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Performance Improvements on Irish Pig Farms 

Gerard McCutcheon, Teagasc Oak Park 

 

“Nothing is good or bad but by comparison”  

Comparing your herd performance figures allows you to determine whether your unit is 

achieving good or poor results relative to national performance. The Teagasc ePM 

compiles a Group Report for the entire “national pig herd” each year. This paper 

compares average performance on Irish pig units in the year 2000 with more recent 

years, using these group reports. Benchmarking performance in this way allows 

producers see how their farm is performing when compared to the average and top 

producers, and over time. It is only a useful exercise if it improves the profitability of the 

farm. You can benchmark forever but you must use the process to improve the 

profitability of your business. 

 

The data in the “national pig herd” comprises the data from farms that currently have 

records within the ePM system for each particular year. The data in 2000 was from 141 

farms (with an average of 400 sows per herd), 98 farms in 2010 (average of 654 sows 

per herd) and 107 farms in 2017 (with an average sow herd of 729 sows). The “national 

pig herd” performance is closely screened to ensure that any “outlier” results are 

excluded to prevent individual performance from distorting the average figures. For 

example, every effort is made to ensure the “weaning to sale” figures do not include 

herds that are selling more than 5% of their pigs as weaners as this could distort the 

feed conversion efficiency (FCE) figures.   

 

Table 1 below shows the Average number of pigs produced per sow per year on Irish 

herds keeping records on Teagasc ePM during 2000, 2010 and more recently in 2017.  

The born alive has risen steadily with a 24% increase when 2017 is compared to 2000 

performance. The number of litters per sow per year has also improved steadily and this 
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has contributed to the 26% increase in pigs produced per sow per year in 2017 relative 

to 2000.  

 

Table 1:  Pigs produced per sow per year from 2000, 2010 and 2017 

 2000 2010 2017 

Litters/sow/year 2.29 2.32 2.36 

Born Alive/Litter 10.85 12.01 13.5 

Piglet Mortality % 9.0 9.9 10.7 

Weaner Mortality % 2.6 2.4 2.9 

Finisher Mortality % 2.3 2.5 2.2 

Pigs Produced/Sow/Year 21.5 23.9 27.0 

(Source: Teagasc ePM) 

 

Below, Table 2 shows the performance based upon feed conversion of pigs from weaning 

to sale over the same years. There is an increase in live sale weight of 20.7 kg over the 

seventeen year period. The average daily gain from weaning to sale has improved by 

124g per day over the same period. The poorer FCE from weaning to sale is not 

explained in these figures. It may be associated with the increase in sale weights, more 

feed wastage and perhaps poorer housing conditions on some of the poorer performing 

herds. The list of factors that may affect feed conversion efficiency is long and each farm 

must consider their own strengths and weaknesses in this regard.   

 

The combined benefit of getting more pigs produced and the heavier weights at sale is 

shown in Table 3 below. The carcase weight sold per sow per year is 56% higher in 2017 

compared to 2000. This is a substantial increase in performance mainly due to advances 

in animal genetics, nutrition, healthcare and overall management. 
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Table 2: FCE Weaning to Sale in 2000, 2010 and 2017 

 2000 2010 2017 

Liveweight at sale (kg) 90.1 103.6 110.8 

Deadweight at sale (kg) 68.1 78.9 84.6 

ADG (g) 584 668 708 

Feed Conversion Efficiency 2.37 2.47 2.44 

(Source: Teagasc ePM) 

 

Table 3: Pigmeat produced and FCE Weaning to Sale in 2000, 2010 and 2017 

 2000 2010 2017 

 

Carcase weight sold / sow / year   (kg)  * 

 

1464 

 

1884 

 

2285 

Total feed per sow   (kg) 5358 6952 8141 

kg feed per kg of Carcase 3.66 3.69 3.56 

*This is the pigs produced /sow/year multiplied by the average deadweight at sale. 

 

Table 4:  Weaner and Finisher places required on a 1000 sow integrated pig unit based 

on the average performance in 2000, 2010 and 2017 

 2000 2010 2017 

Pigs Produced/Sow/Year 21.5 23.9 27.0 

Weaner ADG   g/day 425 464 490 

Finisher ADG   g/day 723 831 866 

No. of weaner places required 4303 4584 5193 

No. of finisher places required 4741 5550 6518 

 

 

In 2000 it took 143 days from the time of weaning to reach the sale weight of 90.1 kg 

live-weight. In 2017 it took 148 days after weaning to reach the sale weight of 110.8 kg.  
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The improved growth rate has driven output substantially. The sale of heavier pigs has 

increased the output and the extra requirement for five days extra accommodation in the 

finisher section does not reflect the extra accommodation required as a result of the 

increased number of pigs produced per sow per year. 

 

The extra accommodation may have been provided on some farms but you should check 

to see if the correct number of places is available on your farm. If you know you have 

insufficient places should you consider reducing your sow numbers to achieve the 

optimum sale weights for your farm? As pigs get heavier they also require more floor 

area and again this should be checked on your farm. 

 

Performance is forever changing and you need to ensure that your farm is adapting to 

the changes over time. You must constantly assess your production model and adapt to 

changes and improvements in performance if you wish to optimise the profitability of the 

improvements, be they in genetics, nutrition or elsewhere. For example it is now widely 

recognised that the performance of gilts in the farrowing house can determine the 

lifetime breeding performance in the herd. This means that gilts should be managed 

carefully and their data should be used to retain or cull them earlier to optimise the 

overall herd performance. This topic will be covered in the next paper. 

 

Conclusion 

All farms need to measure their own performance and should not be afraid to benchmark 

their results against other producers. The pig industry operates largely as a cohesive 

unit, and internal comparison is to the benefit of all those who wish to improve the 

productive efficiency of their unit. Benchmarking helps drive Irish pig-meat production so 

that it will be competitive in the world market. Benchmark data must be used to make 

decisions for the future management of the farm to improve the overall operation 

otherwise it is a futile exercise.  
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This Teagasc ePM Recording system is available to all Irish pig producers as part of the 

Teagasc/IFA Pig Joint Programme. It is a free service that should be availed by all 

producers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8 
 

Selection and management of sows based on farm data  

Carlos Piñeiro, PigCHAMP pro europa S.L. 

 

At long last, we can now predict a sow's performance from her first farrowing. Our group analysed 

a total of 715,939 services, 476,816 farrowings and 109,373 lifetime records of sows 

spread over 125 farms in Spain, Portugal and Italy, including farms with different 

genetics, size, health status, structure and management, enabling the extrapolation of its 

findings to most farming conditions. The study evaluates several effects, such as 

predicting the sows' future production based on their first farrowing results, or the 

relationship between the optimal age at first service and the time of year, something all 

professionals suspected existed, but has never been precisely determined. However, the 

most innovative outcome of the study is the characterization of an existing elite sub-

population in the farms made up of those sows —known as gifted sows or super-sows— 

that will always perform better than their peers. 

Among the different variables studied, the best one explaining the subsequent 

performance of a sow was the number of piglets born alive (PBA) at first farrowing. Four 

categories were established in this respect. 

 

  

Figure 1 shows the results obtained. The difference between groups is maintained 

throughout the productive life of the sow, with the purple group (15 PBA or more) being 

always, on average, the most productive in this regard. 

  

Groups depending on 

PBA number at 1st 

farrowing 

7 PBA or 

less 

From 8 to 11 

PBA 

From 12 to 14 

PBA 

15 PBA or 

more 
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Figure 1. Life performance of a sow based on the number of piglets born alive (PBA) at 

first farrowing. 

  

But... will these sows perform better in other aspects as well? 

When studying the farrowing rate (FR) in these groups, the results indicate that the sows 

15 or more PBA in their first farrowing have, at the same time, higher farrowing rates, 

specifically up to parity number 4 (Figure 2). 

 

 

Figure 2. Farrowing rates during a sow's life based on the number of PBA at first 

farrowing. 
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We also noticed that sows in the grey group (7 PBA or less) have a greater culling rate in 

the farm, which is logical, since the sows with lower farrowing rates and prolificacy are 

normally removed earlier. This is the opposite situation to the sows in the purple group 

(15 PBA or more) that, thanks to being able to maintain this high FR, achieve a 

high retention rate and longevity on farm, returning the investment the farmer made. 

 

When analysing the results in weaned piglets based on the number of PBA at first 

farrowing (Figure 3), we don't see differences between groups, i.e., the sows with higher 

numbers of PBA do not wean more piglets during the rest of their productive lives, most 

likely due to the correct foster management in the farrowing room. 

 

 

Figure 3. Weaned piglets during a sow's life based on the number of PBA at first 

farrowing. 

  

We also evaluated the weaning-to-mating interval based on the PBA at first farrowing, 

and the results show that there are no differences, i.e. the most prolific sows don't come 

into heat better than the others, which is consistent with the fact that there are no 

differences between weaned piglets, as explained above (Figure 4). 

  



11 
 

 

Figure 4. Weaning-to-mating interval during a sow's life based on the number of PBA at 

first farrowing. 

  

The summary of the above leads us to see production differences when considering the 

sows' entire life based on the number of PBA at first farrowing. 

  

 

Figure 5. Piglets produced during a sow's life based on the number of PBA at first 

farrowing. 

  

In short, we can say that the outcome of a sow's life can be predicted on the basis of the 

number of PBA at first farrowing, and that the best sows' performance is continuously 
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better than the rest. The findings of this study also lead us to reconsider sows' culling 

patterns, avoiding elimination due to bad weaning or long weaning-to-service intervals, 

since they will not have a significant impact on their subsequent performance. 

 

How can we increase the number of supersows on the farm? 

The status of supersow is not given by the animal’s genetic type. In fact, these 

populations have been found in the main white pig genetic that have been studied, which 

shows that maximizing the sows’ potential "simply" depends on an adequate 

management of the nulliparous sow. 

We all know the sow’s first farrowing is crucial and yet, it is one of the most neglected 

aspects of the farm. Many more efforts are focused on assessing farrowing management, 

for example, than gilt management, which is relatively logical because it is faster. The 

assessment of gilt and nulliparous management is a long process (years) that requires a 

large amount of data so that decisions can be made based on significant results. This 

handicap is even greater in the frame of small farms. So, if the presence of supersows 

does not depend on genetics, can any farm production be increased by increasing the 

population of supersows? 

 

The real case presented below is an 800-sow farm in which an improved gilt 

management system was implemented in April 2016. This improved system mainly 

includes: 

 

-Specific training for the staff performing gilt heat stimulation. In this farm, heat 

detection was performed only prior to mating, but there was no oestrus stimulation at 

this heat or at the previous ones. 

-Record of oestrus prior to mating. These data are subsequently used for the correct 

planning of the start of production for the gilts within the age range recommended by the 

genetic supplier. 
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-Assessment and constant control of available gilts within each age range through the 

use of listings: 

Gilts in acclimation: from arrival to 210 days of age. 

Gilts available for mating: from 210 to 260 days of age. 

Delayed gilts at first mating: more than 260 days of age. 

-All supersows are tagged with a purple tag that marks the sow throughout its life so that 

staff bear in mind that this animal has an added value compared to the rest. 

 

The stall acclimation and mating processes performed at the farm were already correct 

for the gilts and were not modified. During the evaluated period there was no change on 

genetics, feed or personnel, nor was there any change in the frequency of gilt 

introduction or their age. As a result of this greater attention to the gilts, an 

improvement of the management indicators of these sows was observed (Figure 6): 

-Higher percentage of gilts mated within the age recommended by the genetic supplier 

(220-260 days). 

-Lower gilt culling rate before mating (% of purchased animals). They were usually culled 

due to "no oestrus". 

-Lower gilt return rate. 

 

 

Figure 6. Gilt management indicators in 2015, 2016 and 2017. 
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With the improvement on gilt management, the percentage of supersows in the farm and 

its possible influence on final production was evaluated. As shown in figure 7, the 

percentage of supersows almost doubled in 2 years and with it, the overall total born of 

the farm and weaned/sow/year, which increased by 3.4 points. 

 

 

Figure 7. Percentage of supersows and Global total born. 

 

We can, therefore, conclude that the gilt management and control system designed to 

increase the number of supersows can be a tool to improve production at the farm, 

mainly in gestation, and reduce the costs incurred by pre-mating gilt culling. 
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Milk production and mammary development in swine 

Chantal Farmer, Agriculture and Agri-Food Canada, Sherbrooke R & D Centre, Sherbrooke, Canada 

                         

Introduction 

Milk is the main energy source for piglets and is therefore essential for their growth and 

survival. However, sows cannot produce enough milk to sustain optimal growth of their 

litters. This was demonstrated by the fact that artificially-reared pigs weigh 53% more 

than sow-reared pigs at 21 days of age (Harrell et al., 1993). More recently, it was also 

shown that providing supplemental milk to pre-weaning piglets significantly increases 

their weight at weaning (Miller et al., 2012). The problem of inadequate milk intake by 

piglets is made even worse with the current use of hyperprolific sow lines and it is 

imperative to develop management strategies that will increase sow milk yield. One 

crucial factor determining sow milking potential is the number of mammary cells that are 

present at the onset of lactation. More attention should be given to the mammary glands 

when developing management and nutritional practices for growing replacement gilts and 

for gestating and lactating sows. Rapid mammary development occurs at three distinctive 

periods in the life of pigs and it is during these periods that it is possible to stimulate it.  

 

When Does Mammary Development Take Place? 

At birth, there is relatively little development of the mammary duct system. 

Accumulation of mammary tissue is slow until 90 days of age. The rate of accretion of 

mammary tissue then increases four- to sixfold (Sorensen et al., 2002) so that by the 

time the gilt is mated mammary glands are still very small but contain an extensive duct 

system. Puberty has a stimulatory effect on mammary development as parenchymal 

tissue mass (which contains the milk secreting cells) increases by 51% in gilts that have 

reached puberty compared with gilts of a similar age that have not started cycling 

(Farmer et al., 2004).  
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In pregnant gilts there is drastic development of the mammary glands and almost all 

accumulation of mammary tissue occurs in the last third (Sorensen et al., 2002). 

Mammary gland development does not stop at the end of gestation but it continues 

during lactation. The average weight of suckled mammary glands increases by 57% 

throughout lactation (Kim et al., 1999). Mammary growth in lactation is affected by the 

position of the gland on the udder. It is greater for the five more anterior teat pairs 

compared with the more posterior teat pairs (Kim et al., 2000). Mammary development 

is also altered by parity. Mammary glands from multiparous sows are heavier than those 

from primiparous sows at the end of lactation but the increase in weight of mammary 

glands between day 113 of gestation and day 26 of lactation is greater for primiparous 

sows.  

 

Mammary involution at weaning is an essential process of the mammary gland and is 

associated with dramatic changes occurring rapidly in the 7 to 10 days following weaning, 

with a loss of more than two thirds of the weight of mammary glands (Ford et al., 2003). 

Mammary gland involution also takes place in early lactation when a gland is not suckled 

by piglets. It occurs rapidly during the first 7 to 10 days after farrowing and is 

irreversible after 3 days of non-suckling. On the other hand, involution is reversible after 

24 h of non-suckling, but the “rescued” gland will never produce as much milk as if used 

right from the onset of lactation. Interestingly, it was recently shown that what happens 

during lactation in the first parity can affect mammary development in the second parity. 

When a teat is not suckled in parity one, its development will be significantly reduced in 

parity two, as well as the growth rate of the piglet suckling it (Farmer et al., 2012). On 

the other hand, suckling of a teat for only the first two days of lactation in parity one is 

enough to ensure that its development the following lactation will not be hindered 

(Farmer et al., 2017). 
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Impacts of Estrogen and Prolactin on Mammary Development 

Estrogen 

Various hormones are involved in the control of mammary development in swine, the 

most important ones being estrogen and prolactin. Understanding how these hormones 

affect mammary development may lead to the development of novel strategies to 

enhance milk yield. The essential role of estrogen is evidenced by the drastic effect of 

puberty onset on mammary development. During gestation, plasma estrogen 

concentrations increase dramatically after day 75 and there is a positive relation between 

mammary cell number and circulating concentrations of estrogen in sows on day 110 of 

gestation. An attempt was made to specifically stimulate mammary development in gilts 

by providing a dietary source of estrogen. When 2.3 g/day of the plant-derived estrogen, 

genistein, was added to the standard soya diet of growing gilts from 90 to 183 days of 

age, there was a 44% increase in mammary cells at the end of the treatment period 

(Farmer et al., 2010).  

 

Prolactin 

The hormone prolactin is most important for mammary development in swine. When 

growing gilts were injected with 4 mg/day of recombinant porcine prolactin for 29 days 

starting at 75 kg, there was a 116% increase in mammary parenchymal tissue mass 

(Farmer and Palin, 2005). However, the potential impact of such a development on 

future milk yield is not known. The first demonstration of the essential role of prolactin 

for mammary development in pregnant gilts was made over 10 years ago in a study 

where prolactin secretion was inhibited (Farmer et al., 2000). A treatment decreasing 

prolactin in the blood of gilts from days 70 to 110 of gestation led to 42.5% less 

mammary parenchymal tissue on day 110 of gestation. It was subsequently shown that 

the specific time-period where prolactin exerts most of its stimulatory effect on 

mammary gland growth is from 90 to 109 days of gestation (Farmer and Petitclerc, 

2003). Decreasing prolactin concentrations during that specific period lowered weight of 

mammary tissue by 46% on day 110 of gestation. Recent data showed that increasing 
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prolactin concentrations during that same period (i.e. from days 90 to 110 of gestation) 

had significant beneficial effects on mammary tissue. Milk yield was improved by 25% on 

day 14 of the subsequent lactation and piglet weight gain until weaning was increased by 

21% (VanKlompenberg et al., 2013). 

 

Nutritional Impact on Mammary Development 

Feeding before puberty 

Nutrition of pigs in the growing period or during gestation or lactation can affect 

mammary development. Feed restriction inhibits mammary development as of 90 days of 

age, but not before. Indeed, a 34% feed restriction of growing gilts from 28 days 

(weaning) to 90 days of age had no significant impact on mammary development, 

whereas a 20% (Farmer et al., 2004) or 26% (Sorensen et al., 2006) feed restriction 

from 90 days of age until puberty reduced mammary parenchymal mass by 26.3% and 

34.2%, respectively. High feeding levels from 90 days of age until puberty are therefore 

recommended to ensure optimal mammary development of growing gilts. On the other 

hand, reducing dietary crude protein from 18.7% to 14.4% in that same period did not 

affect mammary development (Farmer et al., 2004) suggesting that total feed intake is 

more important than protein intake per se for mammary development of growing gilts.  

 

Feeding in gestation 

Nutrition during pregnancy does affect mammary development at the end of gestation. 

An early study where body condition of sows was altered by manipulating protein and 

energy intakes during gestation demonstrated that obese (36 mm backfat) and leaner 

gilts (24 mm backfat) had similar mammary weights at the end of gestation but that 

there was a drastic reduction (approximately threefold) in mammary cell number in 

obese gilts (Head and Williams, 1991). Yet, these body conditions are not representative 

of what is seen commercially and a project was therefore carried out to establish if 

differences in body fat that are commonly seen can lead to changes in mammary 

development at the end of gestation. Gilts of similar body weight at mating were fed 
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different amounts of feed throughout gestation to achieve three levels of body fat, 

namely, 12-15 (lean), 17-19 (medium) and 21-26 (fat) mm on day 109 of gestation. 

Parenchymal tissue mass was significantly reduced in lean gilts, being 1059, 1370 and 

1444 g for lean, medium and fat gilts, respectively (Farmer et al., 2016). It is therefore 

apparent that being too thin at the end of gestation is detrimental for mammary 

development. If body condition of gilts differs at mating (innate differences) and these 

differences are maintained during gestation by varying feeding levels, mammary 

parenchymal tissue mass at the end of gestation is not affected but its composition is 

altered (Farmer et al., 2016). Thinner gilts (12-15 mm backfat) had greater 

concentrations of protein, DNA (i.e. cell number) and RNA (i.e. metabolic activity) in their 

mammary parenchyma compared with gilts from the two other groups. Taken together, 

these studies highlight that feeding during gestation is important in terms of mammary 

development and that one should avoid underfeeding to ensure maximal amount of 

parenchymal tissue mass.      

 

Not only amount of feed but also composition of feed during gestation can be important 

for mammary development. Increasing dietary energy intake (44.0 vs 24.1 MJ ME/day) 

from day 75 of gestation until the end of gestation decreased mammary parenchymal 

weight on day 105 of gestation. On the other hand, increasing protein intake (330 vs. 

216 g CP/day) had no effects on mammary development (Weldon et al., 1991). This 

finding was later corroborated by Kusina et al. (1999) who showed that lysine intakes of 

4, 8 or 16 g/day from days 25 to 105 of gestation did not alter mammary development 

at the end of gestation. Flax contains lignin which has estrogenic properties. The impact 

of feeding flax on mammary development was therefore investigated. Dietary 

supplementation with 10% flaxseed from day 63 of gestation until the end of lactation 

increased mammary parenchymal mass of the offspring at puberty (Farmer and Palin, 

2008). This was a first demonstration that nutrition of sows in gestation and lactation can 

affect mammary development of their offspring and it leads to new avenues in terms of 

development of feeding strategies to enhance mammary development. 
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Feeding in lactation 

Nutrition during lactation also affects mammary development, yet there is very little 

information on the subject. It is known that both increased energy and protein intakes 

stimulate mammary gland growth. Kim et al. (1999) fed lactating primiparous sows 4 

diets that were a combination of different protein (6.4, 8.0, 13.0 or 16.2 g lysine/kg diet) 

and energy (12.6 or 14.6 MJ ME/kg diet) levels. Wet and dry weights of suckled 

mammary glands were positively affected by both energy and protein intakes. Results 

showed that wet and dry mammary weights were maximized when sows consumed an 

average of 69.1 MJ of ME and 950 g of crude protein per day, the latter being equivalent 

to 52.3 g of lysine daily. It was suggested that lactating sows may need slightly more 

lysine than the currently recommended amount in order to achieve maximal mammary 

gland growth during lactation. Litter size positively affects mammary development and it 

was estimated that lactating sows should be fed an additional 0.96 g of lysine per day for 

each additional piglet in a litter of 6 and above (Kim et al., 1999c). It is apparent from 

published findings that nutrient intake during lactation is important for mammary 

development, thereby supporting the current recommendation to increase sow feed 

intake as much as possible during lactation to maximize milk yield. 

 

Conclusion 

Mammary development in swine can be altered by many management and nutritional 

factors taking place in the prepubertal, gestation and lactation phases of production. In 

growing gilts, feed restriction as of 90 days of age hinders mammary development and 

there are indications that supplying the phytoestrogen genistein or increasing 

concentrations of prolactin stimulate mammary development. Nutritional studies in 

gestation showed negative effects of overfeeding energy to achieve obesity (36 mm 

backfat) in late gestation and also showed nefarious effects of a gilt being underfed and 

having less than 16 mm backfat. Mammary gland growth in lactation responds to 

increased protein and energy intakes indicating the importance of nutrient intake for 
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mammary development. Special attention must be given to lysine as lactating sows may 

need slightly more than currently recommended. Management of first-litter sows can also 

impact subsequent lactation performances. We now know that teats which were suckled 

in first lactation produce more milk and have a greater development in second lactation 

than teats which were not suckled in first lactation. Such knowledge is critical for 

producers to make the best decision in terms of management strategies for their first-

parity sows. It is obvious from our current state of knowledge that much still remains to 

be learned in order to develop the best strategies for replacement gilts, gestating gilts 

and lactating sows in order to maximize their mammary development, hence, their 

lactation performance. 

References are available upon request 
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African Swine Fever – what is it and how do we address the risks? 

Eithne White, DAFM and Ciarán Carroll, Teagasc Moorepark 

 

Introduction 

African swine fever (ASF) is a devastating viral disease which affects domestic pigs, wild 

boar, warthogs, and other members of the pig family (Suidae). It does not affect any 

other animal species and it does not affect humans. ASF has a devastating impact on 

domestic pigs and wild boar where it can cause mortality rates approaching 100%. There 

is currently no treatment or vaccine available for African swine fever. 

 

Geographical Distribution 

African swine fever has been slowly spreading across Eastern Europe since it first entered 

Georgia in 2007. The disease entered the European Union in 2014 for the first time when 

it was detected in Lithuania. Currently, the disease affects nine EU Member States 

including Lithuania, Latvia, Estonia, Poland, Czech Republic, Hungary, Romania, and 

Bulgaria. More recently, the disease entered Western Europe where it was detected in 

Belgium (September 2018).  ASF has also recently been reported in China for the first 

time (August 2018). The disease has been endemic in many parts of sub-Saharan Africa 

and Sardinia for decades. To date ASF has never been detected in Ireland.  

 

Transmission 

The main routes of transmission of the virus are: 

 

 Contact with infected pigs and wild boar or their faeces, urine or bodily fluids. 

 Ingestion of infected pork or pork products by pigs e.g. food waste containing 

salami, sausages, etc. 

 Contact with contaminated vehicles, clothing, footwear, equipment. 

 The use of infected reproductive material e.g. semen, ova and embryos. 



23 
 

 Biological vectors - ticks of the species Ornithodoros (vector species not present in 

Ireland)  

 

The ASF virus survives well in the environment particularly at low temperatures. It can 

survive in chilled and cured meats for months and in frozen meat for several years. 

Cooking meat at 70°C for 30 minutes will inactivate the virus. The illegal feeding of food 

waste containing or contaminated by infected meat is suspected of causing a number of 

outbreaks of the disease in Europe e.g. Czech Republic in 2017 and Hungary in 2018. 

Furthermore, in Europe wild boar have played an important role in the transmission of 

the virus to domestic pigs through direct contact with infected boar particularly in small 

holdings with low levels of biosecurity.  

 

Clinical Signs 

The incubation period is variable but clinical signs are usually displayed between 5 and 

15 days following infection.  A combination of some or all of the following clinical signs 

may be observed in an outbreak: 

 

 

 

Sudden death High temperature 

Skin haemorrhages and 

cyanosis 

Depression Inappetance Recumbence 

Difficulty breathing Vomiting Diarrhoea 

Constipation 

Swollen joints and difficulty 

walking 

Abortion  and stillborn or 

weak piglets 
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Treatment 

There is no treatment or vaccine currently available for ASF. If the disease is confirmed 

in an EU Member State, EU legislation (Council Directive 2002/60/EC) requires strict 

control measures to be implemented, some of which include: 

 

 Culling and disposal of pigs on the infected holding. 

 Establishment of control zones surrounding the holding (3km and 10km) with 

increased animal health control measures and movement restrictions. 

 Cleaning and disinfection of premises, vehicles etc. 

 Increased levels of surveillance to detect any further spread of the disease. 
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Prevention 

There is no treatment or vaccine for ASF, thus the only way to keep the virus out of your 

herd is the through adoption of strict biosecurity measures, especially external 

biosecurity. 

 

Biosecurity, in the context of pig production, refers to measures taken to keep disease 

agents out of the national population, individual herds or groups of animals within a herd. 

 

Education and vigilance is the key to preventing it from entering our country. Increased 

levels of biosecurity at farm level are essential to stop the spread of ASF to domestic pigs 

in Europe. These biosecurity measures are also important for countries that are free of 

the disease, including Ireland. 

 

First you need to develop a Biosecurity Plan for your farm. Work closely with your  

Private Veterinary Practitioner (PVP) to develop a Biosecurity Farm Plan specific to your 

farm. Seek input from farm staff on where they see risks to farm biosecurity. Once you 

have a plan in place, educate farm staff and any potential farm visitors about it. Create 

an awareness of the importance of good biosecurity on your farm. Use ASF as an 

opportunity to create this awareness amongst staff. Explain what ASF is, how it spreads, 

the risks associated with it, and consequences for your business if it were to arrive. 

Regularly review and update the plan as new disease challenges and new information 

emerges. 

 

The Teagasc BioCheck project noted that Irish farms scored higher than the EU average 

for external biosecurity, but this is no reason to become complacent as the Irish score of 

79% (versus EU average of 71%) indicates that there is still room for improvement.  

 

Table 1 below highlights that while the the average score may be good, the minimum in 

some farms is very low and those farms are a risk for the rest of the population. 
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Table 1: External Biosecurity Scores 

 Mean EU 

avg 

Min Max 

External biosecurity score 79 71 62 94 

Purchase of animals and semen 99 89 70 100 

Transport of animals, removal of manure and dead 

animals 

80 71 43 96 

Feed, water, and equipment supply 55 50 10 80 

Personnel and visitors 74 69 24 100 

Vermin and bird control 68 67 30 100 

Environment and region 79 71 20 100 

 

 

With regards to internal biosecurity, Irish scores were lower than the external ones. 

Some of the main internal deficiencies included:  

 97% rarely changed clothing between compartments 

 100% rarely check the efficacy of cleaning and disinfection 

 70% rarely wash hands between compartments 

 

So while Biosecurity on Irish farms has improved and there is a greater awareness now 

about biosecurity there is still a need for greater effort.   The threat of ASF should focus 

the mind.   

 

Biosecurity - General Recommendations 

 Access gates should be closed.  Erect a sign with a contact number to gain access. 

 Build a perimeter fence to prevent vehicle and wildlife entry. 

 Keep visitor access to a minimum.  Require a “clean time” between units.  Provide 

shower facilities, clean clothing and boots. 
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 Locate feed bins, loading bays and slurry points at the fenceline. 

 Provide disinfectant wheelwash and footbath facilities at the fenceline (and ensure 

that they are replenished regularly). 

 Drivers should not enter the unit.  Erect a mailbox at the feed delivery point for 

dockets. Drivers involved in loading pigs should be given separate clothing and 

boots. 

 Vehicles should arrive empty, washed and disinfected. 

 Clean and disinfect the area once the vehicle leaves. 

 Remove dead animals to a suitable location for collection. 

 Ensure good rodent control.  Lay baits on the perimeter and throughout the unit.  

Use wire mesh to prevent bird entry.  Never allow pets (cats, dogs) onto the unit. 

 

Incoming stock 

 Check recent veterinary reports from supplying herds. Insist on updated health 

reports on a regular basis including both farm and ideally slaughterhouse 

inspections 

 Quarantine stock adequate distance (at least 2km from farm for 4-8 weeks)  

 Blood  test  stock before moving them in to the unit 

 Operate quarantine on all-in / all-out basis 

 Ensure no cross-contamination by staff – have separate staff to operate 

quarantine unit or have farm staff manage it on the way home from work and 

then have a shower before returning to work the following day. Operate the 

quarantine with a separate clothing and footwear policy. 

 

Incoming packages  

Including semen, portable goods and tools 

 Obtain regular veterinary reports from AI studs 
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 Packages should not be placed in contact with floor surfaces which may be 

contaminated.   

 Staff should not make physical contact (e.g. handshake) with delivery personnel   

 

Incoming vehicles 

 Ideally the following operations should be carried out from outside the perimeter 

fence:  

a) Filling feed bins  

b) Collecting dead pigs 

c) Removing manure 

d) Loading pigs 

e) General deliveries 

 Farm staff must not enter trucks or stand on tail-boards 

 Drivers must not enter pig buildings 

 Pig trucks must be washed and disinfected prior to arrival at the unit. Trucks 

should ideally be given a minimum 24 hour rest period after factory deliveries. 

Trucks should not leave a slaughter facility without washing and disinfecting the 

transport before going to another pig farm. Transporters should start at the top of 

the disease pyramid and work downwards when arranging transport of pigs to 

slaughter. Ideally, farms should have their own dedicated transport. 

 

Staff 

Persons working in pig units may carry disease organisms on their boots, clothes, 

hair, skin, or even in the nasal tract, in pig meat or pig meat products. 

 Provide clean and warm changing area with adequate hot water 

 Provide comfortable, clean canteen area, free of farm footwear and farm clothing. 

Arrange a rota of staff to maintain the canteen area. 



29 
 

 Provide clean work wear and launder regularly.  Work wear should not leave the 

unit 

 No contact with pigs when off duty.  Facilities to shower-in and shower out are 

highly recommended 

 No packed lunches or food outside the canteen. Dispose of canteen waste 

carefully 

 Inform herd owner/manager or biosecurity advisor before returning to work if you 

were in  contact with pigs or involved in hunting wild boar when travelling 

overseas 

 Minimise movement of staff from older to younger pigs 

 

Visitors  

Visitors include; service personnel, consultants, auditors and inspectors. 

 Have signposted hard-surfaced staff and visitor parking areas 

 Confine visitors to office unless access to the farm is essential 

 Agreed interval (ideally 72 hours) since last pig or pig manure contact 

 Shower-in  

 Use clean clothes and boots provided by the farm 

 Use tools provided by farm 

 Minimise animal contact as far as possible 

 

Routine hygiene 

 Subdivide houses to facilitate emptying and washing 

 Wash / dry / disinfect / dry pens after each batch 

 Allow to dry before refilling 

 Arrange pig flow to avoid contact of young pigs with older animals 

 Cover dead pig skips and keep area clean and empty regularly 
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 Effective pest control procedures should be practiced to exclude/eliminate 

rodents, birds, flies, wild mammals, pets 

 Have facilities for washing and disinfecting boots and for hand washing at key 

locations around the farm (junction between different sections) 

 Ensure that washing of transport vehicles carrying live pigs is done correctly – 

regularly inspect prior to loading and don’t be worried about offending someone 

and turning them away if the washing is not carried out to a defined standard. 

 

For more biosecurity advice check the biocheck.ugent website. Animal Health Ireland will 

now fund PVPs to assess a pig farm’s biosecurity using the BioCheck system. 

 

Control measures for the movement of pigs and pig products were introduced through 

specific EU legislation (Commission Implementing Decision 2014/709/EC as amended) to 

curtail the spread of ASF disease in Europe. Wild boar density has also been reduced in 

affected regions in an attempt to prevent further spread of the disease.  

 

Some biosecurity measures that have specific relevance to controlling and preventing the 

spread of ASF include: 

 Visitors or personnel coming from ASF affected regions of Europe should not to bring any 

pork or pork products back Ireland e.g. sausages, salami.  

 Visitors or staff on pig farms that have returned from affected countries should observe a 

pig-free period of at least 72 hours before entering a pig farm if they have had contact with 

other pigs or wild boar 

 Only essential visitors should be allowed onto a pig farm and they should wear clean or 

disposable overalls and footwear and wash their hands (or shower if possible) 

 All vehicles and equipment should be cleaned and disinfected before being brought on to a 

pig farm 

 Pigs and any porcine reproductive material (e.g. semen) should be sourced from reliable 

sources of known health status and all live pigs should be quarantined  on arrival to the farm 

for a minimum of 4-8 weeks 

 Never allow food waste (swill) to be fed to pigs 

 

The feeding of any food waste of animal origin or food waste which has been in contact 

with products of animal origin, whether raw or cooked, is illegal in Ireland 

 

http://scanmail.trustwave.com/?c=6600&d=16ak2wxrmIzIXHNXkjcN_Pw406g_o3eowuibf10vMA&s=61&u=http%3a%2f%2fwww%2ebiocheck%2eugent%2ebe%2fabout%2ephp%3fcategory%3dpig
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For farms with staff from abroad who may travel home for holidays it is important that 

you explain to them the risks associated with ASF and precautions they can take to 

prevent them from inadvertently bringing it into Ireland on their return, including: 

 Try not to have any pig contact when they return to their home country for 

holidays. 

 Wild boar hunting is a significant leisure pursuit in many Eastern European 

countries. We would advise that pig workers at home would desist from partaking 

in wild boar hunting while on holidays. 

 Clothing and footwear are major vectors of ASF. Any footwear that may have 

been worn while at home should be properly cleaned and disinfected and 

preferably not worn when you return to Ireland after the holidays. 

 A three-day gap should exist and be imposed on workers returning to work on 

Irish pig farms after the holidays.  

 Pork products and Salami-type meats are major vectors of CSF and ASF. Never 

bring foreign meats back to Ireland and never bring them in sandwiches or 

lunches onto Irish Pig Farms. 

 

The Department of Agriculture, Food and the Marine has produced a multilingual poster 

for people who work on or visit Irish pig farms informing them of the risks of bringing 

pigmeat or pigmeat products such as sausages, salami etc. into Ireland from affected or 

high risk areas of Europe. The poster is translated into six languages including Polish, 

Lithuanian, Latvian, Estonian, Czech and Romanian. It is available to view and download 

from the Animal Health and Welfare Section of the Department website in both the 

disease control section at DAFM - African Swine Fever 

 https://www.agriculture.gov.ie/animalhealthwelfare/diseasecontrol/africanswinefever/ 

and the biosecurity section at DAFM – Biosecurity  

https://www.agriculture.gov.ie/animalhealthwelfare/biosecurity/  

 

https://www.agriculture.gov.ie/animalhealthwelfare/diseasecontrol/africanswinefever/
https://www.agriculture.gov.ie/animalhealthwelfare/biosecurity/
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Regular updates and factsheets for both vets and farmers regarding ASF are available in 

the African swine fever section of the DAFM website at 

 www.agriculture.gov.ie/animalhealthwelfare/diseasecontrol/.  

 

Livestock transporters who travel to ASF affected parts of Europe have been issued with 

biosecurity guidance. Advice documents for the general public are available on the DAFM 

website along with information posters in airports and ports.  

 

African swine fever is a notifiable disease under Irish law and if you suspect the 

presence of ASF you must contact your Private Veterinary Practitioner or notify the 

Department immediately by contacting your local Regional Veterinary Office or by calling 

1850 200 456. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.agriculture.gov.ie/animalhealthwelfare/diseasecontrol/africanswinefever/
https://www.agriculture.gov.ie/animalhealthwelfare/diseasecontrol/
https://www.agriculture.gov.ie/contact/regionalveterinaryoffices/
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Reducing cost by optimizing feed formulation 

Peadar Lawlor, Teagasc Moorepark 

 

Introduction 

We are currently experiencing a price: cost squeeze where pigmeat price is low while 

feed cost is high.  This is responsible for the negative profitability currently being 

experienced.  Little can be done by the farmer to increase the price received for pigs.  

However s/he always has some control over the feed cost per kg gain.  Reducing this 

must be the primary aim currently.  Addressing many factors can help reduce feed cost 

per kg gain (reduced feed wastage, improving feed efficiency, feed budgeting etc) and it 

is not just the price paid per tonne of feed that is the only contributor.  Nonetheless it is 

important to look at ways to make a tonne of feed less expensive.  With this in mind I 

wish to deal with the following issues: Diet formulation / Ingredient composition, 

Pelleting, Enzyme addition to diets and more accurate feed formulation. 

 

1. Diet formulation / Ingredient composition 

Ingredient prices were obtained from 3 commercial sources on 1st October 2018 and a 

series of finisher diets were formulated based on a distinct specification (Table 1). 

 

Table 1. Specification used for formulation of all finisher diets 

Item Constraints 

Crude protein ≤ 16% 

Net Energy 9.8 MJ/Kg 

SID lysine 0.96 %* 

Digestible P ≥ 2.4g/kg 

Crude Fibre  2.5 - 5.0 % 

* Ideal Protein: Thr, 65%; Met, 30%, Met + Cys, 60%; Trp, 19%; Val, 65%; Ile, 53%; 

Leu, 100% 
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The following is a summary of the diets formulated. A diet based on barley, wheat and 

soybean meal (a) was first formulated and the savings arising from subsequent 

formulations (b-g) were expressed relative to this. Columns titled Min. and Max. indicate 

limits in % inclusion allowed in the diet for particular ingredients. Price refers to the spot 

price for a particular ingredient and Upper (€/t) refers to the highest price at which a 

particular ingredient would come into the diet. 

 

 

 

a. Cereal diet (€253.54 / tonne) 

Ingredient % Inclusion Max. Price (€/t)  

Wheat  50.0 50.0 220 

Barley  32.9 

 
222 

Soya Hi-Pro 14.3 

 
340 

Soya oil 0.5 

 
690 

Balance 2.3 

  

 
100.0 

   

 

 

b. Least Cost diet (€225.22 / tonne) 

Ingredient % Inclusion Price (€/t). Upper (€/t) 

Maize 73.6 182 182 

Sunflower Ext 9.3 225 225 

Soya Hi-Pro 7.6 340 340 

Rape seed meal 00 7.0 256 261 

Balance 2.5 

  

 
100 

   

 

 

c. Least Cost Diet – excluding sunflower – SAFE (€225.95 / tonne) 

Ingredient % Inclusion Price (€/t). Upper (€/t) 

Maize 67.1 182 199 

Rape seed meal 00 21.9 256 258 

Soya Hi-Pro  5.0 340 347 

Wheat pollard EU 3.9 210 216 

Balance 2.1 

  Total 100.0 
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d. Maize capped at 20% inclusion*(€241.15 / tonne) 

Ingredient % Inclusion Max. Price (€/t). Upper (€/t) 

Wheat  49.6 50 220 241 

Maize  20.0 20 182 212 

Wheat pollard EU 16.9 

 
210 212 

Soya Hi-Pro 11.0 

 
340 342 

Balance 2.5 

   Total 100.0 

   *Maize capped to prevent feeding issues previously encountered on units (settling out in liquid feed etc.). Note 
this issue is easily resolved by better milling of maize which would allow it’s inclusion in finisher diets without 
limits. 

 

 

 

e. Maize capped at 50% inclusion*(€232.04 / tonne) 

Ingredient % Inclusion Max. Price (€/t). Upper (€/t) 

Maize 50.0 50 182 212 

Wheat pollard EU 22.8 

 
210 212 

Wheat 12.5 50 220 241 

Soya Hi-Pro 12.2 

 
340 342 

Balance 2.50 

   Total 100.0 

   *Maize capped to prevent feeding issues previously encountered on units (settling out in liquid feed etc.). Note 
this issue is easily resolved by better milling of maize which would allow it’s inclusion in finisher diets without 
limits. 

 

 

 

f. Maize only (€241.00 / tonne)  

Ingredient % Inclusion Price (€/t). Upper (€/t) 

Barley  40.8 222 280 

Maize (Corn) 39.7 182 207 

Soya Hi-Pro 17.2 340 372 

Balance 2.3 

  

 
100.0 

   

 

 

g. Pot Ale syrup*(€248.04 / tonne) 

Ingredient % Inclusion Min. Max. Price (€/t). Upper (€/t) 

Wheat 50.0 

 
50 225 253 

Barley 32.9 

  
227 240 

Soya Hi-Pro 8.3 

  
340 940 

Pot Ale Syrup (87% DM) 6.0 6 6 160 229 

Balance 2.8 

    Total 100.0 

    *Pot ale syrup formulated into the diet on a meal equivalent basis (87% DM). 
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Table 2. Summary of Ingredient cost of diets and saving per tonne of feed relative to a 

cereal based diet 

Diet Type Feed price (€/tonne) Saving (€/tonne) 

a. Cereal diet  253.54 - 

b. Least Cost diet  225.22 -28.32 

c. Least Cost Diet (Low risk) 225.95 -27.59 

d. Maize capped at 20% 241.15 -12.39 

e. Maize capped at 50% 232.04 -21.50 

f. Maize only  241.00 -12.54 

g. Pot-ale syrup 248.04 -5.50 

 

 

From this exercise, using current spot prices for ingredients, it was found that a diet of 

the same specification can be formulated so that it is ~€28/tonne cheaper if maize, 

sunflower and rapeseed meal or maize wheat pollard and rapeseed meal are used with 

soybean meal as the main ingredients.   If for practical reasons maize must be capped at 

20% or 50% inclusion then the saving over a wheat-barley-soybean meal diet is still 

€12.39 and €21.50, respectively.  It was obvious from this that maize is cheap relative to 

other cereals currently, so a diet was formulated where maize was the only other 

ingredient apart from wheat, barley and soybean meal that was allowed into the diet.  

The saving over a wheat, barley and soybean meal diet in this instance was 

€12.54/tonne.  The latter indicated that to get the greatest saving, then maize should be 

included in the diet but that there was also a need to include other ingredients like wheat 

pollard and rapeseed meal in the diet also.  Finally pot ale syrup is a liquid co-product 

that can be included in liquid fed pig diets and its availability has increased in recent 

times due to increased activity in the whiskey distillery sector.  At a current price of €59 

per tonne of liquid pot-ale syrup (32% DM) or €160.41/tonne at 87% DM,  pot ale will 

come into the diet to ~6% with a resulting saving of ~€5.50/ tonne of feed. 

Caution: Spot prices on Oct 1st for Oct-Dec 2018. Some ingredients can vary greatly in 

AA and energy content.  It is important to get as much information on the ingredient 
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batches as possible and formulate using this information.  Additionally it may be 

necessary to set inclusion limits for some ingredients. Finally, it is critically important to 

change the premix used every time that the formulation of the diet has been changed. 

 

2. Pelleting  

Pelleting improves FCE in pigs as it increases nutrient digestibility, increases nutrient 

density per unit volume and reduces feed wastage during feeding.  Based on an 

experiment conducted at Moorepark in 2017/2018, feeding a pelleted diet is worth 

~€21/tonne of feed and is preferable if purchasing feed and Dry or Wet/Dry feeding.  

Therefore depending on the cost charged for pelleting by the miller (e.g. €5-7/tonne) a 

net benefit of €14-16/tonne of finisher feed arises from feeding a finisher diet in pelleted 

rather than in meal form (Table 3.) 

 

 

Table 3.  Cost Benefit of pelleting a finisher diet to a target slaughter weight of 110kg 

  Meal Pellet 

FCR 2.34 2.26 

Initial wt (kg) 33.6 33.7 

Kill Out (%) 74.6 75.1 

Final weight (kg) 110 110 

Feed price (€/tonne) 300 300 

Total Feed/ pig (Kg) 178.78 172.44 

Total feed cost (€/pig) 53.63 51.73 

      

Price per kg DW (€/kg) 1.42 1.42 

Carcass weight increase (kg) 59.21 59.69 

Value of increased Carcass weight (€) 84.08 84.77 

Margin over feed for period (€/pig) 30.45 33.03 

Benefit of feeding pellets (€/pig) 2.59   

      

Margin over feed (€/tonne of feed) 170.32 191.57 

Benefit of feeding pellets (€/tonne of feed) 21.26 

 

 

 

3. Enzyme addition to diets  

There is a role for feed enzymes when diets are formulated close to pigs’ requirements 

and this is especially the case when ingredient prices are high.  Feed enzymes, when 
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effective, improve FCE and in this way confer a financial benefit to the producer.  A 

recent meta-analysis, from Moorepark, of published results on feed enzymes found that 

enzyme addition resulted in most consistent results when:  

 

1. Mannanase was supplemented to corn based diets  

2. Complexes of enzymes were supplemented to corn, wheat or barley based diets  

3. Protease was supplemented to barley based diets 

4. The density of the diet used was low.  

 

Experiments at Moorepark in the past few years also found that enzyme addition resulted 

in feed cost savings of between €1.59 and €2.50/finisher pig, depending on the enzyme 

type and ingredient composition of the diet (see Table 4) 

  

Table 4.  Summary of financial benefit from including enzymes in a finisher diet from 

30kg to 105kg (Moorepark) 

Enzyme Dietary 

Ingredients 

Feed saving 

(kg/pig) 

Feed cost saving 

(€/pig) 

Protease Rapeseed-based 7.5 2.25 

Protease Field bean-based 5.3 1.59 

Xylanase + β-glucanase Wheat,Barley, Soya 7.5 2.25 

 

 

4. More accurate formulation 

When it comes to formulating diets for grow-finisher pigs ‘One size no longer fits all’ – we 

simply don’t have that luxury anymore.  There is a range of growth rates and intakes on 

Irish units and therefore the dietary requirements of these pigs differ.  Nonetheless few 

producers feed unit specific diets.  In order to reduce feed costs this must change.  The 

starting point is to know the growth rate and the intake of your pigs over specific periods 

of growth.  Having this information can allow the formulation of ‘bespoke diets’ for pigs 

which will optimise their growth and feed efficiency, ultimately leading to a feed cost 

reduction per kg gain. This is something that will be dealt with in the following paper. 
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Summary 

 Changing diet formulation can reduce feed price by ~€28/t 

 If feeding purchased diets the net benefit from pelleting is ~€14-16/t 

 Selected enzyme addition especially to low density diets is worth ~€9-13/t 

 “One size no longer fits all” we need to feed ‘bespoke diets’ tailored to match the 

growth and intake of pigs on individual units 

 And remember it’s not just feed price per tonne that dictates your feed cost per 

kg gain!  
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Adjusting your feeding program for finishers  

Edgar Garcia Manzanilla, Teagasc Moorepark 

 

As shown in the previous paper, diet formulation plays a main role in the total cost of 

feed in a pig farm. However, not all the farms will get the same growth from the same 

diet. Each farm has its own particularities that make pigs grow at different rates. Some 

important factors affecting growth are gender, genetics, density and pathology. For 

example, in a recent study carried out in Teagasc, we described that those farms 

suffering PRRS and vaccinating have 79g lower growth rate than those farms free of 

PRRS. This difference is important enough to induce changes in the nutritional needs of 

the pigs. Unfortunately, nutrition science has failed so far to quantify the effects of 

pathology on the nutrient requirements of pigs and the adjustment has to be somehow 

empirical. 

 

In a vertical integration, most farms are fed the same diet because the scale of 

production makes it more profitable this way and there is not much room for optimization 

of the diet at individual farm level. However, in the Irish context where many farms have 

tailor made diets or are home milling, farmers should make an extra effort to adjust their 

feeding program to their pigs to maximize the benefit. But how can this be done? 

 

Your own growth curve 

If you want to make your feeding program more efficient, you need to know how your 

pigs grow. Every single pig has its own growth curve as it is shown in figure 1. 

Unfortunately, it is not viable in the current commercial pig farms to feed each pig its 

ideal diet. However, it is possible to do certain adjustments to the average growth curve. 

This average growth curve can be estimated by using the initial and final body weight of 

the pigs and the length of the finishing period. However, as it is shown in figure 2, the 

same initial and final weight can actually result in very different growth curves.  
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Figure 1. Growth curve of 16 individual pigs (different colors) and the average growth 

curve for those pigs (black line). 

 

 

Figure 2. Different growth curves with the same initial and final body weight. 

 

 

Thus, ideally each farmer should know the growth curve of their pigs to be able to adjust 

the diet to their pigs. 
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What drives growth? 

The growth of pigs is basically driven by the deposition of protein in muscle. Protein is 

composed of amino acids, and the main amino acid in muscle is lysine. Thus, ultimately 

the amount of lysine provided to a pig will determine its growth. The requirements of 

lysine of a pig are quite well known and the best way to measure those requirements is 

as SID lysine. The lysine requirements of pigs can be estimated from the body weight at 

a particular time as shown in figure 3. Thus, for example a pig that is 35kg would need 

around 1% of lysine in the diet and a pig that is 100kg would need around 0.7% of SID 

lysine in the diet. This difference in lysine can easily result in a price difference of 10 to 

15 euros per ton. 

 

 
Figure 3. SID lysine requirements of pigs from 20 to 130 kg of body weight. 

 

However, this graph is not always true. The pig needs a total amount of lysine a day 

which is: % SID lysine in the diet x daily feed intake. Thus, if feed intake changes SID 

lysine in the diet should change too. 
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What drives feed intake? 

Feed intake is affected by different factors like gender, temperature or space allowance. 

However, for pigs in a particular situation the main driver of feed intake that we can 

control is the energy in the diet. It is actually difficult to predict the total intake of an 

animal and it is predicted by predicting the energy intake as shown in figure 4.  

 

 

Figure 4. Energy intake of pigs depending on their bodyweight. 

 

Using energy and lysine to optimize your feeding program 

Thus, if we want the pig to eat a certain amount of SID lysine in the diet we will have to 

take into account the relationship between lysine and energy (net energy in our case) in 

the diet. Table 1 shows the SID lysine requirements of pigs depending on the energy on 

the diet. However, we can rarely be that precise on the formulation of commercial diets 

and the SID requirements are calculated for a wider range of weights as shown in table 

2. The wider the weight interval that we will feed a particular diet, the higher will be the 

waste of lysine and other amino acids. 
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Table 1. SID Lysine requirements in the diet for different growth phases of pigs and 

diets with different energy levels.  

Initial weight Final weight 

Net Energy level in the diet 

9.6 MJ/kg 9.8 MJ/kg 10 MJ/kg 10.2 MJ/kg 

30kg 40kg 1.07 1.10 1.12 1.14 

40kg 60kg 0.94 0.96 0.98 1.00 

60kg 90kg 0.79 0.80 0.82 0.83 

90kg 105kg 0.70 0.71 0.73 0.74 

105kg 125kg 0.67 0.69 0.70 0.71 

 

 

Table 2. SID Lysine requirements in diets with 9.8 MJ/kg NE for different weight 

intervals. 

Initial weight Final weight Lysine requirement, % 

30kg 40kg 1.10 

30kg 60kg 1.00 

30kg 90kg 0.89 

30kg 105kg 0.84 
 

You may want to take the composition of your diet and compare it with the values in the 

table and see how far you are from the needs of your pigs. In other words, how much 

money you are wasting. 

 

To show how we can use this information to reduce costs in our farm table 3 shows the 

requirements used in the previous paper to formulate all the diets and a proposed 

reduction in SID lysine requirements for 3 ranges of weights; 30 to 60kg, 60 to 90kg and 

90 to 120kg. The progressive reduction in SID lysine results in a reduction of around 3 

euros per ton in the price of the diet. This calculation was done using the same price of 

the ingredients and is probably a conservative calculation. The actual savings may be 

higher.   
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Table 3. Specification used for formulation of finisher diets, price and range of weights. 

Item Constraints 

Crude protein ≤ 16%   

Net Energy 9.8 MJ/Kg   

SID lysine 0.96 %* 0.86 % 0.76 % 

Digestible P ≥ 2.4g/kg   

Crude Fibre 2.5 - 5.0 %   

Euros per tone 232 229 226 

Weight range 30 to 60kg 60 to 90kg 90 to 120kg 

* Ideal Protein: Thr, 65%; Met, 30%, Met + Cys, 60%; Trp, 19%; Val, 65%; Ile, 53%; Leu, 100% 

 

If we use the diets in table 3 to create the 3 feeding programs described in table 4, the 

average cost of the diet for the whole finishing period in program 1 is 232 euros per 

tonne, and it is reduced to 229.1 and 230.4 euros per tonne for programmes 3 and 2 

respectively. Thus, even the introduction of a different diet for the last 2 weeks has clear 

benefits because the amount pigs will eat at the end of the finishing period is much 

higher than during weaning.  

 

Table 4. Three different feeding programes using the diets described in table 3 

Week 0 1 2 3 4 5 6 7 8 9 10 

Weight, kg 30  43  57  79  89  105 

PRG 1            

PRG 2            

PRG 3            

 

Can energy be reduced? 

So far we have proposed a reduction in lysine with no changes in the energy of the diet. 

What would be the consequences of reducing also energy? This change is in general not 

popular in Ireland although it is a common strategy in other countries to optimize 

benefits. Table 5 presents the results of a trial carried out in Teagasc reducing energy 
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and protein in the diet. The reduction in energy results in an immediate reaction by the 

pig increasing intake to maintain its total energy intake. This change results in an 

increase in FCR and would not be something we would want. However, there is also a 

reduction in the price of the diet. Thus if we look at the cost per kg of carcass weight the 

diet with low protein and the reduction in energy is actually the most economically 

efficient one despite the drastic increase in FCR.  

 

Table 5. Cost benefit analysis of diets differing in protein and energy. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a ADFI g/d = Average daily feed intake; b ADFI * price per tonne of feed * experimental period; c price per pig 
in finishing period ÷ experimental period; d price per pig in finishing period ÷ carcass weight, kg;  
e ADG g/d =Average daily gain; f FCR = Feed conversion ratio 

 

Conclusion 

In summary, the adjustment of the SID lysine/energy provided to the pigs as they grow 

will result in significant reductions in cost. This strategy can be applied irrespective of the 

diet used and will add to the benefits obtained with the changes in formulation. 

 

 

 

 

Net Energy, MJ/kg 10 9.1 

Crude Protein, % 19 15 19 15 

Total cost € / tonne of feed 256 242 231 217 

ADFI g/da 2088 2119 2219 2249 

ADG g/de 985 1004 979 978 

FCRf 2.16 2.16 2.32 2.35 

Total cost € / pig in finishing periodb 41.2 39.5 39.5 37.6 

Total cost € / pig / dayc 0.53 0.51 0.51 0.49 

Carcass weight, kg 78.6 79.2 78.6 77.8 

Total cost € / kg carcass weightd 0.52 0.49 0.50 0.48 
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A new DAFM approach to animal health and welfare 

Department of Agriculture, Food and the Marine 

 

Section 1. A new DAFM approach to animal health and welfare issues in the 

Irish commercial pig sector 

The Department of Agriculture, Food and the Marine (DAFM), is developing a new 

approach to its interaction with commercial pig farmers. At its heart, this is based on a 

recognition that many of the complex issues we and other organisations are seeking to 

address in the pig sector are multi-factorial in origin and that their resolution requires a 

coherent, multi-disciplinary approach from DAFM and all stakeholders. In order to 

position itself to play its part, DAFM is: A) developing new infrastructure; B) adapting 

existing risk-assessment tools that have been established and proven in other sectors, 

and C) reconfiguring responsibilities within the Department.  

 

The new approach is based on significant research, which points to the linkages between 

many of the issues stakeholders are seeking to address, such as pig welfare, pig health 

and the rate of usage of antimicrobial agents in the sector. For example, a paper 

published in February this year establishes a correlation between the seroprevalence of 

salmonella in Irish pig herds and various measures of biosecurity; in addition, the study 

found that salmonella seroprevalence was correlated with the presence on the farms of 

intestinal disease, such as swine dysentery and E coli diarrhoea. The researchers 

conclude that the results show the usefulness of surveillance data (on biosecurity and 

other measures of health) to improve on-farm control of Salmonella in pigs.  

 

A. New infrastructure – the Pig AMPM system 

DAFM’s Veterinary Public Health Inspection Service (VPHIS) carries out ante-mortem 

(AM) and post-mortem (PM) checks on pigs slaughtered in 6 plants in Ireland. The 

outcomes of these checks are currently recorded manually on paper forms. The proposed 
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development of the electronic Pig AMPM system is expected to streamline the current 

meat inspection process by:  

- Enabling AM and PM inspection findings to be recorded digitally, thereby 

facilitating the standardised capture of information, and its transmission to DAFM 

and other stakeholders 

- Enhancing central data evaluation and analysis, and the quality of research 

- Facilitating compliance by DAFM with relevant EU Regulations 

- Enabling ‘real-time’ reporting of relevant ante-and post-mortem findings, via an 

intuitive dashboard, to pig farmers and their veterinary and other advisers. 

- Facilitating collaboration with Teagasc and other researchers. 

 

Overall, the new system, once fully operational, is expected to play an important part in 

delivering improved animal health, animal welfare and public health outcomes.  

 

B. New risk assessment tools for the pig sector 

In collaboration with Animal Health Ireland (AHI), DAFM is examining how risk 

assessment tools that have already been developed and proven in the cattle sector can 

be adapted and applied effectively in the pig sector. The mechanism that is being 

examined is the so-called Targeted Advisory Service on Animal Health (TASAH), a 

measure within the current Rural Development Programme that is co-funded by the 

Department and the EU. The TASAH mechanism has been used to good effect already in 

the control of diseases of cattle, such as Bovine Viral Diarrhoea (BVD) and Johne’s 

Disease, where it has provided standardised measures of risk that are used by farmers 

and their veterinary advisers to address disease risks to their herds. In the case of the 

pig sector, it is proposed to use successive iterations of the TASAH mechanism to provide 

participating farmers with tailored, farm-specific recommendations on how to control 

risks associated with: farm biosecurity; animal welfare; antimicrobial usage and 

resistance; and pig disease, particularly salmonella. The first round of these risk 

assessments, focussing on farm biosecurity, is currently being delivered by AHI. 
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C. Reconfiguration of responsibilities within DAFM 

In recognition of the linkages between the various issues described above, DAFM has 

reconfigured responsibilities within the relevant Divisions. The Division responsible for 

veterinary public health has had its remit expanded to include responsibility for all policy 

relating to pig health. This gives recognition to the fact that diseases such as 

salmonellosis, which have an important public health impact, cannot be tackled 

effectively through interventions at processing level alone, but rather that a joined-up 

approach that seeks to intervene at all levels of the food chain, including the farm, is 

much more likely to be effective. Similarly, the Division that holds responsibility for 

addressing animal welfare in pig herds also has responsibility for policy relating to 

antimicrobial usage and resistance. Close cooperation exists between these two 

Divisions, placing DAFM is a good position to assist stakeholders in the pig sector develop 

coherent and effective responses to some of the complex problems it currently faces in 

the areas of animal and public health and animal welfare. 

 

Section 2. 

Reducing the need for tail docking, with a goal of rearing pigs with intact tails 

 

A. COUNCIL DIRECTIVE 2008/120/EC 

This Directive, laying down minimum standards for the protection of pigs, states as 

follows: 

 

- Pigs should benefit from an environment corresponding to their needs for exercise 

and investigatory behaviour.  

- Pigs must have permanent access to a sufficient quantity of material to enable 

proper investigation and manipulation activities, such as straw, hay, wood, 

sawdust, mushroom compost, peat or a mixture of such, which does not 

compromise the health of the animals. 
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- Tail-docking, tooth-clipping and tooth-grinding are likely to cause immediate pain 

and some prolonged pain to pigs; those practices are therefore detrimental to the 

welfare of pigs.  

- Neither tail-docking nor reduction of corner teeth must be carried out routinely 

but only where there is evidence that injuries to sows’ teats or to other pigs’ ears 

or tails have occurred. Before carrying out these procedures, other measures shall 

be taken to prevent tail-biting and other vices, taking into account environment 

and stocking densities. For this reason inadequate environmental conditions or 

management systems must be changed. 

- When signs of severe fighting appear the causes shall be immediately investigated 

and appropriate measures taken, such as providing plentiful straw to the animals, 

if possible, or other materials for investigation. Animals at risk or particularly 

aggressive animals shall be kept separate from the group. 

 

This European Directive is transposed into Irish law by S.I. 311 of 2010- EUROPEAN 

COMMUNITIES (WELFARE OF FARMED ANIMALS) REGULATIONS 2010. 

 

B. COMMISSION RECOMMENDATION (EU) 2016/336 

This recommendation, on the application of Council Directive 2008/120/EC, recognises 

that the practice of tail-docking of pigs is carried out to prevent tail-biting, an aberrant 

behaviour which has a multi- factorial origin. However, it goes on to state as follows: 

- Before carrying out tail-docking, other measures are to be taken to prevent tail-

biting and other vices, taking into account environment and stocking densities. 

For that reason, inadequate environmental conditions or management systems 

are to be changed. 

- The European Food Safety Authority has provided scientific opinions on the risks 

associated with tail-biting in pigs and possible means to reduce the need for tail-

docking and also a scientific opinion concerning a multifactorial approach on the 
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use of animal and non-animal based measures to assess the welfare of pigs. The 

findings of those scientific opinions should be taken into account in best practice. 

- Member States should ensure that farmers carry out a risk assessment of the 

incidence of tail-biting based on animal and non-animal based indicators. 

- The following parameters should be checked when carrying out the risk 

assessment: (a) the enrichment materials provided; (b) cleanliness; (c) thermal 

comfort and air quality; (d) health status; (e) competition for food and space; (f) 

diet. Based on the results of the risk assessment, appropriate management 

changes in farms should be considered, such as supplying appropriate enrichment 

materials, comfortable environmental conditions, assuring a good health status 

and/or providing a balanced diet for pigs.  

- Enrichment materials should enable pigs to fulfil their essential needs without 

compromising their health. For that purpose, enrichment materials should be safe 

and have the following characteristics: (a) Edible—so that pigs can eat or smell 

them, preferably with some nutritional benefits; (b) Chewable—so that pigs can 

bite them; (c) Investigable—so that pigs can investigate them; (d) Manipulable—

so that pigs can change their location, appearance or structure. In addition to the 

characteristics listed above, enrichment materials should be provided in such a 

way that they are: (a) of sustainable interest, that is to say, they should 

encourage the exploratory behaviour of pigs and be regularly replaced and 

replenished; (b) accessible for oral manipulation; (c) given in sufficient quantity; 

(d) clean and hygienic. In order to fulfil pigs' essential needs enrichments 

material should meet all of the above characteristics. 

- To that end, enrichments materials should be categorised as: (a) optimal 

materials—materials possessing all the characteristics listed above, and therefore 

such materials can be used alone; (b) suboptimal materials—materials possessing 

most of the characteristics listed above, and therefore such materials should be 

used in combination with other materials; (c) materials of marginal interest—

materials providing distraction for pigs which should not be considered as fulfilling 
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their essential needs and therefore optimal or suboptimal materials should also be 

provided.  

- In order to check that pigs have access to sufficient and proper enrichment 

materials, Member States should ensure that farmers follow best practices 

regarding appropriate indicators to monitor the welfare of the pigs kept under 

their care. That assessment method for checking access to enrichment materials 

should include checks based on: (a) animal indicators, such as the presence of 

bitten tails, skin lesions and/or abnormal behaviour by pigs (such as a low level of 

interest in the enrichment materials provided, fights to use enrichment materials, 

biting elements other than the enrichment materials provided, rooting their 

faeces; and (b) non-animal indicators, such as the frequency of renewal, 

accessibility, quantity and cleanliness of the enrichment materials provided.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



53 
 

Teagasc Pig Development Department Staff 

 

Ciaran Carroll,  

Teagasc, Moorepark, Fermoy, Co. Cork 

Tel: 025-42388 | Mob: 087-2462925 

Email: ciaran.carroll@teagasc.ie 

 

Gerard McCutcheon,  

Teagasc, Oak Park, Carlow 

Tel: 076-1111305| Mob: 087-8303969 

Email: gerard.mccutcheon@teagasc.ie 

 

Michael McKeon, 

Teagasc, Moorepark, Fermoy, Co. Cork 

Tel: 076-1112259 | Mob: 087-6739178 

Email: michael.mckeon@teagasc.ie 

 

Dr. Amy Quinn, 

Teagasc, Moorepark, Fermoy, Co. Cork 

Tel: 076-1112723| Mob: 087-3779015 

Email: amy.quinn@teagasc.ie 

 

Emer McCrum, 

Teagasc, Ballyhaise, Co. Cavan 

Tel: 049-4338640| Mob: 087-7940974 

Email: emer.mccrum@teagasc.ie 

 

Dr. Louise Clarke 

Teagasc, Ballyhaise, Co. Cavan 

Tel: 049-4338634| Mob: 087-6177268 

Email: louise.clarke@teagasc.ie 

 

Dr. Peadar Lawlor, 

Teagasc, Moorepark, Fermoy, Co. Cork 

Tel: 076-1112217 | 086-8214671 

Email: peadar.lawlor@teagasc.ie 

 

Dr. Laura Boyle,  

Teagasc, Moorepark, Fermoy, Co. Cork 

Tel: 076-1112389| Mob: 087-9295364 

Email: laura.boyle@teagasc.ie 

 

Dr. Keelin O’Driscoll,  

Teagasc, Moorepark, Fermoy, Co. Cork 

Tel: 076-1112289 

Email: keelin.odriscoll@teagasc.ie 

 

Dr. Edgar Garcia Manzanilla, 

Teagasc, Fermoy, Co. Cork 

Tel: 076-1112299 | Mob: 087-9614454 

Email: edgar.garciamanzanilla@teagasc.ie 

 

mailto:ciaran.carroll@teagasc.ie
mailto:gerard.mccutcheon@teagasc.ie
mailto:michael.mckeon@teagasc.ie
mailto:amy.quinn@teagasc.ie
mailto:emer.mccrum@teagasc.ie
mailto:louise.clarke@teagasc.ie
mailto:peadar.lawlor@teagasc.ie
mailto:laura.boyle@teagasc.ie
mailto:keelin.odriscoll@teagasc.ie


54 
 

Notes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 


