available suggest that a major focus should 
be the average parity removed. The only answer in ad
dressing this variable is to decrease the number of young 
sows and gilts that are removed. This, in tum, reduces 
removal rates, increases average parity of the herd and 
increases the proportion of litters from older sows. 
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