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The Two Tonne Sow !!

Seamas Clarke, Ballyhaise

The heaviest recorded adult pig weighed 1,157 kilos and was owned by Mr. Burford Butler in
Jackson, Tennessee, USA back in 1933. It was a black and white Poland China bred boar. As
amaodern day pig producer your target isto efficiently produce the greatest amount of pig
carcass per sow annually on your farm, not the heaviest single pig. But, we may have

something to learn from Mr. Burford.

Sow feeding and meat output

Annual carcass output per sow varies greatly between herds and within herds. The national
average carcass production per sow for the year 2007 was 1,677kg (Teagasc Pigsys). The top
25% of producers nationally produced 1,820kg carcass per sow. What's more, they did it by
feeding only an extra 60 kg of sow feed per sow. What are these producers doing that you are

missing out on?
One hundred andforty three kilos of carcassfor 60 kg of sow feed!

Key factorsinvolved in carcass output

Litters per sow per year
Born alive per litter
Birth weight of litter
Litter variation
Mortalities

Growth rates

Slaughter weight

If you are producing less than 1,820 kg per sow per annum, it istimeyou investigated your
areas of failure and righted them before the next * pig crisis’. Remember that those producing
1,820kg today are targeting 2,000+ kg per sow per annum for next year. To reach the 2,000kg
target you need to sell 25 pigs at 80kg but only 23.5 pigs at 85kg (Table 1).
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Table 1. Sow output needed for 2,000kg sold per sow

Sdeweightkgdead |80 |85 |80 |85 |80 85 |80 |85

Numbers sol d/sow/yr 25 235 |25 235 |25 235 |25 235

Litters per sow per 24 2.35 2.3 2.25
annum
No. Sold per litter 104 | 9.8 106 | 10.0 | 10.9 102 | 111 | 104

Three questions for you to consider

1. Whereisyour herd in terms of the 2,000 kg annual output per sow target?
2. Which pathway should you chose to improve your situation regarding carcass output?
3. What are the obstaclesin your way to success?

At the 2006 Conference Dr. Peadar Lawlor, Teagasc, Moorepark discussed the factors
limiting litter size. Sow feeding in lactation is critical to high output. Numbers of pigs born
alive, farrowing rate and litters per sow per year can al be increased by increasing the intake

of the sow during lactation.
Thenational sow feed usage figures show a difference of 60 kg /sow/annum between the

average and the top 25% of producers (Table 2). The average usage of the top 25% selected
on sow output is 80 kg per sow per year higher than the rest of the herds

Table 2. Annual sow feed level vs output

National Average Top 25% Lowest 75%
Sow feed kg per sow 1220 1280 1200
per annum
Adjusted for gilt 1080 1140 1060
feeding
Born dive 11.53 12 11.32
Produced per year 225 24.3 21.6

Sow feed pathways

We are dealing with minute quantities of feed between the average and the top producers -
slightly greater than 1 kg/sow/week; let uslook at the annual breakdown between the two
feeding regimes (Table 3).
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Table 3. Sow feed usage difference

High level Medium level

Litters per sow per year 24 2.25
Suckling days (28 day weaning) 67 63
Lactating feed level kg/d [Avg] 6.8 6.3
Lactation diet fed per annum kg 456 (40%) 397 (37%)
Pregnancy days (115) 276 259
Empty (non-productive) days 22 43
Pregnancy diet, per annum @2.25 kg/d 671 (60%) 680 (63%)
Tota sow diet feed per annum kg 1,127 1,077

The extra 59 kg lactating diet @ €280 per tonne increases sow feed cost by €16.50/year. The
reduction in breeding feed usage of 9kg @ €265 per tonne is worth €2.39 giving an overall

feed cost increase of €14.11 per sow per year (less than 1c/kg carcass produced).

The positives associated with high feed intake in lactation are

Increased milk production / weaner quality

Speedy returns to heat post weaning

Good body condition at weaning, reducing the need to fatten pregnant females
Welfare issues reduced e.g. shoulder sores / culled sows

Increased pigs born alive in subsequent litters

Breeding programme

In order to maintain a stable herd most Irish pig producers operate a replacement rate of 50%
approx/year. For those rearing their own replacements, this means a cohort of 12% of their
commercia herd kept as breeding sows. These are the animals that influence the growth rate
and future carcass quality of the pig farm. Greater attention to the past records of these
animalsis urgently required if we are to compete with other EU partners. Tables4, 5 and 6
show where we need to position our breeding stock.

The genetic affect of the dam line herd influences daysto daughter, feed efficiency and
carcass quality just aswell as the boar used. Keep thisin mind as you select your replacement
giltsand your weekly sows for ‘dam line Al’. Poorly shaped, thin or locomotivly
disadvantaged sows should not be bred.

Poor eaters will be poor breeders and will produce similar progeny!
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Table 4. Danish Boar performance [Bogildgard Test centre 2006]

Breed Number ADG 30-100kg FCE Lean meat %
g/day
Duroc 1,568 1,006 2.30 59.9
Hampshire 1,018 885 241 62.0
Landrace 1,292 920 2.40 61.2
Y orkshire 1,289 928 2.34 61.2
Tota 5,167
Table 5. Danish Nucleus herds Results for boars 2006
Breed Number ADGO0-30kg | ADG30-100 | Ageat Lean meat %
kg slaughter
Duroc 8,080 384 1,039 145 60.4
Hampshire 2,251 363 876 163 62.3
Landrace 18,713 382 978 151 62.2
Y orkshire 15,460 359 920 160 61.6
Tota 44,504
Table 6 Danish Nucleus herds Results for young sows 2006
Breed Number ADG0-30kg | ADG 30— DaysBirth/ | Lean meat %
100 kg Slaughter
Duroc 9,743 385 990 149 60.5
Hampshire 3,280 368 845 164.5 62.1
Landrace 23,144 384 935 153 62.1
Y orkshire 17,419 362 887 162 61.5
Tota 53,586

M anagement of weaned sow

An average weaning to first service interval target of 6 days or lessis practical and

achievable. Research shows a decrease of one pig when the weaning to serviceinterval is

extended from 4 to 10 days. Teagasc research at Moorepark shows an increase of 1.4 pigs per

litter associated with reducing the weaning to service period by 5 days.

Late insemination has a negative effect on pregnancy. The natural uterine response after

serviceisto remove non fertilizing sperm and bacteria introduced during service. The uterine
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contractions remove these unwanted products. Late insemination will interfere with this

process.

Thirty percent of litter potential sizeislost in the first 30 days post service. Stressis afactor
in these losses. The days around fertilization, uterine entry, embryo spacing,

maternal recognition of pregnancy and placental attachment of the embryos are crucial. Stress
over this period from 2 / 3 day post service to day 20 post service will have a negative effect
on the pregnancy. Mixing and moving are best avoided at thistime.

Feeding levels during pregnancy

Gilts, post service, need specia attention. Medium to high feed levels (over 30MJ DE / day)
in the first 3 days post service may reduce litter size (Kongsted, 2005) by increasing
embryonic mortality. Served gilts need to be penned and fed separately from unserved.

Feeding 28 MJ DE/day to al femalesfor the first 12 days post service was recommended by
Tokach et al. (1999). Thin sows at this stage are often the result of poor farrowing house
management. Their condition can be improved by increased feeding levels post-mating but it
is not advisable to exceed 3kg (40MJ DE)/day.

Birth weight : Slaughter weight relationship

Genetic selection for larger litters over the past decades has increased within-litter variation in
piglet birth weight. There are strong indications that lower birth weights and lower carcass
weights are linked. Low birth weight is correlated with increased mortality and lower growth
rates. Dwyer et al. (1994) found that lighter pigs at birth have alower number of muscle
fibres which result in lower |ean gain deposition rates and poorer FCE.

The breeding programme on many Irish pig farms does not take litter quality at birth into
consideration when selecting replacements. The sirelineis given the task of providing the
carcasstraits alone. Lower birth weight pigs have lower numbers of muscle fibres at birth, a
lesswell developed skeletal system and grow slower, have lower lean meat and fatter
carcasses than medium or high birth weight pig. A compensatory growth strategy does not
overcome the negative impact of low birth weight on growth and carcass characteristics
(Gondret et a., 2006). The differencesin muscle fibre numbers and birth weight are believed
to be due to malnutrition of the smaller littermates during foetal development. Unfortunately,
afeed allowance above standard requirements in sows appears not to be very effectivein
stimulating muscle development and increasing birth weight. Placental development is aso

linked with litter development and birth weight.
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Can we feed our sow to increase placenta size? Can we select sows with better placental

devel opment potential ? Today’ s commercial pig farmer has avast pool of breeding animals to
select from. Use it effectively!

The growing pig

The suckling period

Having maximized birth weight and litter size you must focus on the growth potential of the
pig and factors that enhance it. Creep feeding seems to have little effect on weaning weight
(Kavanagh & al., 2002). Look at pre-weaning creep feeding as a process to stimulate the pig's
digestive system to utilize dry food by modifying its digestive capacity and microbial flora.
Recent Moorepark research found that pre-weaning nutrition was effective in increasing

weaning weight, but the advantage gained was lost over the next 14 days post weaning.

The weaned pig
Whittemore et a. (1981) reported the consequence of low food intake in the first few days

after weaning was the catabolism of fat reserves as the pig strives to balance its energy

requirement for maintenance.

Low post weaning intakes are responsible for the reduction in the gut villous height which
affects nutrient absorption. The resultant growth lag has serious consequences for pig
performance over the growth period from weaning to slaughter. Tokach et al. (1992) found

that daily gain in the first week post weaning was positively related to daughter weight.

Thefirst weeksfeeding intake dictates the date of slaughter!

Provide the weaned pig with every opportunity to eat and drink. Inadequate feeder space,
drinkers at incorrect heights, poor water flow al lead to low or nointakesin thefirst 24 hrs.

The benefits of heavy birth weights will be sacrificed unless adiet of high nutrient density is
offered post weaning. Moorepark research demonstrates that the quantity of the high density
diet given can be reduced, at least after day 10 post weaning, without adversely affecting
lifetime performance. Edwards and Rooke (1999) reported that the litter of origin accounts for

more than half of the variation in post weaning performance.

Remember the old adage, ‘good breeding is half the feeding'!
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Slaughter weight

Slaughter weight isthe final piece of the jigsaw we must examine when setting targets for
carcass yield per sow. Growth rate, adequacy of space, diet quality, herd hedth are the
fundamentals for successful pig finishing. Irish slaughter weights are lower than our EU
partners/competitors. Over the past twenty years we have increased from 65 kg carcass
weight to 75 kg. The Danes were at thisweight 10 years ago. They are presently at 82 kg.
Thereisroom to catch up! Isthere the time or the will?

But, we must not ignore the fact that we use entire males and boar taint increases with carcass

weight.

In Summary
Our national sow herd has reduced to 145,000 sows in June 2008. We can make this dimmer
herd produce a similar amount of meat as the 155,000 sow herd of 2005 by:

Improving your gilt breeding / selection / culling

Paying greater attention to farrowing house feeding levels

Culling sows for poor production, poor litter quality at birth

Paying greater attention to weaned pigs over the first 24 hours

Reviewing your slaughter weight policy, especially if the breeding side of your
bus ness lets you down periodically

Keep in mind that your herd has many 2,000 kg carcass producing sows aready. Why carry
laggards? They all count when Sl 378 [ The Nitrates Regulationg] rules are applied!

Back to Mr. Butler and his prize winning boar of 1,157 kg.

Weight rules, OK!
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GM Feed Ingredients

Peadar Lawlor, Moorepark

What isa GMO?

Food and feed are generally derived from plants and animals which have been grown and
bred by humans for millennia. Over time, these plants and animals have undergone substantia
genetic changes as those individua s with the most desirable characteristics for food and feed
were selected for breeding the next generation. The desirable characteristics were caused by
naturally occurring variations in the genetic make-up of those individuals. In recent times, it
has become possible to modify the genetic material of living cells and organisms using
techniques of modern gene technology. Organisms, such as plants and animals, whose genetic
material (DNA) has been altered in such way are called genetically modified organisms
(GMOs) (Europa, 2008). The World Health Organisation (WHO) defines GMOs as those
organisms in which the genetic material (DNA) has been atered in away that does not occur
naturally (WHO, 2002). The technology is often called “modern biotechnology” or “gene
technology”, sometimes also “recombinant DNA technology” or “genetic engineering”. It
allows selected individual genes to be transferred from one organism into another and also

between non-related species.

What isa GM food or feed?

The food and feed which contain or consist of such GMOs, or are produced from GMOs, are
called geneticaly modified (GM) food or feed (Europa, 2008). Regulation (EC) 1829/2003
established 0.9% as base level for ‘presence of GMO’. Therefore, in the EU, any food or feed
containing more than 0.9% GMO islegally considered a GM food or Feed.

Global Picture
Animal feed accounts for a huge proportion of the world’s harvest — estimates range from one

third to nearly half of individual grains.

This year (2008) is the 13" year in which GM crops were grown commercialy in the world.
Each year since 1996 farmers have planted more GM crops than in the previous year and in
2007, the land area planted to GM crops grew by 12%, or 12.3 million hectares. Worldwide,
114.3 million hectares were planted to GM crops in 2007 (Figure 1). Figure 2 shows how the
global area planted to the most important GM crops has changed since 1996.

10
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Figure 1. Global Area of Biotech Crops, 1996 to 2007: Industrial and Developing
Countries (Million Hectares) (Source: James, 2008)
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Figure 2. Global Area of Biotech Crops, 1996 to 2007: By Crop (Million Hectares)
(Sour ce: James, 2008)

If more than one gene from another organism has been transferred to a particular crop, the
created GMO has stacked genes (or stacked traits), and is called a gene stacked event. Some
new GM varieties contain two or three “stacked traits’, which confer multiple benefits
(Figure 3). For this reason, adoption growth is more precisely measured when expressed as
“trait hectares’, rather than hectares. Growth measured in “trait hectares’ between 2006
(117.7 million) and 2007 (143.7 million) was 22%, or 26 million hectares. The
unprecedented uptake of thistechnology is due to the substantial economic benefitsto farmers
worldwide (James 2008).

11
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Figure 3. Global Area of Biotech Crops, 1996 to 2007: By trait (Million Hectares)
(Source: James, 2008)

Twenty three countries grew GM crops (12 developing countries and 11 industrial countries)
in 2007. In order of area grown they were, USA, Argentina, Brazil, Canada, India, China,
Paraguay, South Africa, Uruguay, Philippines, Australia, Spain, Mexico, Colombia, Chile,
France, Honduras, Czech Republic, Portugal, Germany, Slovakia, Romania and Poland. The
first eight of these countries grew more than 1 million hectares each. The USA grew 57.7
million hectares (50% of global biotech area) spurred by a growing market for ethanol with
the biotech maize area increasing by a substantial 40%. The accumulated area of GM crops
grown worldwide between 1996 and 2007 was 690 million hectares (1.7 billion acres), with a
67-fold increase during this period, making it the fastest adopted crop technology in recent
history (Figure 4; James 2008).

Notably, 63% of biotech maize, 78% of biotech cotton, and 37% of al biotech crops in the
USA in 2007 were stacked products containing two or three traits that delivered multiple
benefits. Stacked products are now used in USA, Canada, the Philippines, Australia, Mexico,
South Africa, Honduras, Chile, Colombia, and Argentina, with more countries expected to
adopt stacked traits in the future (James 2008).

12
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Figure 4. Global Adoption Rates (%) for Principal Biotech Crops (Million Hectar es)
2007

Ireland and GM crops

Currently no genetically modified (GM) crops are cultivated in Ireland. However, it is
probable that in the near future, Irish farmers will be afforded the choice of whether or not
they wish to grow specific GM crops (Teagasc, 2008)

Sourcing our imports of feed ingredients is becoming more difficult and expensive due to
factors such as weather, freight, currency, energy debate, GM influence, funds activity and a
global tightening of wheat stocks. Ireland relies more on imports of animal feed ingredients
than any other country in the European Union. We are 52% reliant on imports while the UK
are only 36% dependent, France 19% dependent, and Germany 26% dependent (Hughes,
2008). In particular we do not have enough land to be self-sufficient in the protein
supplements required for animal feeds. The high protein content in pig diets is achieved by
using imported GM soybean and GM maize products (corn gluten feed, distillers dried grain),
which are primarily sourced from the US, Brazil and Argentina. All GM feed distributed in
Ireland has been authorised by the European Commission as safe for consumption. Since
2005, over 3.4 million tonnes of GM feed ingredients (Table 1) has been imported to offset
the deficit in domestic feed supplies.

The decrease in maize imports in 2007 (Table 1) arose because of the difficulty in sourcing

GM mai ze authorised by the European Commission on the global markets. To compensate for

13
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the shortage of GM maize feed, an increased tonnage of authorized GM soyawas imported in
the same period (Hughes, 2008).

Table 1. Importsof GM ingredientsinto Ireland between ‘05 and ‘07 (Hughes, 2008).

Y ear Maize (t) Soya (t)
2005 640,135 549,293
2006 781,823 454,828
2007 395,525 607,367

Cost of substituting imported GM feed with a non-GM equivalent?

Declaring Ireland a GM-free country has been raised by some as a mechanism to enhance the
export potential of the Irish food industry. It is important to note that EU law prohibits the
imposition of a national ban on GM crops/feed unless scientific research can support a ban
based on health/environmental fears (Teagasc, 2008).

The only way that Ireland could adopt a GM-free position would be to do so based on a
voluntary decision by the agricultural sector. Thorne et al. (2005) investigated the financial
impact of such a 'voluntary ban' on the Irish dairy and beef sectors. Their study concluded
that a decision not to use GM animal feed would cost the dairy sector an additional €17.7

million pa. while the beef sector would face an additional cost of up to €18.6 million pa.

This Teagasc research concurs with conclusons from a report by the European
Commisssion's Directorate General of the Agriculture and Rural Development which states
that countries such as Ireland in particular would experience significant economic
consequences in trying to replace current GM maize products with non-GM materia
(European commission, Directorate-general for agriculture and rural development, 2007).
This report stated that corn gluten feed is particularly imported by some Member States with
direct sea access (Spain, UK, Portugal, Netherlands and Ireland) and to replace this product
with other non-GM sources would be associated with increased transportation costs of up to

€60 per tonne (European Commission 2007).

It is very difficult to accurately predict the financia impact of a GM free Ireland on the Irish
pig industry. Soyabean, maize and rapeseed would be the ingredients of most concern in this
regard. Pig diets are formulated on aleast cost basis and if one ingredient becomes expensive
the formulation is atered to incorporate a cheaper aternative. In addition to the GM
situation, factors such as weather, freight, currency, energy debate, funds activity and a global

14
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tightening of wheat stocks will all impact on ingredient supply and price thus influencing the
ingredient compoasition of pig diets. Today the additional cost of formulating a GM free pig

diet would increase for the following reasons:

Cost of sourcing similar non-GM Ingredients

Cost of substituting GM ingredients with aternative protein and energy products.
While GM maize by-products are not used to a great extent in pig diets, the effect of
using more wheat and barley as substitutes in ruminant diets would make such cereals
scarcer thus increasing their cost of inclusion in GM free pig diets.

wNE

Below is an estimate of the cost of formulating a GM free composite pig feed on 4"
September 2008. At that time GM free soya was available at a premium of €40/tonne. All
the maize being imported at the time was GM free from France with no premium over GM

maize. All the rapeseed being imported was also GM free.

Table 2. Estimated Cost of Substituting Conventional for GM Ingredients on Irish Pig
Industry (September 4" 2008).

Feed intake (inc. sow) per pig (Kg) 278 (PIGSYS 2007)

No of sows in Republic 153070 (Teagasc Pig Herd Survey 2007)

No. pigs produced/sow/year 22.5 (PIGSYS 2007)

Total pig feed required (tonne) 957453

Inclusion of GM ingredients (%) Cost of Non GM (€) Cost /t diet
Soya 20 40 8.00
maize products 8 0 0.00
Rapeseed 3 0 0.00
Soya oll 1 100 1.00
Additional cost / tonne diet (€) 9.00

Additional cost to pig Industry (million €) 8.6

Additional cost per pig (€) 2.50

If we were to feed non-GM pig diets based on prices on ingredient prices on 4™ September
2008 the cost of feeding a pig would increase by €2.50 and the total cost to the pig industry

would amount to in excess of €8.6m/ annum (Table 2).

15
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If, and thisis likely in the future, cheaper GM maize and maize by-products are available on

the world market, the European commission Directorate-general for agriculture and rura
development (2007) predict that the additional cost of non GM maize products could be as
high as €60/tonne. Although, the likelihood in Ireland is that aternative feed ingredients

would be used instead of maize or maize by-products to formulate a GM-free diet, the

likelihood is that these alternatives would similarly incresse in price. Table 3 shows a

scenario where the full €60/t premium for non-GM maize and maize by-products is absorbed.

In this case the cost of feeding a pig would increase by €3.84 and the total cost to the pig

industry would amount to in excess of €13.2m/annum (Table 3).

Table 3. Estimated cost of substituting conventional for GM ingredients on Irish Pig

Industry (September 4™ 2008 — with access to cheaper GM maize products).

Feed intake (inc. sow) per pig (Kg)

No of sows in Republic

No. pigs produced/sow/year
Total pig feed required (tonne)
Inclusion of GM ingredients
Soya

maize products

Rapeseed

Soya oil

Additional cost / tonne diet (€)

Additional cost to pig Industry (million €)

Additional cost per pig (€)

278

153070

22.5

957453

(%)
20

13.80

13.2

3.84

(PIGSYS 2007)

(Teagasc Pig Herd Survey
2007)

(PIGSYS 2007)

Cost /t
Cost of Non GM (€) diet
40 8.00
60 4.80
0 0.00
100 1.00

It is highly unlikely that the Irish pig industry could survive in a GM free Ireland in the

absence of a premium being paid for GM free pig-meat. The history of recovering such

premiums from the market place has not been a positive one.

16
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Safety assessment of GM animal feed

It is important to note that al imported GM animal feed is regulated and verified as safe for
consumption by the European Food Safety Authority (EFSA) prior to itsinclusion in the food
chain. This comprehensive regulatory process takes approximatey 2 years with authorisation

granted only after the completion of afull scientific risk assessment of the GM crop material.

Critical to this process is the input gathered from the relevant food safety agencies of each
member state (e.g. Food Safety Authority of Ireland), as each scientific risk assessment
conducts a comparative anlaysis between the GM feed and an equivalent non-GM feed.

Specifically, this examines the GM feed for:

potential for allergenicity

nutritional composition

potential for toxicity from ingesting

influence of processing on the properties

potential for long-term nutritional impact

possibility for unintended effects due to the genetic modification

oukrwhpE

At the end of this process the EFSA Scientific Committee provides an opinion to the
European Commission as to the safety of the GM animal feed in question. The European
Commission prepares its decision on whether to grant or refuse authorisation. If they propose
to grant authorisation, the officid recommendation of approval is disseminated to
representatives of the Member States for consideration (Teagasc, 2008). See Appendix 1 for

a schematic of how the EU authorisation process for GM crops works.

Delaysin authorisation by EU

Sourcing our imports is becoming more difficult for the reasons already referred to. All of
these factors contributed to increasing the price of animal feeds in 2007/2008. The delay in
the authorisation of GM events by the EU and the EU’s policy of zero tolerance of
unauthorised GM material has further contributed to the massive price inflation in animal

feeds witnessed by the agricultura sector in the past year.

A political decision was taken by the Irish Government in 2007 to abstain in a key vote on
authorising the importation of the GM maize variety 'Herculex'. This was contrary to the
EFSA opinion that 'Herculex' was as safe as non-GM maize. As Herculex failed to secure EU
approval, European feed importers were forced to pay inflated prices for scarce supplies of
non-GM material on the global market. Consequently, feed costs for the farmer also increased
(Teagasc, 2008). Herculex was eventually authorized by the EU Commission in October

2007. The approval process took 33 months. However, other crops have been grown and

17
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harvested which are not yet authorized in the EU. Therefore, the lengthy EU authorization
processis likely to again limit the import of maize and maize products and push up the price
of non-GM and authorized GM maize and maize by-products and substitute alternatives in the

medium term.

In September 2008 authorization for 10 years was given by the EU Commission to market
foods, food ingredients and feed containing, consisting or produced by “A2704-12 soybean".
Soybean is of particular interest to Europe's livestock and feed manufacturing industries since
we depend heavily on imported soy products as a source of protein-rich and high-quality feed.
This approval aso followed on from an inconclusive debate by EU farm ministersin July of

thisyear.

Summary

Genetic engineering is a tool employed by plant breeders which allows for much faster
genetic improvement than achievable with traditional plant breeding technologies. It is
mainly used to confer herbicide resistance or insect resistance or both to a crop. The use of
genetically modified crops is the fastest adopted crop technology in recent history. The Irish
feed industry is highly reliant on imported feed ingredients, particularly soya and maize by
products as a source of protein. Asthe areaof GM crops increases year on year it becomes
increasingly difficult and more expensive to access non GM alternatives. It can take up to 33
months to get a GM crop authorized in the EU which means that these crops are generaly
harvested before EU authorization is received. The delay in the authorization process results
in a premium being paid by the Industry for authorized GM alternatives or non GM
alternatives. If Ireland were to adopt a GM free position it could prove disastrous for the pig-

meat sector.
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Appendix 1. Schematic of EU authorisation Processfor GM crops (Teagasc 2008)

EU Authorisation Process

An Irsh Company (GreenCrop Lid) develops a
GM oilseed rape variety with elevated biodiesel

u

An application to market the crop for cultivation
in Ireland 15 submitted to the EPA, who

immediately forwards the application to EFSA

.

EFSA cames out a full scientific risk assessment
of GrenCrop’s application

. 5

EFSA submits is assessment of the application to
the European Commission, Member States and
publishes it opimion on its website

. B

The Commission prepares its decision as to
whether to grant or refuse authonsation, Ifthey
propose to grant approval, their official
recommendation for approval is submitted to the
Standing Committee on the Food Chain and
Animal Health, which is composed of
representatives of the Member States

= =

The Standing Committee cither accepts or rejects
the recommendation of the Commission but needs
a qualified majority to do so (1.2, two-thirds of

Accepts —
. B

voters aceept or reject)
- Rejects
. B

Recommendation takes effect and GreenCrop
can proceed to put the GM oilseed on the
market for cultivation

The Commission must rework its
recommendation and provide a new proposal
for decision

k.

If the Standing Committee fails to reach a
qualified majority the recommendation is
passed along to the Council of Ministers
(Ministers for Agriculture and Fisheries from
czach Member State)

.

The recommendation is either adoptad or
rejected by a qualified majority by the Council
of Ministers. If the Council of Ministers
cannot agree after 20 davs, the Commission
adopts the decision
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Pig Welfare: Tesco Pork Standards, National
L egidation and meeting requirements for both

Laura Boyle, Teagasc, Moorepark

I ntroduction

The premium offered by Tesco for pigs produced according to their Pork Standards (PS)
(Tesco Pork Standards, Revised - March 2008) is a potentially attractive source of additional
income for producers. However, the animal welfare requirements of the Tesco PS are in
several instances stricter and more comprehensive than current National Legidlation (laid
down in SIl. No. 14 of 2008 European Communities [Welfare of Farmed Animals]
Regulations) with which dl pig producers must comply. This paper has two aims. (1) to
highlight the main differences between the Tesco PS and Irish National Legislation and (2) to
focus on one of the most contentious issues common to both, namely the requirement for

environmenta enrichment in the form of manipulable substrates.

Differ ences between Tesco PS and Irish National Legidation
Note to the reader: Thislist is by no means all-inclusive and anyone who is interested further

should review the af orementioned documents in detail.

Sow housing
The biggest constraint to producers wishing to avail of the Tesco premium is the requirement

that all pigmeat supplied to Tesco stores must come from sows that are stall and tether free,
i.e. loose housed. As housing sows in stalls is still permissible under Irish/EU law until
January 2013 (and beyond that for the first four weeks of pregnancy), athough tethers are
obviously banned since 2006, the majority of Irish sows are still housed individually. Over
the next four years many producers will ssimply convert existing stalls to make them free

access.

The floor area that must be available to sows and gilts when kept in any kind of group
housing is the same for both the Tesco PS and S.I. No. 14. But under the Tesco PS the
internal area of the free-access stall cannot count towards the area of the pen in free-access
stal systems while it can be included under Irish law. This is an important difference as it
effectively increases the amount of space required for each sow in group systems compared to
what is required under Irish National Legislation.
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High-fibre diets

Staying with the pregnant sow, Tesco PS on the feeding of high fibre diets are similar to the
legidation outlined in S.I. No. 14 in that *All dry sows must be given a sufficient quantity of
bulky or high fibre food as well as high energy food to satisfy their hunger and need to chew’.
However the Tesco PS are more comprehensive because they suggest a level of dietary crude
fibre that should be fed in order to comply with this requirement (i.e. 18%). They also give
examples of ways in which thislevel of crude fibre can be achieved in the diet for example by
adding ‘fibre to the normal ration e.g. sugar beet pulp, silage or by supplying ad libitum
access to palatable fibre e.g. daily provision of clean, fresh straw or hay’. For information on
the results of a Teagasc research programme on high fibre feeding for pregnant sows see last

years Pig Conference Proceedings (Boyle, 2007).

Water

Water provision is referred to in two schedules of S.I. No. 14 of 2008. Under Schedule 1
‘Conditions under which an animal should be kept' it states that ‘An anima must have
permanent access to a suitable water supply or be able to satisfy its fluid intake needs by other

means. From the underlined section it could be surmised that ‘a suitable water supply’ is not

required for suckling pigs which can theoretically satisfy their fluid requirements by milk and
wet fed pigs which can theoretically satisfy their fluid requirements from the diet. However,
in Schedule 3 “ Specific provisionsfor various categories of pigs’ it statesthat * All pigs over
2 weeks of age shall have permanent access to a sufficient quantity of fresh water’. Itislikely
that this statement supersedes the previous one but there is undoubtedly some ambiguity.
Notwithstanding this, there are sound physiological reasons as to why all classes of pigs
should indeed have continuous access to fresh water. Indeed there is no ambiguity on the
issue of water provision in the Tesco PSi.e. ‘All animals must have continuous access to a
sufficient quantity of clean drinking water so that they are able to satisfy their fluid intake'.
They go on to specify that ‘In wet feeding systems for weaned pigs there must be a separate
supply of water with at least one additional drinker in each pen...." Specific guidelines
regarding space allowances at troughs used to supply water and the number of nipples/[mini]
bowls to be provided to restricted and ad lib fed pigs are also provided.

Tail dockin h clippin

Similar to S.I. No. 14, the Tesco PS does not advocate routine teeth clipping and tail docking
of piglets. The procedures may only be carried out where there is evidence on the farm that
injuries to pigs have occurred or are likely to occur as a result of not tail docking or teeth
clipping. However, the Tesco PS goes one step further and require that in order for a

producer to conduct tail docking or teeth clipping a veterinary surgeon must confirm in
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writing that the practices are necessary and acceptable. Furthermore, the necessity of these
practices must be regularly reviewed and reported on in the quarterly veterinary site visit
reports. Another important difference is that while tail docking and teeth clipping can be
carried out on piglets up to 7 days of age under Irish legislation, under the Tesco PS,
veterinary ‘approved’ tail docking and teeth clipping can only be carried out on piglets under
72 hours old.

Hospital pens
The topic of hospital pens is important and it has been covered extensively at previous

Teagasc pig conferences (see Carroll, 2007), in the Teagasc Pig Newsletter (Vol. 9, No. 5,
2006) and in Today's Farm (Boyle 2006, Vol. 17, No. 6. pgs. 21-22). Nevertheless there is
only a cursory mention of hospital pensin S.I. No. 14 under Schedule 1 Conditions under
which an animal should be kept and in Schedule 3 Part 1 Conditions for the rearing or
fattening of calves and pigswhereit is stated that ‘Where necessary, asick or injured animal
shall be isolated in suitable accommodation with, where appropriate, dry, comfortable
bedding’. The words ‘where necessary’ and ‘where appropriate’ clearly leave this statement

open to all kinds of interpretations.

The Tesco PS states that hospital pens must meet the following criteria:

1) The area must be dry, draught free and bedded and sheltered from direct sunlight
when in use

2) The area must provide adequate space for veterinary access, carcass removal and
easy cleaning
3) Good artificial lighting must be provided

4) Provision must be made to provide food and water

5) Isolation facilities ,must be available for those animals suspected of having a disease,
which is contagious to other animals or [ hu] man[ g

6) The siting of hospital pens should be such that animals are within sight and sound of
other animals

7) The number of pens provided must be sufficient to cope with the needs of the system.
This must be addressed via the Animal Health and Welfare Plan.

There are also specific guidelines on the treatment of sick or injured pigs, on-farm humane

destruction and casualty slaughter.
Environmental enrichment

Both Irish national legidation and the Tesco PS require that all classes of pigs be provided

with some form of environmental enrichment in the form of manipulable substrates. Both
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documents list material such as ‘straw, hay, wood, sawdust, mushroom compost, peat or a
mixture of such which does not adversely affect the health of the animals. A common
criticism of the list provided in the EU Directive on which S.I. No. 14 is based, is that given
their incompatibility with liquid manure many of the materials cannot be employed in fully
datted systems. Furthermore, the list leaves too much room for interpretation meaning that it
is not clear for example whether metal chains, ropes, rubber toys or plastic balls are sufficient
materials. Inthe Tesco PS however, the guidelines are more explicit as they go on to say that
‘On datted systems [sic], chains are not acceptable as manipulation activity [sic]. Toys are

acceptable which provide areward'.

Interestingly the results of a comprehensive Dutch study that aimed to determine what exactly
are suitable enriching materials for pigs yielded conclusions that are broadly in line with the
Tesco PS (Bracke et al., 2006). These authors reviewed 54 experiments and containing 200
statistically significant and welfare relevant findings related to environmental enrichment.
Using sophisticated data modelling techniques they then devised scores to represent the
enrichment value of a range of materia classes based on the findings of the 54 experiments
(Table ).
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Table 1 Enrichment value of arange of material classesfor pigs

Material class Enrichment value
Metal objects 0.3
Mineral block 05
Rubber and plastic 0.7
Rope and cloth 0.8
Roughage (e.g. hay) 0.8
Wood 0.9
Substrates (e.g. compost, earth, sawdust, peat) 1.0
Straw 11
Compound enrichment (mixture of substrates) 13

Clearly metal objects, which mainly consisted of chains, show very few significant welfare
benefits. In line with Tesco, the Department for Environment, Food and Rural Affairs (Defra)
in the UK and their equivalent in the Netherlands, do not accept metal chains as manipulable
materials for pigs. Rubber, rope, wood, roughage and substrates have more benefits than
metal objects, but less than straw and compound objects. Bracke et al. (2006) concluded that
in addition to the materias listed in the EU Directive, rope may also qualify as a suitable
material and that rubber objects may also provide suitable enrichment for pigs. However, the
same authors went on to evaluate an additional 64 enriching materials (Bracke et a., 2007)
and found that materials such as straw provided at an absolute minimum, a heavy plastic ball,
a chain, a rubber hose cross, a hanging car tire and a bucket all generated scores of < 1.5.
Materials that generated scores of 5, the minimum of what pig welfare experts considered as
acceptable enrichment, included: compost provided in a food dispenser, straw pellets (loose

or from a plastic dispenser) and straw in a metal basket or rack.

These results are not surprising when you consider that pigs show a clear preference for
substances that are destructible and ingestible (Van de Weerd et al., 2003; Tuyttens, 2005).
Specifically the characteristics of objects used most intensively by growing pigs are that they
are ‘ingestible’, ‘odorous', ‘ chewable', ‘deformable’ and ‘ destructible’ (Van de Weerd et a.,
2006). Such materials stimulate foraging and exploratory behaviours and are therefore most
effective at sustaining pigs' interest. This explains why for example, in a study by Scott et al.
(2006) with fully datted systems, unmolassed sugar beet pulp being ingestible, chewable and
destructible was used more than Bite-Rite toys which are only truly qualified as chewable.
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Environmental enrichment options

Even though Irish National Legislation and the EU Directive on which it was based require
that environmental enrichment be provided to all classes of pigs (including boars and suckling
piglets) the following focuses on a few of the options for weaned and growing/fattening pigs

although some could also be used for dry sows.

Straw - The Gold Standard

Straw provided as deep bedding is the best outlet for the rooting and chewing activities that
are part of the foraging and exploratory behavioural repertoire of pigs. When given the
opportunity pigs will spend up to 25% of their time interacting with it (Edwards et al., 2004;
Beattie et al., 2000; Jensen et al., 1993). For this reason straw bedded pens are used as a
positive control in studies of environmental enrichment for pigs. Few studies have found an
enriching substrate that provides a comparable level of occupation to that of straw bedding.
Nevertheless in studies where access to straw was restricted such as in part-slatted straw-flow
systems (Figure 1) or where it was provided in racksto pigsin fully slatted systems (Figure 2)
the level of straw manipulation was higher compared to ‘toys such as the Bite Rite toy
(Figure 3) or afeed dispenser (Van de Weerd et d., 2005; 2006). This suggests that where its
use is feasible, even small amounts of straw will yield the best possible returns in terms of
reducing the adverse behaviours that lead to vices such as tail biting and generaly in

improving pig welfare.

Figure 1 Straw Flow System

Figure 2 Straw provided in a rack

BiteRite toys®

These plastic toys are commercialy available from Ikadan (ikadan@ikadansystem.com) and
consist of a ‘hanger’, four chew sticks and a hanging chain. The cost of these toys is
considerable (red €22.50 and blue €29.50 each; both models comes in boxes of 10 sets) and

this does not include the cost of replacing the chew sticks. Even though the manufacturers
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claim that these toys reduce aggression and tail biting, thisis not supported by research and
rubber hose/piping toys as described below are probably a cheaper aternative although

equally minimally advantageous in terms of improving pig welfare.

Figure 3 BiteRite® toysfor a) weanersand b) fatteners

a b

‘Helicopter’ toys

As the name suggests these toys are imitations of the rotor blades of a helicopter! Like the
Bite Rite® they are suspended from the ceiling but unlike the BiteRite® they are much
cheaper. The toys are typically constructed out of rigid plastic piping such as the akathene
water piping that is found on most pig farms and suspended by a chain. They are deemed as
acceptable by Tesco and several Irish producers are currently using them. Typically these and
BiteRite® toys provide less than 12% of the occupation time provided by straw bedding.
Nevertheless they will be used to some extent by the pigs suggesting a definite value.

The nibbling beam

The nibbling beam is under intensive research in Switzerland as a viable enriching device for
most classes of pigs. It consists of a beam or log of about 1m in length and 13 cm diameter
suspended from the pen partition at either end by chains. The log is suspended diagonally so
that the pigs do not have immediate access to the entire beam and can only access the upper
section as they get bigger. Provided a soft wood is used the pigs are at no risk of acquiring
splinters and apparently they chew the wood into a soft pulp that poses no risk to the manure

system.
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Environmental enrichment - why bother?

Undoubtedly environmental enrichment is a contentious issue. Unfortunately it is one that we
have to contend with sooner rather than later. The Veterinary Inspectors (V1) charged with
inspecting pig units in this country are themselves frequently inspected/evaluated by the FAO.
The FAO visit Ireland on Country Profile Welfare Missions to evaluate levels of compliance
with EU legidation.

Developing an economic and practical option for each individua unit is essential and will
certainly require some innovative thinking. However, in addition to being economic and
practical the enriching device or material chosen should also be functional! This means that
the pigs should be seen to use it and it should sustain their interest in the long term. For this
to happen the pigs need to be able to access the device or material in the first place. Thisis
impossible if the device is too high, if there are not enough of the devices for the number of
pigs in the pen or if there is smply not enough room for the pigs to access an enriching
material. Ultimately thereis some possibility of areturn on investment through areduction in

tailbiting and aggression if the enriching device or materia is actually used by the pigs!
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Appendix 1: Pig Manure Separ ation

Various types of separator are available to separate pig manure in the form of durry into two
fractions:

1. Solidswith adry matter content of about 30% (range 15 to 35%)
2. Liquid with adry matter content of about 1%

The actual composition of both the solid and liquid fractions will depend on the type of
separator used. The decanter centrifuge is considered to give the highest degree of separation
among conventional manure separators. Most of the Phosphorus (P) from the manure will be
separated into the solids material (80-85%) whereas only about 20% of the Nitrogen will bein
the solids and about 80% will bein the liquid.

To obtain really good separation it is necessary to add chemicalsin a water-solution thereby
adding to the cost and also adding 10 to 20% to the volume.

500 sow unit producing 10,000 m*® pig manure per year at 4.3% solids
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Separation Scenario : Install a decanter centrifuge with ancillary facilities

Cost Item Details Cost per m*€

Decanter Centrifuge Cost €125,000

Depreciated over 10 years 1.25

Average interest @7% 0.50

Repayment €139 per year per €1,000 loan
Operating Cost Electricity 1.50
Labour 1.00
Chemicals Conditioner and Flocculent 2.00
Repairs and maintenance €3,000 per year = 3% of initia cost 0.38
Transport of solid fraction 100 km

Includes loading but not spreading 2.25
Spreading of liquid fraction | Average distance 5km 2.70
Additional Storage facilities | Solids fraction € 240per nt* covered shed

11 months storage:

30kg manure dry matter per m’

100kg per m3 at 30% dry matter

1000 tonnescapacity

0.77m® per tonne

1.8m high :428m? —Total cost €100,000
Depreciation 20 years 0.50
Interest 10 year loan @7% 0.39

Liquid fraction €40-75 per m®
€60 per m®: 20 years 50% storage
Tota cost €270,000

Depreciation 1.35
Interest 10 year loan @7% 1.08
TOTAL 14.90
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Appendix 2. Factors affecting manure DM:
Low manure DM content is caused by dilution with water. This may be as aresult of

extraneous water being diverted into the slurry storage or other factors that may be controlled
by the pig unit manager. Good management of storage tanks and building equipment is
crucia. E.g. water nipples should be repaired promptly.. Clean roof water should be diverted

to a soak hole/ open drain away from any source of pollution rather than into manure tanks.

Water to meal ratios should be reduced wherever possible. Research work showed that the
water to meal ratio (2:1,vs 3:1, vs 4:1) had a significant effect on the dry matter content of
manure (O’ Connell — Motherway, 1997) while it did not appear to affect pig performance.
Measurements at Hillsborough (1993) showed awater consumption of 1.9 litres/kg of feed
eaten when the only supply isthe nipplein the single-space feeder. The popularity of these
feeders grew in Holland because they minimise water spillage and reduced manure
production. O’ Connell —Motherway (1997) calculated that if pig producers reduced the
water: feed ratio 3:1 to 2:1 there would be approximately a 40% reduction in the volume of

manure produced and a 45% increase in the DM content.

Other factors which affect the dry matter content would include such factors as nutrient
digestibilitiesin the pig rations, collection of roof water, protein levels, sat levelsin the diet
and the level or power washing on the unit. All of these factors can be influenced by good

management in order to keep the dilution of slurry minimum.

Table 1: Effect of manuredry matter content on volume and value per m>.

Dry Matter Volume Produced per sow per Value€/m?®
Content % year (m°)

3 28.73 5.40

4 21.55 7.19

5 17.24 8.99

6 14.36 10.79

Based on 21 pigs sold/sow/year at a carcase weight of 75kg and carcase FCE of 3.7

Conclusion:

It makes sense to reduce the volumes of pig manure being produced in Irish pig farms. In
Hoalland they aim for a manure with DM content of 10-12%. In Ireland we need to start to
focus on improving our overall management in order to improve the overall quality and

reduce the volumes being produced. Low quality pig manureis of little value.
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Timeto Review

Ciaran Carroll, Teagasc Moorepark

How well will you use the information you receive here today? The aim of this conference is
to provide clear, relevant and practical information which you can use to improve the
profitability of your unit. Each paper has a “take home” message. Sometimes the message can
be missed, lost or just ignored. With thisin mind | propose to review some of the papers from
the last few pig conferences. The aim is to refresh your memory and refocus your thoughts on
messages that you may have missed or ignored the first time. The areas which will be covered

include:

o Gilt Management for Sow Longevity
e Controlling Manure Volumes

e Mycotoxinsin Feed

e Keeping Accurate Records

Gilt Management for Sow L ongevity
This subject has been discussed at several conferences. While the message has been received
and acted upon by some, many units could do better. Boyle (1996) reported that 32% of sows
are culled before they reach their third parity. Martin (2001) presented the further worrying
statistic that 13% of gilts were removed before they had even one litter. To cover replacement
costs they must survive three to four parities. How do we ensure that they do?
e Establish and implement a“ Gilt Rearing” programme on your unit
e This will ensure a continuous supply from an adequate gilt pool (12-15% of herd
size)
e Useonly damlines
e Select from large litters with a history of low born dead
o Avoid selecting from litters with a high boar:gilt ratio and litters that have been cross
fostered as this can delay the age of puberty
e Select from sows with a good temperament, ample milk production and which wean
heavy litters
o Sdect gilts of good comformation, structural soundness, good movement, even toes
and a good underline (6 well spaced functional nipples per side)
e Provide adequate space (1.4nT) and light (300 lux for 16 hours per day)
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e Feed a gilt diet (13.5 MJIDE/kg, 0.75% lysine). Target a P2 backfat of 17mm at
breeding (about 145-155 days of age)

e Cull giltswith suspect legs and conformation, and slow responders

o Induce early puberty (boar stimulation) as these giltswill be more fertile

e Use amature boar with good libido and provide nose-to-nose contact. Twice per day
exposure of 10-15 minutes for small groups of 8-10 gilts up to 30 minutes for larger
groups up to 20 gilts.

o Feed boars prior to exposure. Use of a vasectomised boar will increase conception
rate and litter size

o  Where gilts have been restrict fed to dow down growth they should be flush fed for
two weeks prior to breeding

e Serve on second heat

o Reduce feed levels to 1.8 to 2kg per day from service until 12 days post service.
Target P2 backfat of 19mm at farrowing

Controlling Manure Volumes

The cost of storing and transporting pig manure has increased significantly over the last few
years. This has forced us to think of ways to reduce these costs. Reducing the volume
produced is the aim. Controlling and reducing the use of water on our unit is one such way of
achieving this. It will aso increase the dry matter content of the manure which will increase
it's fertiliser value. In the current climate of rising chemical fertiliser prices it makes even
more sense to do so. Pig manure (4.3% D.M.) has a fertiliser value of €7.70 per m® (€35 per
1000 gallons) at present. How can we reduce manure volumes?

o Water Intake: the greater the intake, the greater the volume of manure produced.
Focus on reducing the volume of water fed to pigs (while obviously safe guarding the
welfare of the pig). Pay particular attention to finisher pigs as they have the greatest
influence on manure volume produced. Can water:meal ratios be reduced on your
unit?

o Wet Feed Systems: mono (screw) pumps can pump a thicker mix than centrifugal
pumps. Consider the length of the feed circuit, the number of bends and the type of
trough used (long troughs require a more dilute mix)

o Dry Feeding: wet/dry feeders reduce water disappearance. Waste is also reduced by
10-15%

o Drinkers: be selective. Bowl drinkers are generally better. They have shown a 15%
reduction in water use and a 30% reduction in water waste compared to bite drinkers
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e Water Leakage: early detection and repair is essentid. A 0.5 litre per minute leak
results in 720 litres per day or 5m® (1,100 gallons) per week. Use a water meter to
detect leaks and monitor use.

e Washing: pre-soaking pens can reduce washing time by 40%. Operate pre-soaking

sprinklers on atimer switch to reduce water use.

Myctoxins
Mycotoxins are toxic metabolites of fungi growing on cereal grains that are produced during
growth, harvest, transport or storage. They affect 25% of world crops and can result in
increased disease, reduced productivity and reproductive performance and incur worldwide
losses of over €100 million per year. Tillage specialists have reported a high level of fusarium
mould on cerealsthis year.
With the wet harvest that we've had, this is a year when increased problems could occur.
Prevention is better than cure.
e Purchase good quality ingredients from a reputable supplier
e Clean grain and store at low moisture content (14%)
o Useamould inhibitor or mycotoxin adsorbent
e Cool feed before storage when pelleted
e Empty bins regularly (at least twice per year). Work from the top of the bin
downwards, powerwash and allow to drip-dry. Ensure the bin is completely dry
before putting new feed in
o Examine feed for signs of mould and infestations: musty smell, rise in temperature,

feed flowing unevenly

K eeping Accurate Records

We use records to measure herd performance, highlight problems (which alows prompt
action) and to quantify production costs. They are useful when planning expansions or
renovations, or when implementing management changes on a unit. As many of us have seen
over the last 18 months records can prove inval uable when putting together a cash flow to try

secure funding from your lending agency.
To get the complete picture we must know our true production costs. This requires recording

al non-feed costs. While there have been improvements in this since it was discussed at the

2006 conference (see table below) there is still room for improvement.
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Number and Percentage of units recording various items on PigSys

Item % Units Recording % Units Recording %
Data 2005 (out of Data 2007 (out of Improvement
Total 85) Total 77)

Productivity Data 100 100 0
Feed Costs 88 85 -3
Common Costs

Healthcare 58 70 12
Heat/Power/Light 61 71 10
Transport 47 44 -3
Al 74 76 2
Manure 47 55 8
Miscellaneous 59 65 6
Labour/Management 55 53 -2
Repair 59 67 8
Phone/Office 46 46 0
Environment 21 30 9
Insurance 40 65 25
Stock Depreciation 55 87 32
Herd Specific Costs

Interest 25 24 -1
Building Depreciation 46 43 -3

This table shows an improvement in the percentage units recording non-feed costs from
49.5% in 2005 to 57% in 2007. However, it still indicates that 43% of units recording still
don’'t know their true production costs. The benefits are evident. O’ Connell (2006) showed

and accumulated saving of almost €53,000 for a 500 sow integrated unit keeping accurate

regular PigSys Analysis records.

Take Home Message

Thisisjust abrief summary of some recent conference papers. Consider the points raised on

each topic and see whether or not they have been applied on your unit. If not, why not? Now

isagood time to refresh and refocus!
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Going for Growth Rate
Michael A. Martin, Specialist Pig Development Officer, Athenry

Measuring Growth Rate

In the absence of the routine and accurate weighing of pigs at transfer between the different
growth stages one single measure of growth from weaning to sale isthe only reasonably
reliable indicator of pig performance. In 2007 in PigSys recorded herds the Average Daily
Gain from Weaning to Sale was 620g (Table 1).

Table 1: Growing Pig Performancein PigSys Recorded Herds 2007

All Herds Top 25% of Herds
Number of Herds 70 18
Average Weaning Weight kg 6.9 7
Average Live Weight at Sale kg 98.6 102.8
Daily feed intake g 1487 1544
Average Daily Gain g 620 668
Feed Conversion 241 231

Sour ce: Teagasc PigSys Report 2007

The growth rates in 2007 were substantially higher than for the previous decade. During this
period the average was a consistent 594g per day despite increasing sale weights.

The average Growth Rate for al of these herds conceals wide differences between herds.
Thisisillustrated by comparing the average of all herds with the average of the top 25% herds
selected on the basis of growth rate (Table 1). This means that from 7kg pigs in the Top 25%
herds reach 100 kg in 139 days compared to 150 days for the average of all herds.

I nter national Comparison
Comparing growth rates for pigsin Ireland with that reported for other countries (Table 2) is

complicated by differencesin daughter weights.

Slaughter weightsin continental Europe are 17-22 kg higher than in Ireland with the
exception of Denmark which is about 7-8 kg higher. However, al of these countries use
castrates rather than entire males. Castrates will grow more slowly than entire males over the

same weight range.
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Table 2: Pig Growth Ratesin Different Countries 2006

Country Growth Rate Weaning to Sale g Average Live Weight at Sale kg
Ireland 600 97.4
Great Britain 595 98.2
Denmark 690 105.3
France 673 115.5
Netherlands 629 114.2
Germany 647 119.0
Sweden 736 115.6

Sour ce: From InterPig 2006
Financial
The benefits of increased growth rates are maximised when the producer is alowed to take
pigs to heavier weights. An improvement of 25g per day in growth rate from weaning to sale
over a 140 day growing period amounts to 3.5 kg higher live weight at sale. Thiswould be
expected to tranglate into an extra 2.8kg dead weight based on akill out of 80% on the added
live weight. The additional cost associated with this extraweight is the cost of feed. Based on
a Feed Conversion of 3.0 for this extraweight an extra 10.5 kg of feed isrequired per pig
(Table 3).

On unitswhere an increase in the average live weight at saleis not possible due to the level of
penalty imposed on overweight pigs the benefit of increased growth rateis, primarily, in the
reduction in the number of pigs on the unit. An increase from 620 to 645 of 25 g per day from
7 to 100 kg reduces the number of days from 150 to 144. This means a reduction of 37 pigs
on the unit per 100 sows. Thisresults in about €4,200 less tied up in stock on the unit —
reduced working capital.

Growth Rate and Feed Conversion
Sometimes, when reference is made to the benefits of improved growth rates, thisistaken to

mean improved Feed Conversion Efficiency aswell.

The effect of improved growth rates on Feed Conversion will be determined by the combined
effect of a number of different factors:

1. Reduced maintenance requirement. The pig spends fewer days on the unit and asa

result the maintenance requirement is alower proportion of the total feed used
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2. Composition of the extra growth (theratio of lean to fat deposited). About 15MJ of
Digestible Energy are required per kg of lean tissue growth while 50 MJ DE are
required per kg of fat tissue

The overall effect of increased growth rate on Feed Conversion is likely to be dightly very
beneficial. Animprovement of 10% in growth rate can be expected to result in a 7-8%
improvement in feed efficiency. However, thisis not to be confused with a situation where

growth rate isimproved without any increase in daily feed allowance.

Table 3: Calculating the Financial Benefit of Increased Growth Rate

Factor Assumptions Kg €
Increased Growth Rate g/day 25

Number of Days 140

Increased Live Weight kg 3.5

Kill Out % 80

Increased Dead Weight kg 2.8

Finisher Price per kg Dead ¢ 150

Value of Extra Weight € 4.20
Feed Conversion on Extra Weight 3.2

Extra feed Per Pig kg 11.2

Feed Price per Tonne € 250

Additional feed cost per pig € 2.80
Margin Over Feed per Pig € 1.40

Table 4: Comparison of Pig Performance 7-100kg

Daily Feed Intake g 1500 1500
Average Daily Gain g 600 625
Feed Conversion 2.5 2.4
Feed per Pig kg 232.5 223.2

Based on afeed price of €250 per tonne thisimprovement in Feed Conversion reduces the
feed cost by €2.33 per pig
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Growth Rate Variation

The average growth rate for a unit conceals often very wide variation between the growth
rates of the different pigs. Differencesin birth weights between pigs are likely to have
increased by weaning and to increase till further by the time pigs reach slaughter weight.

A high level of variation in growth rates within a unit is likely to be a major contributory
factor to depressing the overall average growth rate. This variation in weight within a group

of pigs can be expressed asthe Standard Deviation or as the Coefficient of Variation.

Table 5: Measured Variation in a Group of Pigs of the Same Age

Number of Pigs 632
Live Weights kg

Average 103.72
Minimum 74.4
Maximum 124.9

Weight Variation kg

Range 50.5
Standard Deviation 8.31
Coefficient of Variation % 8.02

Source: Patience et al 2004

Standard Deviation: Thisis ameasure of the spread in live weights. The greater the
variationin weight of agroup of pigs, the larger will be the standard variation.
About two thirds (68.3%) of pigsweighed in Table 5 were between 95.4 and 112.0 kg (432

pigs).

Coefficient of Variation: Thisis calculated by dividing the Standard Deviation by the
Average or Mean and multiplying by 100.

In Table 5 thisis (8.31/103.72* 100) = 8.02%
A Coefficient of Variation of less than about 12% at daughter weight is considered to be

acceptable. Thiswould translate to over two thirds of pigs at about 165 days of age falling
within the weight range 88-112 kg

57



Pig Farmers Conferences, 2008 October 20 to 22, 2008
The wide range in acceptable pig saughter weights in Irish slaughter plants means that
growth rate variation has been less of an issue than it would be where pigs are sold to a

narrower weight specification (Table 6)

Table 6: Weight Specification at Irish Pig Slaughter Plants

Minimum Maximum 1 Maximum 2
Dead Weight kg 55 85 90
Approximate Kill Out % 74 76 76.3
Live Weight kg 75 112 118

Reducing the weight specification range would mean that the slow growing pigs would spend
longer on the unit and therefore be older at slaughter. The inevitable consequence of thisisan
increase in boar taint and especially in taint due to androstenone. Alternatively, the number of

slow growing pigs and the extent of this reduced growth needs to be minimised.

Reasonsfor Low Growth Rate Pigs

Average Daily Feed Intake is a key factor influencing Average Daily Gain. When growth
rates are below target the reason why all or particularly some pigs have reduced feed intakes
and low growth rates need to be investigated.

There are genetic differences between pigs which explain some of the variation seen in
growth rates. Differencesin birth weights are important. The smallest 20% of pigs at birth
grow significantly more dowly after weaning and are responsible for a mgjority of the

variation in pig weight at various ages after weaning (Schinckel et a 2004).

A variety of environmental and management factors exert a major influence. Among the

factors to be considered are

1. PigHealth: Chronic stimulation of the pigs' immune system depresses both daily feed
intake and daily gain (Table 7).

2. Stocking Rate: Thisis defined as the unobstructed floor area per pig. The optimum
floor area per pig in terms of pig performance (Table 8) must not be confused with
the minimum floor area requirements set down in for welfare purposes (European
Communities (Welfare of Farmed Animals) Regulations 2008). While group size
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among other factors need to be taken into account the following guidelines are

proposed

Table 7: Impact of chronic immune stimulation on pig performance 6-113 kg live

weight

Immune Stimulation Low High
Daily Feed Intake g 2296 2066
Average Daily Gain g 850 677
Feed Conversion 2.70 3.05

Source: Stahly 1998

Table 8: Recommended Floor Area per Pig

2

Pig Weight kg M Ft
15 0.2 2.15
35 0.325 3.5
60 0.55 6
100 0.75 8

3. Feed Access. In the absence of ad libitum feeding some degree of feed restriction will
apply. Within a pen this will be greater for pigs at the lower end of the socia order.
Even with ad libitum feeding there may be too many pigs per feeder place resulting in
reduced intake by some of the lower ranking pigs. The rate of feed flow from the
feeder needs to be adjusted so that the pig’ s feed intake is not restricted.

4. Regrouping: Fighting is associated with the mixing of pigs from different pensas a
new social or “peck “ order is established and a consequentlal reduction occursin pig
performance. Once the social order is established the more dominant pigswill have
priority in regard to essential requirements such as feed, water and lying space. Avoid

mixing pigs.

5. Recovery Pens: Individual pigs that fail to thrive and do not respond immediately to
the appropriate veterinary treatment must be moved promptly to suitable recovery
pens and receive specia feeding and attention. Terminally ill and severely injured

pigs must be euthanased humanely.
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6. Diet: If feed quality is below standard a negative effect on growth can be expected.
However, the use of higher specification diets in an attempt to improve growth rates
can only bejustified if it is cost-beneficial to do so.

Growth Rate Targets
A well managed herd with a reasonably good health status should be capable of achieving the
following targets (Table 9).

Table 9: Minimum Pig Growth Rate Targets

Stage Age — Weight Kg Average Daily Gain g
days
Stage Combined Overall
Weaning 26 7.5
First Stage 52 16.6 350 490
Second Stage 80 34 620 650
Finisher 168 100 750
Conclusion

Growth rate is a very important factor in improving pig profitability especially when thereis
scope to take pigsto a heavier daughter weight. A high growth rate is closely associated with
good feed efficiency. Thereis considerable potential on many units to improve growth rates
by dealing effectively with the dow growing pigs. The challenge isto minimise if not
eliminate these as they significantly overall average growth rates. Managing the unit to do this

will bring substantial financial rewards.
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Antibiotics— the what, why, which !

Michael McKeon, Teagasc Tullamore

Antibiotics play an important rolein the treatment of bacterial infection in humans and
animals. It isimportant that antibiotics are used in the correct way to ensure that they continue
to be effective in the years to come. In today’ s pig industry, producers must be aware asto

what exactly they are treating their animals with and what they are treating their animals for.

A good understanding of what they are, how they work, where and when one uses them and

why they are used will ensure that they produce the greatest therapeutic and financial benefit.
What’'s an antibiotic?

An antibiotic is an antimicrobia that can be defined as a
compound which inhibits the growth or kills microorganisms.
Antimicrobids can be produced by fungi or bacteria (e.g.
Streptomyces) or produced synthetically e.g. Sulfas, Quinolones.

Antibiotics are generally grouped together according to their
mode of action and their spectrum of activity. There are five

different modes of actions:

Inhibition of ribosomal protein synthesis

Inhibition of DNA replication Antibiotic tabs inhibiting
Alteration of metabolism

Disruption of cell membrane function
Disruption of cell wall synthesis plate

bacterial growth on agar

grLODdDE

In addition, antibiotics may have either a broad or narrow spectrum of activity. A broad
spectrum antibiotic is effective against gram positive and gram negative bacteria whereas a
narrow spectrum oneis only active against alimited or specific type of bacteria. The table

below shows the antibiotic class for some commonly used commercial antibiotics.
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Table 1. Antibiotic class for some commonly used antibiotics

Commercial name

Antibiotic class

Mode of action

=Interferes with

Aivlosin Macrolides Ribosomal protein synthesis
Alamycin Tetracyclines Ribosomal protein synthesis
Baytril Quinolones DNA replication

Betamox Penicillin Cell wall synthesis

Bimoxyl Penicillin Cell wall synthesis
Devomycin Aminoglycosides Ribosomal protein synthesis
Crystapen Penicillin Cell wall synthesis

CTC Tetracyclines Ribosomal protein synthesis
Depocillin Penicillin Cell wall synthesis
Engemycin Tetracyclines Ribosomal protein synthesis
Enroxil Quinolones DNA replication

Excenel Cephalosporins Cell wall synthesis
Hostamox Penicillin Cell wall synthesis

Lincocin Lincosamides Riibosomal protein synthesis
Marbocyl Quinolones DNA replication

Naxcel Cephalosporins Cell wall synthesis
Noribritten Penicillin Cell wall synthesis

Norodine Sulfas Cell metabolism

Nuflor Chloramphenicol Ribosomal protein synthesis
PenV Penicillin Cell wall synthesis

Potencil Penicillin Cell wall synthesis
Spectram Spectinomycin Ribosomal protein synthesis

Streptomycin

Aminoglycosides

Ribosomal protein synthesis

Sulfoprim Sulfas Cell metabolism

Tiamutin Tiamulin Metabolism

Tetroxy Tetracyclines Ribosomal protein synthesis
Tylan Macrolides Ribosomal protein synthesis
Tyloject Macrolides Ribosomal protein synthesis
Ultrapen Penicillin Cell wall synthesis
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Why worry about use?
How antibiotics are used isimportant as their misuse can

lead to an increased risk of antibiotic resistance. This
increased resistance can affect humans and animalsin the
future by reducing the arsenal of antibiotics we have
availableto fight diseases. The most high profile form of
antibiotic resistanceisM RSA where the Staphylococcus
aur eus bacterium has now developed resistance to
methicillin (penicillin). Samonellais another disease that has Picture of a bacterium
developed resistance and is currently resistant to five
different antibiotics. It is estimated that bacteria resistance
increases the human healthcare cost in the US by $4 billion
per year.

There are many ways of inducing resistance but the most common is the sub- therapeutic use
of antibiotics. Thisisthe use of antibiotics at lower levels than that prescribed for disease
treatment which puts a sel ective pressure on the bacteriato either develop resistance or perish.
The Darwin principle of ‘survival of the fittest’ appliesto bacteria aswell as animals. Over a
period of time resistant bacteria emerge and can completely dominate the gut microflora since
they can survive the antibiotics. The animal then becomes a potent source of transmission of

resistant bacteriato other animalsin the group.

The US National Pork board has recently launched a‘ Take Care’ program for producers on
how to use antibiotics responsibly. A copy is available free on their website

www.porkboard.org.

Which antibiotic to use?
The correct selection of an antibiotic will maximize its efficiency and the cost effectiveness of

itsuse. A number of factors are important in its selection:

Appropriate diagnosis
Medication duration
Medication form

Cost benefit analysis

AL PE

1. Appropriatediagnoss
It isimportant that a proper diagnosis is undertaken in consultation with and making effective

use of veterinary advice. This should include an analysis of performance recordsto indicate
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the extent of the mortality or the deterioration in average daily gain or feed conversion
efficiency. The pigs on the unit should be examined for clinical signs especialy in the
hospital / recovery pens. A post-mortem slaughterhouse examination will give alung score
and allow an examination of the hearts, liver etc on alarge number of pigs. Thisisamost
valuable tool in gauging the overall health of the herd and is relatively inexpensive in the
context of overall healthcare costs. In the case of younger pigs suffering from scour,
undertaking culture and sensitivity testing can indicate which antibiotics may prove most

effective in controlling the outbreak.

This photograph shows a
sengitivity analysis been
undertaken on a culture

plate using antibiotic tabs.

2. Medication duration

Antibiotics should not be used to replace good management but rather as a supplement to
management when appropriate. The medication use on a unit should be reviewed
continuously to ensure that the most effective product is been used to treat the condition

especially for units with a chronic disease challenge.

3. Maedication form: Feed vs Water
Traditionaly in Ireland the principal way of using
antibiotics was either as an in-feed medication or
injectable. This has been changing in recent years due
to the pressure of eliminating any medication residues
in the milling industry. It is becoming increasingly
difficult and expensive for commercial millsto include
in-feed medication in diets. This has led to increased

use of water medication over the last number of years

Water medicator

following the lead of the poultry industry and the US
pig industry.

A review by the USDA of antibiotic use is shown in the table below and indicates the high
use of water medication for pigsin the weaner and finisher stages.
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Table 2. USDA survey of US antibiotics usage on pig units *

Sows Boars Piglets Weaners Finishers
In-feed 38.8 30.7 8.7 94.9 86.4
In —water 2.7 0.5 2.6 76.2 65.7
Oral 4.7 3.1 41.5 5.1 5.2
Injection 35.6 21.2 85.6 76.4 68.4

* 06 of herds using each mode of delivery (Mathews, K.H., 2001)

The option of whether to use water medication needsto be taken carefully asthere area
number of pro’sand con’s. The biggest draw back is that the water medication version of a
commercia product is usualy much more expensive compared to the in-feed version. There
may also be more wastage of the product depending on the water system beenused. It is
generally more suited to a bowl! drinker system as nipple drinkers may use up to 20% more

product due to wastage.

The advantage of the water medication systemisthat it is easier to incorporate medication
into water compared to meal and it allows greater flexibility of use. Also, evenill pigs will
generally drink water but they can refuse to eat thereby missing the target audience when
using in-feed medication

Table 3 below shows some antibiotics that may be available for water medication here.

Table 3. Commercial water soluble medication that may be available

Amoxinsol Lincocin Sol
Apralan Sol Linco-Spectin
CTC Nuflor Liquid
Colisour Tylan Sol

Asin the case of in- feed medication, withdrawal times and the recording of medication use

also apply to water medication.
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4. Cost: benefit analysis

The planning and review of any medication program should be discussed in full with the
veterinary practitioner to try and find the optimum program to suit the disease challenges of
the unit. After the initia period of adisease outbreak it should be reviewed to seeif itis
possible to partially step down the program or to substitute some of the newer, more potent
antibiotics with less expensive onesin order to maintain reasonable performance at a

reasonabl e cost.

It may also be possible to use a pulse medicated program on some units where medication is
used every second load or for the first week after transfer when the disease challengeis

highest and the pigs immune status is lowest.

How minister correctl
How the antibictics are administered is directly related to the effectiveness of the treatment.

The points below highlight the main areas of concern.

1. Hygiene

2. Dosage

3. Injection sites

4. Needle sizes and types
5. Withdrawa Period

6. Remedies register

1. Hygiene
It isimportant when using any antibiotics that they are administered as hygienically as

possible irrespective of the form of delivery.

e Syringes: Ideally ensure that it is a new disposable syringe with a new disposable needle.
If thisis not possible then ensure that it has been cleaned and sterilized in the best
possible manner. Many units use a syringe and then reuse it many days later with asimple
precursory rinse. By doing thisthere is a good risk that the new antibiotic will be
inactivated and a high risk that you are injecting fresh microbial disease into the animal.
Not ideal treatment for an animal which isalready ill!

o Wet Feed System: Ensure that the mixing tank is cleaned regularly. When mixing tanks
are infrequently or rarely cleaned a build up of stale feed and mould will occur. This
buildup will fal in to the tank and may at minimum put the pigs off the feed or could
inactivate the antibiotics in the feed. Tanks should be cleaned three to four times per year.
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o Water medication: Before any water medication is used the pipe work and water tanks
needs to be flushed out with chlorine and then rinsed out again to remove residues. This
can be done by opening the end of aline until the tank is flushed out. If water medication
is used regularly then a build up of silicawill occur in the lines which must be flushed to
remove any contamination effects. Always get the water quality analyzed before
beginning water medication.

2. Dosage:

When using any medication and especially antibioticsit isimportant to get the dosage rate
right. Too low adose will be ineffective, increase the medication duration and increase the
risk of resistance. Too high adose is awaste of money and may cause anill animal to die

from organ failure and anaphylactic shock.

3. Injection sites:

Different antibiotics will have different injection sites depending on whether they areintra
muscular (into the muscle) or subcutaneous (under the skin). For an injectable drug to
work effectively it must be placed in the correct tissue location. The label will state whether

the drug is subcutaneous or intramuscular.

4. Needle size and gauge:
Thetable below shows the recommended needle size and gauges for the different age groups

of pigs depending on whether the injection isintra-muscular or subcutaneous.

Table 4. Recommended needle sizes and gauges for different ages of pigs

Intra — muscular Subcutaneous
Gauge Length Length Gauge Length Length
inches mm) inches mm
Piglet 18-20 5/8 or V2 16-13 - - -
Weaner 16-18 5/8 or ¥ 16-19 16-18 ) 13
Finisher 16 1 25 16 Ya 19
Sow / Boar 14-16 1-1.5 25 -38 14-16 1 25

5. Withdrawal Period:

The withdrawal period isthe time required for the pig to excrete all antibiotic residues from
itsbody. The withdrawal period will vary between antibiotics, generally ranging from 2 — 28
days depending on the product. Y our veterinary practitioner can supply you with atable of

antibiotic withdrawal times.
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Farrowing rooms and hospital pens are the principal areas of risk for mistakenly sending to

slaughter pigs that have not observed the correct withdrawal times. The withdrawal period

should be used as an indication only and it is prudent to extend this period by a number of

days as sick pigs and older sows can take longer to excrete all residues.

Long ago, antibiotic residues in slaughter animals was a particular area of concern for the

Irish pig industry due to the high number of residues being discovered. Thisis an areathat has

greatly improved over the last number of years as the table below shows and it is something

that the Irish pig producers and the Department of Agriculture can bejustifiably proud of .

Y ear 2001 2002 2003 2004 2005 2006 2007
Positives % 0.7 0.5 0.4 0.3 0.1 01 0.01
Number of 53,205 | 57,985 49,434 32,981 24,924 9,042 11,125
samples

Table 5. Dept. of Agriculture antibiotic residues in slaughter pigs 2001-

2007

6. Remedies register:

The use of al antibiotics must be recorded. The information required has changed with the
introduction of the Animal Remedies legidation (SI 786 2007, Schedule 7). This new

legislation now requires the following information to be recorded.

e Incoming / purchasing details

Quantity Authorized name Date of receipt Name & address
of remedy of supplier
e Administration / outgoing details
Date of Authorized name Identity of Date of Name of Name of Quantities of
administration | and quantity of animal expiry of administrator | prescribing | unused or expired
remedy (ear tag/ withdrawal vet remedies returned
Pen No.) period
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Teagasc provides a range of services to the pig industry in research, advice and training, as

well as confidential consultancy on all aspects of pig production, meat processing, feed

manufacture, economics and marketing. Contact numbers are as follows

Teagasc Headquarters, Oak Park, Carlow. Phone 059-9170200, Fax 059-9170239.

Name Phone No. Fax No. E-Mail

Dr. Brendan Lynch, 025-42259 (DD) 025-42340 Brendan.Lynch asc.ie
Moorepark Research Centre, 025-42222 (S)

Fermoy, Co. Cork. 087-246 63 86 (M)

Dr. Peadar Lawlor, 025-42217 (DD) 025-42340 Peadar.L awlor asc.ie
Moorepark Research Centre, 025-42222 (9)

Fermoy, Co. Cork. 086-8214674 (M)

Dr. LauraBoyle, 025-42389 (DD) 025-42340 Laura.Boyle@teagasc.ie
Moorepark Research Centre, 025-42222 (9)

Fermoy, Co. Cork.

Mr. Seamas Clarke, 049-4338121 049-4338540 = seamas.clarke@teagasc.ie
Teagasc, Ballyhaise, Cavan. 087-258 09 48 (M)

Mr. Michael Martin, 091-84 52 30 (DD) 091-844296 | Michael.Martin@teagasc.ie
Teagasc, Mellows Campus, 091-845200 (S

Athenry, Co. Galway. 087-273 59 56 (M

Mr. Ciaran Carroll, 025-42388 (DD) 025-42384 Ciaran.Carroll @teagasc.ie
Moorepark Research Centre, 025-42244 (S)

Fermoy, Co. Cork. 087-246 29 25 (M)

Mr. Ger McCutcheon, 059-9183503 (DD) 059-9183430 | gerard.mccutcheon@teagasc.ie
Teagasc, Oak Park, 059-9170200 (S)

Carlow. 087-830 39 69 (M)

Mr. Michael McKeon, 057-9329434 (DD) 057-9721659 | Michael.McKeon@teagasc.ie

Teagasc, Tullamore,
Co. Offaly.

057-9721405 (S)
087-67 39 178 (M)

DD = Direct Didl;

S = Switchboard;

M = Mobile.
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Notes
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