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Abstract. A stochastic dynamic programming model was designed to determine the
economically optimum replacement decisions for sows. Influences of changes in
production and prices on the optimum policy were established. An economic index
was calculated to be used as a culling guide for individual sows.
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Introduction. A management decision that has to be taken very frequently in swine
breeding herds is the decision whether to keep or to replace sows. In the Nether-
lands, on an average 40-50 % of the sows are replaced annually (Kroes & van
Male, 1979; van der Steen, 1984; Arkes et al., 1986). Mostly, sows are culled be-
cause of problems with health and fertility on the one hand and insufficient produc-
tion on the other. Especially in the latter case, culling decisions are based on econo-
mic considerations. That means that a sow is not replaced because she is no longer
able to produce in a biological sense, but because a replacement gilt is expected to
yield more (Dijkhuizen, 1986). Knowledge of the optimum replacement policy and
the influence of changes in production and prices on it may support farmers in tak-
ing these day-to-day management decisions.

Material and methods. The objective in determining the optimum replacement pol-
icy is maximizing the present value of net revenues from sows present in the herd
and from subsequent replacement gilts over a given planning horizon. This optimi-
zation process is carried out by using the stochastic dynamic programming tech-
nique, as developed before in dairy cattle (van Arendonk, 1985).

In the model the decision whether to replace a sow is considered at the time of
weaning. Sows are described in terms of parity number and litter size in the pre-
vious (maximum) three parities. Parity number varies between 1 and 15. Litter size
is calculated as the number of piglets born alive. Variation in piglet production for
sows present in the herd as well as for replacement gilts is taken into account. The
risk that a high-producing sow may have a low future piglet production is accounted
for.

After a sow’s optimum lifespan has been determined, the model calculates the to-
tal extra profit to be expected from keeping her until that optimum, compared with
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immediate replacement, taking into account the risk of premature disposal of re-
tained sows. This total extra profit is called retention pay-off (RPO). The RPOis an
economic index, which makes it possible to rank sows on future profitability: the
higher the RPO, the more valuable the sow. A value below zero means that re-
placement is the more profitable choice.

The calculations are based on Dutch values for feeder pig sales, slaughter value
of culled sows, feed cost, cost of replacement gilts, probability of involuntary dispo-
sal and financial losses associated with involuntary disposal of sows. All data can
easily be adjusted to represent more precisely a specific herd or a different region of
the world.

Results. Given the probabilities of involuntary replacement, the optimum replace-
ment decisions result in an optimum average herd life of 3.43 parities. Culling for
insufficient production (voluntary replacement) then accounts for 14 % of the to-
tal. Changes in the price of replacement gilts or in slaughter value of culled sows
have a significant effect on the optimum replacement policy. The smaller the differ-
ence between these two prices, the higher the voluntary replacement rate. Reduc-
ing the involuntary disposal is more profitable when part of this reduction is used for
increasing voluntary replacement, instead of for increasing the average herd life of
the sows only.

The average annual income per sow turns out to be Dfl. 234, and depends to a
great extent on feeder pig sales and feed cost. Changes in these two factors, howev-
er, do not greatly affect the optimum replacement policy. A compensation then
does occur, as the expected income of both the sows present in the herd and the re-
placement gilts is affected.

In Table 1 the RPO index is presented, calculated at the average time of concep-
tion in the herd, and for average producing sows only. As shown in Table 1, the
RPO is highest for young sows. At the end of parity 10 the RPO falls below zero.
The economic optimum herd life for sows of average productive capacity, there-
fore, turns out to be 10 parities. The calculated RPO values also represent the maxi-
mum amount that could be spent in trying to keep a sow in case of reproductive fail-
ure or health problems. The results obtained agree to a great extent with those
published by Bisperink (1979) and Dijkhuizen (1986).

Final remarks. The stochastic dynamic programming model will be extended by in-
cluding variation in other reproduction traits, like heat detection and conception
rate. Moreover, it is the intention to use the model in an expert system, which will
be developed to support farmers in controlling the economic profitability of individ-
ual swine breeding herds.

Table 1. Retention pay-off (RPO) for average producing sows in the parities 1 to 10.

Parity 1 2 3 4 5 6 7 8 9 10

RPO (Dfl.) 224 222 187 132 88 55 32 19 8 -
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