
 235

Lucrări ştiinţifice Zootehnie şi Biotehnologii, vol. 40 2), (2007), Timişoara.  
 

STUDY ON SOW CULLING RISKS  
IN A LARGE-SCALE PIG FARM1 

 

STUDIU ASUPRA RISCURILOR ELIMINĂRII DIN EFECTIV 
A SCROAFELOR DESTINATE SACRIFICĂRII ÎN FERME 

MARI DE PORCI 
 

BALOGH P., ERTSEY I., KOVÁCS S. 
Department of Economic Analysis and Statistics Faculty of Agro-economy and Rural 

Development Agricultural Centre, University of Debrecen 
 

Sow culling is a significant task for animal breeders and farmers; moreover, it 
provides a basis for profitable pork production as well. The reason for culling the 
majority of sows is their low productivity. 15-20% of culled sows farrows only once, 
and sows in product-manufacturing farms generally do not live until their 5. 
farrowing cycle. Depending on farm potentialities, it can have several reasons. Our 
study has investigated data from 1969 sows culled in 2005 in a large-scale pig 
breeding farm with 3000 sows in Hajdú-Bihar County. Our results were calculated 
by one of the non-parametric forms of Survival Analysis, the Kaplan-Meier analysis. 
Mortality intensity was quantified by one of the other models of Survival Analysis, 
the log-rate exponential model. In terms of culling, we have determined the risk 
values of different genetic potentials and various culling reasons.  
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Introduction  

 
Annually, up to 60 % of sows are culled all over the world (Pedersen, 1996). 

Culling for most sows is not planned in advance and its causes can be generally 
traced back to sow reproduction, amounting to approximately one third of the total 
number of cases. Findings have shown that lameness and and/or loco motor 
diseases account for 11-14% of cullings, and 4-7% of sows die (Lucia et al., 2000). 
The rate of planned cullings, according to studies by different authors, can vary 
from 23 to 41%, due to mostly older age and poorer fertility (Boyle et al., 1998, 
Heinonen et al., 1998). 

Materials and Methods 
 

Our investigations were performed in a large-scale pig farm with 3000 sows in 
Hajdú-Bihar County, where pork production, its conditions and key indicators were 
studied. Data were collected by questionnaires, interviews and methodical 
observations. Our findings were evaluated by one of the non-parametric forms of 
Survival Analysis, the Kaplan-Meier analysis (Nagy et al., 2002). Mortality 
                                                           
1 The article has been prepared by the support of  OTKA No. F 62949  
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intensity was quantified by one of the other models of Survival Analysis, the log-
rate exponential model. Our calculations included data on 1969 sows culled in 
2005. 

Results and Discussions 
 
Table 1. presents distribution of the culled sow stock of various genotype. The 

conclusion is that the 2. genotype was the largest amount. 
Table 1. 

: Distribution of culled sow stock by genotype on the study farm 
 

Genotype code  Distribution %  
1. 16.5 
2. 37.9 
3. 27.6 
4. 8.3 
5. 5.2 
6. 4.5 

 
In the course of data collection, comparative evaluation was performed on the 

basis of more than 10 thousand records of the culled stock. Several records could 
be related to one sow depending on the number of its insemination and farrowing.  

In one of our earlier papers the life cycles of sow stocks with various breeds 
and crossings have been compared with survival functions. The present paper 
describes further investigations on both genetic influences and various culling 
reasons.  
      As the number of culling reasons is significant, about 14 in the farm, the 
survival functions of Kapler-Meier estimation are presented in two figures, making 
the run of individual curves easier to follow.  

Figure 1. presents the correlation of culling reasons and lifecycles from birth to 
culling. Those individuals, whose farrowing performance was poor, remained in 
production by an average of 100-200 days more than those animals, which were 
culled for other reasons shown by the figure. 
The left hand curve shows the riskiest culling reason, presenting sows remaining 
non-pregnant on day 110. No significant difference could be detected among risks 
related to other factors presented here.  
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Figure 1. : Comparison of sows’ production days related to various culling 
reasons by survival functions I. 
Sign:1.Poor farrowing performance, 2.Empty on day 110., 3.Leg disorders, 4.Re-rutting, 
5.Emergency slaughter, 6.Cachexia, 7.Other reasons, 8.Death 
 

The estimation considers time to be a discrete probability variable, so there is 
no estimated value between two points of time. The vertical gap indicates the 
higher rate of “survivors” in one group as compared to another one.  
The horizontal distance on the figure shows how much later the rate of survivors in 
one of the groups becomes equal.  
 

Figure 2. presents that the curves of culled sows aborted and inseminated, but 
not in heat at pregnancy test are placed on the left side of the figure. This is 
followed by the curve of the stock which was not in heat after weaning and whose 
farrowing performance was low; by the curve of those animals, which did not reach 
the index value calculated in the RÖFI program and then by that of culling due to 
too many empty days. Finally, the least risky culling reason seems to be teat 
disorder. It can be concluded that the probability of culling due to empty days is 
lower until day 830. than culling due to low farrowing performance.  

Our estimation was prepared by the log-rate exponential model, taking genetic 
influences, the effects of culling reasons and the lifecycle spent in production into 
consideration, to show the intensity of cullings as the analogue of mortality 
intensity (Table 2.). The relative risk value of about 1 means the risk of removing 
animals culled for this reason from production is of average. If this value is below 
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1, culling is less risky than average. If it exceeds 1, the given factor’s significance 
in culling is higher than average.   

 

 
Figure 2. : Comparison of sows’ production days related to various culling 
reasons by survival functions II. 

Sign:1. Due to abortion, 2. Lack of being in heat after weaning, 3. Lack of being in heat at 
pregnancy test, 4. Teat disorder, 5. Under Index value, 6. Empty day, 7. Poor farrowing 
performance 
 

On the basis of the above mentioned, the risk order is the following:  
Most significant culling reasons: due to abortion, lack of being heat for 

pregnancy test, low farrowing performance.  
Culling reasons slightly higher than average: re-rutting, lack of being heat after 

weaning, other reasons. 
Average culling reasons: emergency slaughter, death, empty for day 110., 

empty days.  
       Least risky culling reasons: cachexia, index, teat disorder, old age, few pigs at 
weaning. 

 
 
 
 

:  
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Table 2 
 

Relative risk values of parameter estimations prepared by Lem 
piecewise exponential survive model, by culling reasons 

 

Name 
Relative risk 

value 
e  

Low farrowing performance  1.7571 
Day 110. empty 0.9647 

Old age 0.5302 
Re-rutting 1.1902 

Emergency slaughter 1.0794 
 Cachexia  0.7827 

Other reasons  1.1402 
Death 1.0470 

Abortion 2.4731 
Lack of being in heat after weaning  1.1764 

Due to Index 0.7594 
Few pigs at weaning 0.4012 
Due to empty days 0.9107 

Lack of being in heat for pregnancy test  2.2115 
Teat disorder 0.6721 

 

Intensity values can be calculated by the 
e values on the table, and the 

quotients calculated from them can be considered to be the ratio of two 
probabilities (odds ratios).  

This way it can be calculated that the probability of culling is 4.66 times 
higher due to abortion than to old age.  

The odds ratio for inseminated, but empty animals at the time of pregnancy 
test and animals with teat disorder is 3.3. This means that the probability is more 
than three times higher for culling a sow, which is empty after insemination at the 
time of pregnancy test than for an animal with teat disorder. The highest risk 
difference can be observed in the case of culling reasons for abortion and for 
weaning few pigs. In this case the probability of abortion as a culling reason is 6.18 
times higher than in the case of culling for weaning few pigs. Insignificant 
difference can be detected between the influences of emergency slaughter and 
death. The probability of culling for emergency slaughter is merely 1.03 times 
higher than for death.  
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Conclusions 
 

 Considerable difference can be found between the performances of sows 
with different genetic potentials even in a single farm.  

 On the basis of survival functions, the greatest risks are posed by the 
following culling reasons: lack of being in heat after insemination at the 
time of pregnancy test, lack of being in heat after weaning and remaining 
empty on day 110. 

 The survival curves suggest that the lowest risks are related to the culling 
reasons of poor farrowing performance and teat disorders.  

 On the basis of relative risk values prepared by the log-rate exponential 
model, the following can be considered to be the riskiest culling reasons: 
abortion, lack of being in heat for pregnancy test, low farrowing 

performance ( e :1.75-2.47).  
 The greatest risk differences can be found between the culling reasons of 

abortion and weaning few pigs. In this case abortion accounted for culling 
6.18 times higher than weaning few pigs.  
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Selecţia în vederea sacrificării scroafelor din efective mari de porcine este o sarcină 
importantă pentru crescătorii de animale şi pentru fermieri, reprezentând baza obţinerii 
unei bune producţii în ceea ce priveşte carnea de porc. Motivul principal care conduce la 
selectarea scroafelor pentru sacrificare în general este legat de productivitatea lor scăzută. 
Un procent de 15-20% din scroafele sacrificate au fătat doar o dată, cunoscut fiind faptul 
că scroafele din fermele mari de porcine nu trăiesc mai mult de un ciclu de 5 fătări. În 
dependenţă cu potenţialul fermelor, atunci când se iau aceste măsuri se iau în calcul o 
serie de factori. Studiul prezent a investigat şi analizat date obţinute de la 1969 de scroafe 
sacrificate în anul 2005, provenite din ferme mari de creştere a porcinelor, cu efective de 
3000 de femele, din provincia Hajdú-Bihar. Rezultatele obţinute au fost calculate prin una 
din formele non-parametrice analiza supravieţuirii şi testul Kaplan-Meier. Intensitatea 
mortalităţii a fost cuantificată prin unul din celelalte modele ale analizei de supravieţuire, 
modelul exponenţial log-rată. În termenii sacrificării s-au determinat valorile risc ale 
diferiţilor potenţiali genetici şi motivele variate ale sacrificării. 
Cuvinte cheie: selecţia pentru sacrificare a scroafelor, risc, analiza de supravieţuire.   


