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Preface

Economy
Unfortunately, the recession continued
in 2004, and thereby bad economy and
reduction of costs were everyday features
for many pig producers. The Danish
finisher price was sadly not as competitive as the pig producers had hoped.
Hopefully, the slaughterhouses’ initiatives
to be visible on the markets will bear
fruit. There are optimistic expectations
of an increased export of pork to Eastern
Europe after the EU enlargement.
Structural development
Because of the land requirement,
among other things, many young pig
producers establish large sow units
without production of weaners and finishers. This results in, for instance, an
increasing export of weaners.
To evaluate whether pig production
in Denmark is developing in the right
direction, the National Committee is
conducting several comprehensive
analyses.
If land is available, the analyses show that
it is still possible to obtain a good economy from investing in finisher production,
but they primarily show that the largescale advantages must be used. If the
cost level per kg pork is to simply remain
at the same level as today, the herd size
must be doubled over the next ten years.
It is therefore crucial that the framework conditions are adjusted to make
room for development of the pig herds.
If the opportunities for development are
blocked and if producers are prevented
from moving pigs to larger and more
modern systems, the development
towards better animal welfare and environment will also be stopped, and pig
production in Denmark will in the long
run be stifled.
Environment
Seen over the last 15 years, the nitrogen discharge is largely unchanged,
even though the production of pork has
increased by 54%.

Yet, politicians and media have placed
great focus on production scope and
environmental approvals, and many pig
producers are met with an increasingly
tight attitude from the local authorities when applying for authorisation for
extensions in connection with renovations and new establishments.

Health
PMWS is by now a widespread and serious disease. The cause of the disease
is still unknown, and despite comprehensive research activities, the best
advice is still a general improvement of
management. Fortunately, many of the
herds that have had grave problems now
succeed in reducing mortality.

The National Committee has therefore
proposed an unequivocal and dynamic
model for environmental approvals.
They should be given as a nitrogen ratio
“Produced kg nitrogen per year”, and the
herd should be evaluated over a threeyear successive average that takes into
account biological production variations.

For a long time, the pig industry has
worked for a normalisation of DT 104.
Although this has almost been achieved
in the primary production, slaughtering under special hygienic precautions
is still required, for which there are no
scientific grounds.

Odour has also received a great deal of

Breeding and multiplication

attention. The National Committee is
working intensely with private and national researchers on finding more objective
methods for evaluating and reducing
odour nuisances. Furthermore, the
authorities are currently evaluating which
distance requirements to apply in terms
of odour nuisances from pig premises.

The past year saw the introduction of a
new breeding objective: LP5 (live pigs on
day 5 post-farrowing). This means that
more piglets survive, and the sow holder
is thereby met by a positive challenge of
great economic importance.

Nutrition
The Action Plan for the Aquatic
Environment (APAE) III led to a phosphorus tax that will probably further
accelerate the use of phytase. We work
intensively on reducing phosphorus in the
slurry so the discharge corresponds to the
goal of APAE III.
In the winter 2003/2004 the feed prices
fluctuated greatly. Fortunately, most
Danish pig producers had made 1-year
contracts and did therefore not suffer
economically. The situation was turned
around, and the prices in the autumn
2004 correspond to the 2003 prices.
Animal welfare
The pig producers and the National
Committee have worked hard on finding
solutions to the enrichment and rooting
material requirement. There has also
been a great deal of focus on shoulder
lesions and tail biting; both from the public
control with police reports, and from the
National Committee with a comprehensive
animal welfare campaign. The campaign
will be followed up with focus on relief
pens with a view to reducing mortality.

Selecting for disease resistance by way
of biotechnology is a declared goal for
the National Committee. The first step is
to select the Danish breeding stock for
the F4 gene that provides resistance to
coli diarrhoea.
Thank you
On behalf of the National Committee we
would like to thank everyone contributing to the development of the Danish pig
industry, and in particular to the pig producers who during the year made their
herds available for various trials.
The primary task of the National Committee is to guarantee the pig producers
new scientific knowledge and thereby
ensure their competitiveness in the
future. Therefore, all information material
from the National Committee can now
be freely accessed at www.lu.dk.
Yours sincerely
The National Committee for Pig
Production
Lindhart B. Nielsen/Orla Grøn Pedersen
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For better or for worse, it was once
again an eventful year for the Danish pig
industry.
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Budget and strategy

The National Committee for Pig
Production is founded by three basis
organisations: the Danish Bacon &
Meat Council, Danish Agriculture, and
the Danish Pig Producers’ Association.
Besides representatives from these
organisations, the National Committee
consists of pig producers elected at the
annual meeting and members elected
by the regional pig producers.
The National Committee for Pig Production safeguards strategy, development
and information tasks concerning the live
pig, and has an ordinary net budget for
the year 2004/2005 of DKK 99.8 million.
Strategy and new projects of the
National Committee
Over the past years, the National Committee has found it necessary to make an
extra effort in the environmental area to
reduce odour and ammonia emissions.
The Sino-Danish joint venture concerning mapping of the pig’s genome has
strengthened the genetic effort, and it is
expected that the possibilities of breeding for health and disease resistance
Nettobudget,
mio.
Nettobudget,
mio. kr.
kr.
will
be increased.

PMWS still requires a great effort, and
the National Committee has given this
disease top priority.

• Housing weaners in litters in weaner
units
• Feeding of the high-productive sow
• Efficient service
• Longevity of sows and raising gilts
• Shoulder lesions

In the past year, the National Committee
has focused strongly on animal welfare
with a campaign directed towards the
pig producers and their advisors.

Housing and production systems
• Weaning to 30 kg – pen design
• Bedding and manure in service/
gestation units
• Enrichment and rooting materials
• Large groups – design of pen and
housing unit
• Tail biting
• Support devices in farrowing pens for
loose sows

On adoption of the 2004/2005 budget,
the National Committee decided to
initiate the following new projects:
Environment
• Addition of protein – environmental
demands
• Reduction of odour through nutrition
• Odour – individual odorants
• Reduction of odour from existing

Health and immunity

housing units
• Spreading and deposition of ammonia

• Dead finishers
• Genetic effect of marker selection in
breeding
• The feed’s effect on E.coli diarrhoea
• IT – surveillance and control
• Control of coccodiosis
• Pleuropneumonia – infection dynamics
and aerosol vaccine

Efficiency
• Breeding against skatol and
androstenone
• Individual feed supply
• Improved feed conversion
• Cheapest kg gain from 7 to 100 kg
• Optimisation of feed graphs with liquid
feed for finishers

25
24.74
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--Avlsvejledning
Breeding consultancy
- Breeding calculation
-Avlsberegning
- Experimental stations
--Afprøvningsstationer
Meat and slaughter
quality
-Kød& slagtekvalitet
- Breeding lines and
-Avlslinier
hybrids
krydsninger
-&
Breeding
objectives
--Avlsmål
Genetics
--Genteknologi
KerneStyring“
- Guidelines for
-KerneStyring®
breeding and
-Regler
for avl
multiplication

& opformering
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21.14
- -Produktudvikling
Odour from housing
og units
- Ammonia
designtreatment
- Slurry
- -Sundhedsfremmende
Unproblematic
weaning
produktionssystemer
- Service and gestation
-Løsgående søer
units
og lugt
- -Ammoniak
Sow longevity
- -Arbejdsmiljø
Farrowing pens for
loose sows
-Gødningssystemer
- Tail biting
- -Produkttest
Slurry systems
- -Økologisk
Enrichment and
rooting
materials
svineproduktion
- Batch production
-UK-produktion
- Climate and
-Smågrise
ventilation& in the
housing
unit
slagtesvinestalde
- -FRATS
Liquid feed for
weaners
- -Adfærd
Work environment
- -Informationsteknologi
Production and
health
economics
-Den rullende
- Product trials
Afprøvning
- Information technology
- Outdoor production
- Ecology
- The Danish Applied
Pig Research Scheme

19.54
& næringsstoffer
--Foder
Feed and
nutrients
--Firmablandinger
Commercial diets
- Product trials
-Produkttest
- Gastric health
--Mavesundhed
Unproblematic
weaning fravænning
-Problemfri
--Adfærdsregulering
Regulation of
behaviour by way of
med
foder
nutrition
--Fodringsteknik
Feeding techniques
--Reduktion
Reduction af
of N
N og
andP P
- Feed evaluation
-Fodervurdering
- Reproduction
--Reproduktion
AI trials
--KS-undersøgelser
Management of
immunity
-Immunitetsstyring
- Experimental stations
-Forsøgsstationer

16.46
--Luftvejssygdomme
Respiratory disorders
- Management of disease
-Sundhedsand immunity
og immunitetsstyring
- Health-promoting
production
-Sundhedsfremmende
systems
produktionssystemer
- PMWS
og navlebrok
--Orm
Intestinal
diseases
--Tarmsygdomme
Arthropathy
--Ledsygdomme
Salmonella
- Pain relief
-Salmonella, DT104
- Vaccination
og Yersenia
- Reduced
consumption
-Smertebehandling
of antibiotics
-Vaccination
- Depopulation models
antibio--Reduceret
Health surveillance
- tikaforbrug
Service tasks
--Saneringsmodeller
Laboratories

-Sundhedsovervågning
-Serviceopgaver
-Laboratorier

10.37
--Landsudvalget
The National for Svin
Committee
-Information
for Pig Production
--Myndighedskontakt
Information
--Økonomi
Contact to the
authorities
-Projektkoordinering
- Economy
- Co-ordination of
projects

0
Breeding
and Multiplication
Av l og opformering

Housing
Production
Stalde ogand
produk
tionssysystems
stemer

Nutrition
Ernæ ring&ogReproduction
reproduktion

Veterinary
department
pig)
Veterinæ rafdeling
en (L(live
evende)

Management
and Co-ordination
L edelse og k oordinering

Advisory
service
Rådg iv ning
sserv ic e

7.46
--EDB-programmer
Software & service
- og
Environmental
service
consultancy
-Miljørådgivning
- Advisory offices
-Konsulentkontorer
- Production statistics
-Produktionsstatistik
and economics
økonomi
- og
Quality
control
--Kvalitetsstyring
Supplementary
training
-Efteruddannelse

Development in pig production
Year
1998*** 1999
2000
2001
2002
Sows, 1,000
1070
1080
1070
1130
1128
Prod. million**
23.0
22.5
22.4
22.9
24.0
Slaughter
weight, kg
77.2
76.6
77.1
77.9
78.1
Lean meat %
60.0
60.0
60.0
60.0
60.0
*
Projection
**
Incl. export of live animals, and sows, boars, gilts etc.
***
53 weeks

Results from herds with
Production Reports
Sows
23.5 pigs/sow/year were produced,
and, as in previous years, the efficiency
increased by 0.4 pigs/sow/year. 10.9
pigs are weaned per litter, which is an
increase of 0.2 pigs compared with 2002.
There are still 16 non-productive days
on average in all herds, and the daily
gain post-weaning has increased slightly
to 416 g.

Sows and weaners – average production results
Year
2001 2002
All
All

The sows in the best 25% of the herds
have 2.32 litters/sow/year versus 2.16
in the worst 25% of the herds. They also
have significantly fewer non-productive
days; 12 in the best 25% and 21 in the
worst 25% herds. The improved utilization is also found in the daily gain of
weaned pigs, which grow averagely 32 g
more a day and thereby take seven days
less to reach 30 kg.
Finishers
As in the last two years, the feed conversion among the finisher producers
has dropped by 0.02 and is now 2.85
FUgp per kg gain. When looking at what
separates the best 25% of the herds and
the worst 25%, it can be seen that the
best ave a much higher daily gain of 881
g a day versus 768 g a day for the worst
25%. Furthermore, the number of dead
and culled pigs and incidences of pleurisy recorded at slaughter indicate that
the best 25% of the herds generally have
a better health.

Weight/sold pig, kg
Feed/produced pig, FUp*
Prod. pigs/sow/year
Litters/sow/year
Sows/year
First parity litters, %
Liveborn/litter
Stillborn/litter
Weaned/litter
Age at weaning, days
Weaning weight, kg
Mortality post-weaning, %
ADG post-weaning, g
Age at 30 kg, days
Non-productive days/litter
*) incl. feed for gilts

29.8
107
22.7
2.24
246
21.6
12.1
1.2
10.5
30
7.3
3.5
415
85.5
17

Finishers – average production results
Year
2001
2002
All
All
Prod. pigs
Daily gain, g
Feed/kg gain, FUgp
Weight a transfer to
finisher unit, kg
Av. slaughter weight, kg
Av. lean meat %
Dead and culled, %
Incidence of pleurisy
rec. at slaughter
Total incl. deduction, %

29.9
106
23.1
2.25
267
21.0
12.3
1.3
10.7
30
7.2
3.6
410
86
16

2003
All

2003
All
29.9
108
23.5
2.25
284
22.0
12.6
1.4
10.9
31
7.3
4.2
416
86.1
16

2003*** 2004*
1130
1141
24.6
24.5
77.5
60.0

78.0
60.0

2003
Worst
25%
31.1
121
20.4
2.16
227
23.4
12.1
1.4
10.2
32
7.6
6.6
404
89.9
21

2003
Best
25%
29.0
100
26.3
2.32
334
20.9
13.1
1.4
11.6
29
7.1
2.6
436
82.9
12

3,290
824
2.89

3,748
831
2.87

4,143
832
2.85

2003
Worst
25%
3,719
768
3.09

2003
Best
25%
4,582
881
2.63

31.6
78.1
60.2
3.6

31.7
77.7
60.0
3.8

31.6
77.1
60.1
4.0

32.6
77.1
60.1
5.1

30.5
76.9
60.1
3.2

22.8
8.5

20.1
12.0

22.7
13.7

26.1
14.8

20.5
12.7
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Development
After a small drop in the sow population from 2001 to 2002, the population
is increasing again with 1,130,000 sows
in 2003 and an expected population of
1,141,000 sows in 2004. Overall, this
results in a production of 24.6 million
finishers in 2003 or 24.3 million, when
the number is adjusted to a regular year
of 52 weeks, which is so far a record
high in the number of produced pigs in
Denmark.

Statistics

Productivity
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Economy

Development
The result per pig in new establishments was DKK –108, and if the bottom
line in 2002 was red, the figures for
2003 are bright red. This is primarily
explained by the pig price, which in
2003 was DKK 8.35 per kg including
bonus payment. In 2004, the pig price is
expected to be DKK 9.10 including bonus
payment, but that is not enough to balance the economy.
Analysis of accounts
Many herds prepare “production
accounts”. Here, all income, expenses
and labour are divided among the sow
unit and the finisher unit, respectively.
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Sows
The financial year 2003 was characterised by low pig prices, and the gross
margin dropped from DKK 3,801 to DKK
2,853 in 2003. The efficiency was almost
unchanged. The price of a weaner
dropped significantly by DKK 42 to DKK
309, and this drop could not be offset
by a small decrease in the feed costs of
DKK 0.03 per feed unit.

6

Finishers
The relatively low pig prices were also
the main cause for the drop in the gross
margin for finishers from DKK 111 to
DKK 79. The feed price decreased by
DKK 0.05 per feed unit and the feed efficiency increased, corresponding to DKK
18 per finisher, but that did not succeed
in alleviating the consequences of the
low pig prices.
Fixed costs
The fixed costs originate from pure
sow or finisher premises. The figures
originate from part of the herds with
production accounts, which is why the
gross margin differs in the two tables.
Depreciation and interest are calculated
figures, calculated on the basis of the
invested capital. The increase therefore
expresses an on-going investment in the
herds. When all expenses are paid for,
the result is DKK –1,234 in the sow unit
and DKK –61 in the finisher production.

Barometer for pig production in Denmark for new establishments
Year
1998
1999 2000 2001
Price, incl. bonus payment, DKK/kg
8.24
7.89 10.25 12.12
Av. feed price, DKK/FUp
1.32
1.21 1.20 1.32
Gross margin/pig from farrow to
slaughter, DKK
155
150
325
423
Fixed costs, DKK
123
127
125
123
Financing costs, DKK
181
176
162
167
Result/pig, DKK
-149
-153
38
133
* Projection

2002

2003

9.58
1.36

8.35
1.25

2004*
9.10
1.27

226
126
156
-56

165
125
148
-108

229
137
135
-43

Averages of production accounts for herds with sows and finishers, respectively
Sow units
Finishers
2002
2003
2002
2003
Premises
121
105
131
99
Sows/year
260
286
Prod. pigs/sow/year
23.7
23.6
Produced finishers
3,217
4,092
Weight, kg/prod. weaner
30
31
Gain, kg/finisher
71
70
FUp/produced weaner
114
113
FUgp/kg gain
2.95
2.90
Price, DKK/produced pig
351
309
742
643
Price, DKK/FUp
1.41
1.38
1.15
1.10
Gross profit, DKK
8,387
7,336
360
310
Feed costs, DKK
3,812
3,705
241
223
Vet and medication, DKK
414
399
4
4
Other costs, DKK
360
379
4
4
Gross margin, DKK
3,801
2,853
111
79
Fixed costs

Sow/year
2002
2003
3,591
2,805
202
179
245
239
1,666
1,714

Finishers
2002
2003
93
83
10
10
9
9
49
35

Gross margin, DKK
Maintenance, DKK
Energy, DKK
Labour, DKK*
Depreciation,
buildings/equipment. DKK**
793
879
36
41
Interest,
buildings/equipment, DKK***
900 (961 7%) 824
42 (48 7%) 41
Interest. herd, DKK***
270 (238 7%) 204
10 (9 7%) 8
Result/sow per year /
finisher, DKK
-485(-1,405) -1,234
-63 -(68) -61
*
Labour: DKK 132/hour in 2002 and DKK 138/hour in 2003
** Calculated on the basis of invested capital
*** Return of invested capital: 7% in 2002 and 6% in 2003.
The figures from 2003 with 7% return are shown in parentheses.
Source: Department of Farm Accounting and Management, Danish Farmers’ Union.

It must be expected that future changes
in the basis will lead to small reductions
in the weaner price.
Bonus or deduction of the weaner price
Any kind of bonus or deduction greatly
affects the difference in gross margin
between seller and buyer. A finisher
price of DKK 9 results in a gross margin per weaner of approx. DKK 163 and
approx. DKK 104 per finisher, which is
a difference of DKK 59 per pig. If the
finisher producer pays DKK 20 in bonus,
the difference in gross margin increases
to 99.
A high health status may result in a
bonus and a low health status in a
deduction. This also applies to the
genetic level of the weaners. Here,
deductions are as common as bonuses,
as the estimated weaner prices express
an average. It is up to the trading parties
to find out whether they are entitled to a
bonus or a deduction in the price.
The basis of the estimated weaner
prices can be found at www.lu.dk.

Are changes in the pig production
expensive?
The economy changes if the production
changes. For example, more space for
finishers is very expensive, whereas a
small extra investment in the service
unit does not affect the bottom line
greatly.
The politicians have changed the framework conditions of the industry several
times in the past years, and at the same
time the industry continues to develop
and change the production. Regulations
on housing and environment are examples of areas that are often changed.
The calculations shown on this page
are very general and cannot as such be

Labour
If the wages increase by DKK 10/hour,
the costs increase by DKK 0.08/kg carcass.
Environment
If environmental measures cost DKK
10/finisher, the costs increase by DKK
0.13/kg carcass.
Slaughter weight
If the slaughter weight increases by 10
kg, the costs drop by DKK 0.20/kg carcass.
The sows have grown larger
Larger sows take up more room, which
may require larger pens. Larger farrowing pens increase the costs by DKK

transferred to a specific property. All
sensitivity calculations are expressed in
øre/kg and apply from farrow to slaughter. A typical pig producer produces one
kg pork at DKK 9.60.

0.03/kg carcass.

Production efficiency
Efficiency is an essential factor in
competitiveness of pig production in
Denmark. If one extra pig/sow/year is
produced, the overall costs drop by
DKK 0.12/kg carcass.

The larger sows also require more feed
for maintenance, which increases the
feed costs by 0.07/kg carcass.

Feed costs correspond to approx. 55% of
the overall production costs. If the feed
conversion improves by 0.1 FUgp/kg
gain in the period 30-101 kg, the costs
are reduced corresponding to approx.
DKK 0.10/kg carcass.
If the daily gain in the finisher unit
improves by 100 g, the costs drop by
approx. DKK 0.10/kg carcass.
Financing
If the interest increases by 1%, the costs
increase by DKK 0.18/kg carcass.
It costs DKK 0.26/kg carcass if housing
units are built that must be depreciated
ten years earlier than others (27 years
vs. 17 years on the construction part).
If the investments increase by DKK 200
per finisher pen, the costs increase by
DKK 0.06/kg carcass. If the investments
increase by DKK 1,000/sow/year, the
costs increase by DKK 0.05/kg carcass.

The sows also require more air, investment and management, which will cost
DKK 0.01/kg carcass.
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Changes in the basis of the estimated
weaner prices
The basis is now that the weaner and
finisher producers have equal amounts
of land and that the expenses of slurry
handling are the same per tonne. In
the last year, the basis of the estimated
weaner prices was changed, and, as a
result, the weaner price dropped by DKK
4. The size of the sow herd is now 540
sows and the finisher herd 7,200 finishers annually. Both the sow herds and
the finisher herds thereby have 200 livestock units. Furthermore, the production
now pays for bringing out slurry, and
reversal of the slurry value to the pig
production is not included.

Statistics

Economy
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Genetic progress

Table 1 provides an outline of the
genetic progress of the individual breeds
over the last four years. The variation
between the individual breeds in genetic
progress is due to the different breeding
objectives between the sow breeds and
the boar breeds, among other things.
This year, the new breeding objective,
number of live piglets per litter five days
after farrow, LP5, replaced the old one,
the number of piglets born per litter.
LP5 is a combination of litter size and
survival. An improved survival rate and
a continuously increasing litter size are
each expected to contribute with approx.
half of the expected progress, but there
are differences between the breeds.
In Landrace, especially survival rate is

increased litter size creates the progress in LP5.
The killing-out percentage was included
as an index trait in Landrace and Large
White in connection with the adjustment
of the breeding objective. Furthermore,
the economic weights were adjusted
in the index calculation. The adjusted
weighting of the individual traits in the
breeding objective can be seen on page
10.

important. In Large White, primarily an
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Table 1. Genetic progress in the last four years. per breed and year. The average genetic progress per year is calculated for each
breed and as an average of all four breeds.
Breed
Year
Daily gain
Feed conversion
Lean
LP5
Conforma- Daily gain Killing Progress,
(30-100 kg),
FUp/kg
meat, %
tion, points (0-30 kg),
-out
DKK/year
g/day
daily gain
g/day
%
Duroc
00/01
17.6
-0.03
0.11
0.02
0.05
2.9
0.06
6.53
01/02
18.7
-0.04
0.08
0.02
0.03
2.1
0.16
6.97
02/03
19.8
-0.04
0.13
0.14
0.03
3.2
0.06
7.70
03/04
17.6
-0.04
0.13
0.04
0.04
3.3
0.17
7.79
Average
4 years
18.4
-0.04
0.11
0.06
0.04
2.9
0.11
7.25

8

Hampshire

Average
Landrace

Average
Large White

Average

00/01
01/02
02/03
03/04
4 years

9.7
1.0
9.7
12.8
8.3

-0.02
0.01
-0.01
-0.03
-0.01

0.07
-0.01
0.08
0.17
0.08

-

-0.01
-0.02
0.02
0.00
0.00

2.2
0.2
0.2
-0.6
0.5

0.15
0.03
0.04
0.09
0.08

4.25
-0.71
3.38
5.61
3.13

00/01
01/02
02/03
03/04
4 years

10.2
10.8
14.8
9.0
11.2

-0.03
-0.03
-0.03
-0.02
-0.03

0.04
0.05
0.07
0.09
0.06

0.07
0.06
0.16
0.18
0.12

0.09
0.06
0.03
0.03
0.05

-0.7
-0.7
0.5
-0.8
-0.4

0.05
-0.01
-0.02
-0.04
-0.01

9.13
7.54
11.57
11.33
9.89

00/01
01/02
02/03
03/04
4 years

9.5
14.4
10.3
14.2
12.1

-0.02
-0.03
-0.02
-0.02
-0.02

0.09
0.07
0.04
0.01
0.05

0.23
0.22
0.16
0.25
0.21

0.08
0.09
0.07
0.06
0.08

-0.4
1.5
2.3
0.5
1.0

-0.01
-0.12
-0.13
-0.09
-0.09

14.64
15.64
11.15
15.15
14.15

-0.02

0.08

0.17*

0.02**/0.07*

1.0

0.02

8.61

Average
4 breeds
4 years
12.5
* Average of Landrace and Large White.
** Average of Duroc and Hampshire.

The number of performance tests is
largely unchanged compared with last
year. However, a closer inspection
shows variations between the breeds
– the most noticeable being a drop by
5% in the number of tested Duroc animals. The testing of Landrace females
has increased by 12%. The testing of
Hampshire is still increasing - this year
it increased by 9%.
The testing at the test station dropped
by 17% due to PMWS problems in both
the controlled environment units and
the test units at Bøgildgård. This has
had two consequences: fewer pigs than
normal completed the performance test
and the station was closed for submission of test pigs for a short period of
time.

Table 1. Average production results of boars at performance test station Bøgildgård,
2003/2004
Breed
Number Daily gain, g/day
Feed conversion Lean meat Killing-out
(30-100 kg)
(FUp/kg gain)
%
%
Duroc
1409
957
2.33
60.3
74.2
Hampshire
657
842
2.44
62.6
75.4
Landrace
1018
916
2.41
61.6
73.9
Large White 1063
915
2.33
6.18
74.8
Total
4147
Table 2. Nucleus herds – average production results for boars, 2003/2004
Breed
Number Daily gain, g/day Daily gain, g/day Lean meat Conformation
(0-30 kg)
(30-100 kg)
%
points
Duroc
9684
370
1012
59.7
2.92
Hampshire
2773
358
848
61.9
2.91
Landrace
17889
375
968
62.1
2.92
Large White 13354
357
952
61.4
3.04
Total
43700
Table 3. Nucleus herds – average production results for young sows, 2003/2004
Breed
Number Daily gain, g/day Daily gain, g/day Lean meat Conformation
(0-30 kg)
(30-100 kg)
%
points
Duroc
11118
368
963
59.8
3.04
Hampshire
3708
362
812
61.8
3.06
Landrace
22485
378
935
62.1
3.09
Large White 15322
358
920
61.4
3.14
Total
52633
Table 4. Nucleus herds – litter size of purebred litters, 2003/2004
Maternal breed
Litter size (purebred litters
LP5,
in nucleus herds)
number
Duroc
10.1
Hampshire
8.5
Landrace
14.6
10.0
Large White
13.7
9.5

Breeding stock – sales figures
Female animals
2002-03
DK
Landrace
SPF etc.
5,066
Own sale
236
Large White
SPF etc.
1,807
Own sale
171
Duroc
SPF etc.
42
Own sale
59
Hampshire
SPF etc.
Own sale
All four
breeds
SPF mv.
6,974
Own sale
466
Purebred, total
7,440
Hybrids
SPF mv.
225,089
Own sale
15,588
Hybrids total*
272,307
* Incl. export.

Export
4,242
827
151
33
-

5,253
31,630
-

2003-04
DK
5,140
407
2,115
78
79
7,334
485
7,819
241,211
15,621
295,562

Export
4,689
980
127
-

5,796
38,719

Boars
2002-03
DK
94
10
266
28
1,265
58
4
20
1,629
116
1,745
3,809
254
4,210

Export
333
363
664
24
10

1,394
147

2003-04
DK
118
16
234
36
983
63
37
10
1,372
125
1,497
3,260
282
4,025

Percentage
of gilts
68.7
69.2
67.0
55.4

Export
261
325
723
8

1,317
179
304
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Tables 1-4 show the production results
achieved at the test stations and in the
nucleus herds in 2003/2004.
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New breeding objectives
The breeding objective of the four
breeds is under constant revision.
The last major change was made in
December 1997, and since then several
minor changes have been made. The
economic weights were adjusted in
2000, and it was decided to eliminate the
RN gene from the Hampshire breed. In
the spring 2003, pH was excluded from
the breeding objective.
During the current revision all traits
were re-assessed.
The litter size has increased significantly
over the past ten years. At the same
time, mortality is increasing among
the new-born breeding stock. To stop
a continued increase in mortality, it
was decided to include survival in the
breeding objectives for Large White and
Landrace.
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The killing-out percentage in Large
White and Landrace has also increased
significantly since 1992. As we have
not found a negative influence on other
traits, the killing-out percentage is still
included in the breeding objective for
Large White and Landrace, just as it
already is for Duroc and Hampshire.

10

Improved recording of conformation has
increased heritability and has therefore
automatically an increased weight in
the breeding objective. The breeding
objective for conformation has not been
changed.

approx. 21,000 litters have been collected, and from approx. 14,000 of these
birth weight and survival of the weaners
were recorded. The data set is being
analysed, but it is not yet comprehensive
enough to provide all the answers we
are looking for.
However, the first useful result from the
project has been included in the breeding work: the number of live pigs per litter five days after farrow (LP5). Analyses
have shown that LP5 is a very good
alternative to the breeding value used
so far, the number of born piglets per
litter, BPL. In June, LP5 replaced BPL
in the breeding objective in connection
with the general adjustment mentioned
under “new breeding objectives”.
The expectation of the new breeding objective, which will dominate the
breeding of Landrace and Large White
in the coming years, is a progress of
approx. 0.4 live pigs more per litter per
generation (approx. 1.25 years) as an
average of the two breeds.
The “super sow” project continues with
an adjusted design. Some of the recordings made in the project so far have
been suspended, while the material is
being analysed in detail. However, we
will continue to record birth weight and
individual survival for a period of time.
Within a few years, data from these
recordings are expected to provide an
even better picture of the fertility breeding objective of the future.

For Duroc and Hampshire, the breeding objective now consists of (economic
weights written in parenthesis): daily
gain 0-30 kg (DKK 0.12), daily gain 30100 kg (DKK 0.11), lean meat percentage
(DKK 8.5), conformation (DKK 12.5), feed
conversion (DKK –81) and killing-out
percentage (DKK –5). For Landrace and
Large White, the same traits are used,
supplemented with the number of live
pigs per litter five days after farrow (LP5)
with an economic weight of DKK 41. The
weight of conformation is set to DKK 25.
The “super sow” project
The project has now been underway
for three years. So far, sow data from

Figure 1. As a result of the super sow
project, the number of live pigs five
days after farrow, LP5, is the new
breeding objective for fertility.

Hernia
Inguinal hernia in pigs is a defect that
is of great inconvenience to the affected
pigs, which detriments the productivity in pig production. For a number of
years, the Department of Breeding and
Multiplication has co-operated with
NorSvin in Norway on a project aimed
at clarifying whether one single gene
causes hernia in pigs.
Danish breeders have contributed with
recordings of hernia prevalence, and
have submitted blood from families with
defect individuals: blood samples from
two pigs with hernia, two siblings without hernia, and blood from both parents.
The analyses are made in Norway.
The researchers at NorSvin have by now
genotyped 150 different genetic markers in each of the pigs included in the
project, i.e. approx. 500 pigs including
boars with hernia, their healthy siblings
and their parents. During this work,
ten likely marker genes with different
alleles have been found. The next step is
to analyse the variation of these marker
genes for a correlation to scrotal hernia
with the aim of finding a useful gene
marker/test. This work is expected to be
finished at the end of 2004.
If we succeed in finding a useful analysis
method for clarifying the heritability of
hernia, the next step will be a political/
economic reflection of how to use it in
the breeding system.
The F4 project
The bacterium E.coli O149-F4 (called
F4) causes many weaners to die from
diarrhoea each year and causes even
more weaners to contract diarrhoea
without dying from it. We have known
for a long time that some pigs never
develop the disease, but are naturally
resistant to the bacterium. F4 resistance
is controlled by a single gene called R
(=allele). The heredity is recessive, i.e.
animals that have R in double doses, RR,
are resistant to the disease, whereas
other animals with the genes SR or SS
are not resistant to F4. A research team
at the Royal Veterinary and Agricultural
University has used a test based on
gene markers to which DanBred have

Between the breeds, there are large
differences in the prevalence of the
resistance gene R and the genotype RR.
Among the Landrace population, 1%
of the animals had the genotype RR in
the beginning, while the number was
20% among the Large White population. Among the boar breeds, 90% of
the Duroc animals and 100% of the
Hampshire animals had the genotype
RR.
Work is continued with the white breeds,
where all the boars at the AI stations
have been tested for the F4 gene since
April 2003. The strategy for Landrace
is to transfer boars with genotypes SR
and RR to AI, while transferring Large
White boars with the RR genotype. After
one year’s work, the RR prevalence in
Landrace is increased to 5%, and in
Large White it is above 50%.
At the same time as breeding for F4
resistance in the nucleus herds, studies
are being made in commercial herds
where it is studied whether F4 resistance gives full effect in the production.
Breeding for longevity
Conformation has been included in the
breeding objective of the four breeds
in DanBred since 1995 with the aim of
improving position, leg strength and
leg movement of the breeding stock.
However, we lack knowledge of the
genetic variation for longevity, of the
correlation between conformation and
longevity, and of the correlation between
production traits and longevity. A study
was therefore initiated to find more

The study is conducted in commercial
herds with female animals of known origin. A technician from the Department
of Breeding performs an exterior evaluation of all the gilts when they weigh
approx. 90 kg, and the individual herds
submit production results and detailed
explanations for culling of the evaluated
animals.

KerneStyring®
The number of new Kernestyring herds
(Kernestyring: nucleus management
in closed herds = known origin) has
increased by approx. 5% from 2002 to
2003. The typical herd is a large herd
with zigzag strategy in the production of
gilts. In the short run, it is not realistic
to improve the index level significantly
by using the nucleus management
programme alone. The long-term aim
of the lowest ranking herds should be
to approach the average level, which
requires years of determined efforts or
partial purchase of breeding stock.

Up until August 2004, exterior evaluation has been performed on 16,450 gilts,
and this part of the project is finished.

The selection effect expresses the difference that is created within a herd
between the index level for sows that

Culling reasons have been recorded on
9,100 of these gilts. The project awaits
culling of the last sows. When the final
data material has been collected, the
numbers will be analysed more closely,
and the reproduction data of the sows
will also be included. Heritability of
longevity and correlation to production
traits will be calculated, and the value of
the current conformation evaluation in
the nucleus herds will then be compared
with the longevity of the production
sows. It is expected that the project will
create the basis for evaluating whether
the breeding objective can be adjusted
to ensure that finishers and sows do not
encounter welfare problems some day.

are used for either purebred and crossbred services or for zigzag services, and
finisher litters. This effect is positive in
both the nucleus herds and the zigzag
herds, which means that the nucleus
management herds generally use the
breeding management tool.

knowledge of these factors. The study is
conducted as a PhD in co-operation with
the Royal Veterinary and Agricultural
University and the Danish Institute of
Agricultural Sciences.

It can be seen that the best on-farm
breeders reach good results, as they are
able to produce LY/YL and zigzag litters,
which in terms of index are level with
the average of the multiplier herds.
The sow experiment at Grønhøj
The aim of this experiment is to analyse
the efficiency of different recruitment

Table 1. Average index level in the nucleus herds, August 2004
Purebred nucleus herd
Landrace
Large White
Average female animal index
88
76
Average crossbred index
96
Top 5, crossbred litter index
104
Bottom 5, crossbred litter
81

Zigzag
herd
81
96
105
88

Table 2. Preliminary production results of the number of piglets born per litter in the sow experiment at Grønhøj, February 2004.
The parentheses show the number of litters on which the average is based.
Breed
1 litter
2 litter
3 litter
4 litter
5 litter
6 litter
7 litter
8 litter
9 litter 10 litter
LL
12.2 (263)
13.2 (222)
13.5 (178)
13.7 (134)
13.5 (85)
13.5 (41)
15.2 (13)
17.0 (1)
YL
12.7 (521)
14.0 (407)
15.1 (333)
14.9 (257)
14.8 (181)
14.2 (121)
14.4 (75) 13.7 (31) 15.1 (7) 17.0 (1)
(YD)L
12.2 (452)
13.5 (407)
14.7 (331)
14.3 (256)
14.5 (188)
14.5 (131)
14.1 (82) 13.6 (26) 12.8 (6) 13.0 (1)
ZZ(L-)
12.8 (144)
14.2 (107)
15.5 (80)
14.5 (59)
15.2 (39)
13.1 (25)
15.3 (14)
12.0 (4)
14.0 (1)
ZZ(Y-)
13.0 (166)
14.5 (112)
15.5 (80)
15.2 (62)
15.3 (52)
15.9 (26)
14.0 (9)
10.5 (2)
10.0 (1)
-
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gained access, with limited test capacity,
though. In 2003, the National Committee
decided to include resistance to F4 in
the breeding objective.
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strategies in the sow unit. The aim is
to calculate the efficiency of the combinations YL, (YD)L and zigzag sows in
the same production environment. The
project will be finished by the end of
September, when data treatment starts.
The preliminary results are shown in
table 2.
Osteochondrosis
A trial at Grønhøj studied the importance of osteochondrosis for longevity
and welfare in sows. 562 gilts distributed among the combinations LL, YL and
(DY)L were examined for osteochondrosis by way of X-rays when they were 6-7
months old. The animals were anaesthetised, and the elbow, front knee and
knee in both sides were x-rayed. The X-
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rays were evaluated according to a scale
from 1 to 5, where 1 denote normal
changes and 5 serious changes. After
the X-ray, there were two options for
the animals: the gilts continued as sows
in the production, and the influence of
osteochondrosis on longevity expressed
as age at culling could be analysed. The
other possibility was culling of the young
sows before their first farrowing. A total
of 134 gilts (24%) were culled before
their first farrowing. The staff in charge
of the decision to cull the animals were
unaware of the outcome of the X-ray.

12

The YL gilts had most osteochondrosis
in the elbow joints, and (DY)L most in
the front knee joints, while there was no
significant difference in the prevalence
of osteochondrosis in the knee joints
(cf. table 3). Landrace had the fewest
osteochondrosis problems. Thus, there
were no indications of crossbred fertility.
There was a negative effect of osteochondrosis (in both elbows and knee
joints) on the chance of young animals
of becoming sows, as there was a higher
average score among the gilts culled
before their first farrowing.
There was a significant difference
between the three combinations in
terms of longevity, as Landrace was
culled six months earlier than the two
other combinations. However, there was
no further effect of osteochondrosis on
the longevity of the animals that continued as sows in the production. This

result is probably the consequence of
an efficient selection of the gilts before
service, and may very well be different
in other herds.
In conclusion, osteochondrosis is a
reason why many of the gilts do not
continue in production, and is thereby a
relevant trait in connection with the longevity of sows.
Breeding for disease resistance
The project “breeding for disease resistance” was initiated in 1999, and the first
phase was finished in 2002.
Phase 1 included collection of data
from 12,481 pigs that were offspring of
12 selected AI boars (Duroc) and LY/YL
sows. The pigs were born in three commercial herds that were selected among
herds with pneumonia problems in order
to have a fair number of animals with
pneumonia.
The results of phase 1 show a great
difference in mortality and disease
resistance among the offspring of the 12
boars. For example, the prevalence of
pneumonia varied from 18% to 59% for
the offspring of the best and the poorest boar, respectively, for this trait. This
indicates a genetic correlation between
parent animals and their offspring in
terms of disease resistance.
On the basis of the results achieved in
phase 1, the project “genome scan” was
initiated.
Breeding for disease resistance II
(pneumonia project)
Pneumonia among finishers is in some
herds a problem that is very difficult
to get rid off despite a sound housing environment. It has therefore been
discussed whether hereditary variation
exists of pleuropneumonia, and much
indicates that this is the case. In the
project “breeding for disease resistance”, the health of offspring of Duroc
boars was recorded and analysed. Two
types of lung lesions were studied,
among other things. It was concluded
that there were significant differences in
the prevalence of pneumonia between
the offspring of the boars. To study

Table 3. Prevalence of osteochondrosis
LL YL (DY)L Significance
Pigs
183 195 181
Elbow joint 1.47 1.96 1.61
**
Front knee 1.64 1.63 1.97
*
Knee joint 3.35 3.06 3.05
NS

Data will be collected from a sow herd
with 350 sows of known origin. The sows
will be inseminated with specified Duroc
boars, and 6-8 litters will be produced
per boar. At least 800 litters will be
produced in this study, and the study
will include approx. 10,000 performance
marked animals.
At slaughter, the animals’ lungs will
be evaluated by vets/assistants at the
slaughterhouse in Holstebro by way of
lung recordings. Pneumonia and chronic
adhesive pleurisy are recorded on a
scale from 0 to 3.
The study will run in 2004/2005. The
heritability of the two lung disorders
will be calculated on the basis of the
subsequent analyses, and the possibility
of using these in the future breeding will
be clarified.
The pig genome project
Phase 1 of the Sino-Danish pig genome
project is now completed.
Six million sequences, or reads, have
been performed in total. The researchers estimate that phase 1 provides
knowledge of 60-70% of the pig’s
genome.
In phase 2 the last 30-40% of the pig’s
genome will be sequenced, and in principle Phase 2 could start now. However,
the financial consequences of Phase 2
are so comprehensive that it is impossible for Danish pig production to carry
out such a task alone. It is therefore
being investigated whether a European/
American consortium could be established to solve this task.
Already now, the results from Phase 1
are being used in the project “breeding
for disease resistance”.

Genome scan
The project “genome scan” is based
on phenotypic data and tissue samples
collected in the project “breeding for
disease resistance”.
The aim of the project is to identify
chromosome areas containing genes
that cause phenotypic differences in the
disease resistance, in the meat quality
and production traits. The final aim is to
develop DNA-based test methods that
make it possible to select animals for
desired or undesired traits on the basis
of e.g. a blood sample or a cartilage
sample.
The genome scan project includes five
phases corresponding to a trial period of
five years. The project is well underway,
and the calculation of the first SNPbased (Single Nucleotide Polymorphism
≈ mutation) genetic map was concluded
at the end of April 2003.
The project is carried out in co-operation
with the Danish Institute of Agricultural
Sciences, the Dept. of Animal Breeding
and Genetics, who possesses the relevant research qualifications within this
area. The project is supported by funds
from the Danish Innovation Act.
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these differences in more detail, a study
was initiated to analyse the heritability
of two types of pleuropneumonia, pneumonia and incidence of pleurisy with the
aim of selecting for greater resistance to
these disorders.

Breeding

Research and development

13

04

Semen sale
In 2003/2004, approx. 66% of all services were performed with purchased
semen. The figure was calculated on
the basis of a population of 1,150,000
sows. DanBred’s AI stations sold
4,010,494 semen doses in 2003/2004,
which corresponds to an increase of
approx. 9% compared with last year.
The development in semen sale over
the last five years is shown in figure 1.
A new instrument for measuring
semen concentration
A new instrument for measuring semen
concentration, the NucleoCounter SP100 (SP-100), has been installed at all
DanBred’s AI stations (cf. picture).
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The National Committee for Pig
Production made several trials before
approving the instrument. The SP-100
was compared with the control equipment for measuring semen concentration (flow cytometry) (trial report 613);
it was tried with the entire production
apparatus of the AI stations (trial report
639); and finally it was used at an AI station to see whether it could be used by
people in practice.
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Figure 1. The development in the sale of final diluted semen doses.
the semen concentration very accurately. The control is used as a means of
monitoring the quality of the AI stations.

whether semen produced at DanBred’s
AI stations contains living bacteria. It
is furthermore checked whether tubes

Since its introduction, the control of
processed semen has put more focus on
the quality and has been used as a tool
for further optimisation in the production of semen doses.

used in the production of semen contain
bacteria. In the past year, no positive
samples were found during the spot
checks.

Microbiological control of semen
Bacteria in the semen immediately after
collection is unavoidable. The addition of
antibiotics must ensure that the bacteria
in the semen are killed. Spot checks
are routinely performed to determine

With the introduction of the SP-100, the
AI stations are able to produce more
uniform semen doses than previously.
This presents new prospects for the
future. For years, a safety margin has
been used, so that more sperm cells
than necessary have been added deliberately to ensure an optimum result for
everybody. With the production of more
uniform semen doses, it is expected that
in future the AI stations will be able to
add fewer sperm cells per dose and still
ensure an optimum result for the pig
producers. The National Committee is
therefore currently studying the use of
fewer sperm cells per insemination.
Control of processed semen
Semen doses produced at DanBred’s AI
stations are under constant control. This
control is based on a random sample
of semen doses where the number of
sperm cells per semen dose is measured. The control is made with a flow
cytometer (the control equipment of
the National Committee) that measures

2000/2001

The NucleoCounter SP-100.

If bacteria are found, they are assumed
to be resistant to the antibiotic used.
The control is thus also a monitoring of
possible resistance in the bacteria.

Reproduction

Artificial insemination (AI)
Addition of antibiotics to semen
The shelf-life of amoxicillin and gentamycine suspended in semen diluent was
studied (Brief 0411). The antibiotic must
be suspended in the semen diluent to
make sure that the staff at the boar stations do not handle the dry antibiotic.
Dry antibiotics are more likely to cause
allergic reactions than liquid antibiotics,
and working with this must be avoided
as far as possible.
The results showed a good shelf-life for
up to 10 weeks from the date of production.
Storage time for raw semen before
dilution
A study was made of different storage

The vitality of Hampshire semen is at the same level as for Landrace and Large
White.

Vitality of Hampshire semen
The vitality of final diluted Hampshire
semen was studied using flow cytometry. Semen doses from 60 ejaculates
from 25 boars were analysed in this
trial. The trial showed an average vitality of 86%. If this figure is compared
with vitality data from approx. 1,600
semen collections from 170 Landrace
and Large White boars, there were no
differences in the vitality compared with
Hampshire boars.

The National Committee for Pig Production, Annual Report 2004

times for raw semen. The objective was
to study whether raw semen can be
left to stand for more than 30 minutes
after collection before being diluted.
The results did not indicate that semen
could not be left to stand for one hour
as opposed to 30 minutes after collection. The study led to changes in the
guidelines for semen preservation at the
AI stations, as the time limit from collection to dilution has now been extended from 30 minutes to one hour.

15

04
The National Committee for Pig Production, Annual Report 2004

Reproduction

Insemination

16

Management in AI service units
Experiences from 15 commercial herds
were studied to find differences in
management between herds with good
reproduction results (defined as a farrowing rate of >90% for three consecutive quarters) and poor reproduction
results (defined as a farrowing rate of
80% or less for three consecutive quarters). The experiences were ranked on
the basis of a checklist, and they showed
that both types of herds were managed
largely the same way. Therefore, a good
result is not explained by a single factor
alone. The difference between why some
herds do well and others badly can be
explained by the fact that the staff in
herds with good results work systematically and have a good understanding of

cially supported by Norma and Frode S.
Jacobsen’s Fund.

the animals they work with.

used in the group with two billion sperm
cells.

Post-cervical insemination
During post-cervical insemination, the
semen is led into the body of the uterus.
A traditional catheter is introduced
in the back of the cervix where it is
fastened – as in traditional insemination. Subsequently, a plastic tube is led
through the catheter and through the
cervix. The catheter is shown in figure
1. Studies have shown that there is
no correlation between the insemination method and pain reaction in the
sows, and that the method does not
cause more injuries to the cervix of the
sows than a traditional catheter or a
boar. A present trial under the Danish
Animal Experiments Inspectorate will
clarify whether the same reproduction
results can be achieved with post-cervical insemination as with traditional
insemination, while at the same time
significantly reducing the concentration
of sperm cells.
Prostaglandin and post-cervical
insemination
Studies have shown that the prostaglandin content (PG) of the blood increases
during insemination. This increase is
not seen during mating. Secretion by
the sow of large amounts of PG restricts
the semen transport and is therefore
undesirable. A current trial is studying whether post-cervical insemination
also increases PG and how an increase
can be minimised. The trial is finan-

Reduced semen concentration
Preliminary results from phase one of
a trial of reduced semen concentration
(two billion vs. one billion progressively
motile sperm cells per semen dose)
showed that the difference in reproduction results was no higher than 1.0 piglet born per litter. The trial will continue
until there are enough data to investigate a difference of 0.3 piglets born per
litter. A two-chamber bag is used for
the group with 1 billion sperm cells (cf.
picture): one billion sperm cells diluted
in 40 ml diluent are used for the insemination followed by 40 ml pure diluent. A
regular semen bag with 80 ml diluent is

Shelf-life of boar semen
A current trial will clarify whether it is
possible to store diluted semen for more
than the guaranteed 2.5 days and still
achieve the same reproduction results.
Thereby, it will be possible to distribute
the workload at the AI stations over the
entire week. It would be advantageous
for pig producers if semen collected and
delivered on e.g. Monday could last for
longer than Wednesday noon, so that it
can also be used for re-breeders and
gilts.

Figure 1. Catheter for post-cervical
insemination.

Figure 2. Two-chamber bag for insemination with reduced semen concentration.
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Figure 1. Liveborn piglets in the efficiency control.

.8
Ap 9-9
r.
0
Ap 90r. 91
9
Ap 1-9
r.
2
Ap 929
r.
3
9
Ap 3-9
r
4
Ap . 94
r. 9
9 5
Ap 5-9
r.
6
Ap 96r. 97
Ap 979
Ap r. 9 8
r. 8-9
Ap 99- 9
r. 200
20 0
Ap 00r. 01
Ap 01r. 02
Ap 02r. 03
03
-0
4

13
12.5
12
11.5
11
10.5
10
9.5

Ap
r

Nurse sows are necessary
The increasing litter size (figure 1) puts
pressure on the abilities of both sow and
herd manager. Danish sows normally
have fourteen functional teats, but half
of the litters contain more than 14 live
piglets at birth. It is therefore often
necessary to place the extra piglets with
nurse sows.

Liveborn piglets

Nurse sows

the nursing period will increase and the
weaning weight decrease.
When the sows have started lactation, it
often turns out that some piglets in the
litter do not thrive (runts). Many of these
will die if nothing is done.
Previously, a runt was often exchanged
with a large thriving piglet from another
litter, and it was expected that the runt
would do better at the large piglet’s teat.
It turned out that this technique cost
daily gain for both of the moved piglets;
it is a better solution to place an entire
litter of runts with one sow.
Trial with nurse sows
In a trial with 30 nurse sows, all 30 sows
received the new piglets. In three litters
(10%) more than three hours passed
until the sows nursed the piglets for
the first time. This was, however, not a
problem as large piglets were placed
with the sows. Sixty to ninety minutes
Table 1. Effect of number of
piglets in the litter.
Piglets per litter
11
Mortality, %
8
Weaning weight, kg 7.7

lactating
13
10
7.1

Table 2. Mortality among runts
Group
Stayed
Moved
with their to a nurse
mother
sow
No. of pigs
35
40
% survival
66
90

Year

passed from the transfer of the sow’s
own piglets to the point at which she
received the nurse piglets. The more
time that passed, the quicker the sows
started nursing the piglets. All the piglets were one to two days old, so it was
almost always the sow that initiated

unit when weaning her own piglets will
continue to have a high feed intake even
though she becomes a nurse sow. In
the first days with the small piglets, the
milk production decreases considerably,
and then increases to a level lower than
previously. In our trials we have seen

the first nursing. Nothing was done to
conceal the odour of the piglets from
the sows.

one-step nurse sows gain weight while
they were nurse sows. Nurse sows that
had only had 2-7 days of lactation with
their own piglets lost 1-2 mm backfat
in their time as a nurse sow. They are
expected to do so, too, if they had stayed
with their own litter until weaning
instead. Nurse sows do not lose more
weight than normal lactating sows do.

Method for making nurse sows
Nurse sows can be made directly by
weaning a litter of piglets ready to
be weaned, and then letting this sow
receive the one-day old piglets. The
quality of the milk is acceptable to the
newborn piglets, but the sow is used
to her piglets initiating lactation, so
she will often be slow to start lactation. Nurse sows can also be made in
a two-step process by weaning a litter
of piglets ready to be weaned. The sow
then receives 2-7-day old piglets from
another sow that is then ready to receive
the one-day old piglets. The milk quality does not improve from this, but the
sow receives the piglets quicker, as she
is used to initiate the lactation. Studies
have not been conducted to evaluate
which technique results in the highest daily gain and survival among the
piglets. Nurse sows should probably
be made in a two-step process if the
objective is to move one-day old piglets
to them. Studies indicate that it does
not matter whether first parity sows or
second to fifth parity sows are used as
nurse sows. It is currently being studied
whether mortality is higher with fifth
parity sows, if they are weaned and then
are given one-day old piglets.
Is life as a nursing sow hard?
A sow that eats well in the farrowing

Nurse sows are expensive
A nurse sow is made at the expense of
alternative production. The most expensive factor is that a nurse sow takes up
space in a farrowing pen in which a new
litter could be born. This is described in
table 3, where two herds are compared.
Both herds have room for 13 farrowings
a week and both herds have 13 liveborn
piglets per litter. One herd chooses
to have 11 farrowings a week and two
nurse sows, while the other chooses 13
farrowings with no nurse sows. Table
3 shows that 13 farrowings without the
use of nursing sows will result in most
weaned, but smaller, pigs.

Table 3. Economy when using nurse sows
with 13 liveborn piglets/litter and 13
farrowing pens per week.
Farrowings/week
11 13
Nurse sows/week
2 0
Piglets born
11 13
Mortality in the lactation
period, %
8 10
Weaned pigs/week
132 152
Weaning weight/pig, kg
7.7 7.1

The National Committee for Pig Production, Annual Report 2004

Nurse piglets
The extra piglets must have had at least
eight hours to take in colostrum from
their biological mother before being
moved to the nurse sow. If the largest
piglets in the litter are chosen, there is
a greater chance of the piglets having
taken in colostrum first. If the largest
litters are not reduced, the mortality in
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The body condition of sows and gilts
affects the productivity. Breeding for
meaty and lean animals has changed the
Danish finisher from being a source of fat
to being a source of meat. Regardless of
genetics, an incorrect feeding intensity
for breeding stock will result in too fat
or too thin breeding stock.
Measurement of body condition
The body condition is measured on the
basis of the backfat thickness. It is agreed
internationally to measure the backfat
on live animals on one or more locations
before the hip-bone. The thickness of fat
measured perpendicularly to the skin is
expressed in millimetres. CT scanners
are being used in a project with the Royal
Veterinary and Agricultural University to
get a complete picture of the distribution
of fat in sows. When the project is finished, the optimum locations for backfat
measurement will be used in practice.

The National Committee for Pig Production, Annual Report 2004

Importance of the body condition
A number of measurements of the sows’
backfat level at farrowing was made.
The results were compared with the
sows’ performance in the farrowing
unit. The results are not unequivocal,
so it is not yet possible to provide a precise, optimum backfat measurement.
However, some limits to the backfat
measurement may be given.

18

Fat sows
Fat sows need more energy just to
transport blood and oxygen to the extra
fat. Furthermore, the extra fat results in
a lack of appetite in the farrowing unit,
which means that fat sows lose the most
weight. In fact, the loss of body condition
in the lactation period can be predicted,
if the backfat thickness when the sows
farrow is known (figure 1).
Thin sows
Thin sows have a high feed intake and
they generally have a good appetite in the
farrowing unit. If the backfat is below 15
mm, the sows have very little protective
fatty tissue on the scapular spine and they
are at risk of developing shoulder ulcers
in the farrowing unit. A sow with 15 mm
backfat will often be acceptable to the
herd manager. Therefore it is not enough
to visually assess the body condition of

the sows. Measurement of the backfat
thickness at farrowing of 500 sows from
five herds showed that 25% of the sows
had a backfat thickness below 15 mm (figure 2). These sows were at risk of developing shoulder ulcers, if the conditions in
the farrowing unit were not optimum.

factors. The average feed dose must be
adjusted to the conditions in the individual
herd to ensure a sufficient body condition
among the gestating sows. One FUp above
maintenance in one month will generally
result in a gain of one mm backfat.
Test of backfat testers
Instruments for measuring backfat
vary from cheap instruments showing
one number of the backfat thickness
to scanners showing a detailed picture
of the back including fat, muscles and
bones. If you consider buying a scanner
for gestation control, you can include
the equipment for backfat measurement
at a reasonable price. The instruments
were tested according to how well they
repeated the same measurement. The

Feeding according to backfat
The options for optimum feeding of the
individual sow vary according to the feeding
system in the gestation unit. The objective
in all systems is that sows enter the farrowing unit with more than 15 mm backfat.
The more sows that can be kept below 20
mm, the better the feed economy. Studies
in two herds showed a large difference
between the feeding intensity that met the
sows’ energy requirements. This may be
due to the sows’ genetics, the environment,
energy intake from bedding and other

results are shown in table 1.

Figure 1. Backfat loss during lactation with increasing backfat thickness at farrowing.
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Table 1. Test of backfat testers.
Model

15
Backfat, mm

Type

20

25

30

Can be used for
Standard
gestation control deviations, mm
Lean-Meater
One-dimensional tester
No
2.4
Pig-log 105
One-dimensional tester
No
1.3
Kraut Krämer USK 7D One-dimensional tester with screen
No
1.1
Sonograder
One-dimensional tester
Yes
2.9
Pie S 50 Tringa
Two-dimensional tester
Yes
1.6
Aloka SSD 500
Two-dimensional tester
Yes
0.7

Biacton is marketed as a “problem
solver” in case of post-weaning diarrhoea. The product should be given at
weaning in high doses. The aim of this
trial was therefore to clarify whether
Biacton could reduce the mortality and
the number of diarrhoea treatments in
the first weeks post-weaning.

high, though. The value of the reduced
mortality was DKK 6/pig, but DKK 5/pig
must be deducted from this in costs of
using the product. The trial results are
published in trial report 655.
According to the producer, Biacton can
also be used as a “productivity enhancer”. The product must then be supplied
continuously through the entire weaner
period in a reduced dose. However, a
previous trial (trial report 575) did not
show a significant effect on the production results when using the product this
way.

Overall, the trial showed no effect of
Biacton on the number of diarrhoea

Feed without fishmeal
Fishmeal was put into focus during
the last years’ debate on food safety.

treatments post-weaning (1.9 days per
pig in the control group versus 1.7 days
in the trial group). However, there was
a tendency to a reduction in the mortality from 8.7% to 6.2% for the pigs
given Biacton. The mortality was still

Fishmeal can be mistaken for meat and
bone meal, and as the use of meat and
bone meal is not allowed due the risk
of BSE, several restrictions have been
introduced on the use of fishmeal. For
instance, farmers must be authorised if

Table 1. Primary protein sources, inclusion rates shown in parentheses
Group
1
2
3
Start feed:
LT-fishmeal (10)
Soya protein conc. (14) Soya protein conc. (13)
Soya protein concentrate (9) Dried whey (6)
Hulled soybean meal (6)
Dried whey (6)
Potato protein conc. (5) Potato protein conc. (5)
Dried skimmed milk (5)
Weaner
feed:

Hulled soybean meal (8)Hulled soybean meal (7) Hulled soybean meal (10)
Soybean meal (8)
Soybean meal (7)
Soybean meal (10)
Fishmeal (7)
Soya protein conc. (4)
Soya protein conc. (7)
Potato protein conc. (4)
Potato protein concentrate = Protastar
Soya protein concentrate = HP300 (soy protein product 56% with a low content of
antinutritional matter)
Hulled soybean meal = HP soy
Table 2. Production results and production value (feed without fishmeal)
Group (description in table 1)
1
2
3
First three weeks post-weaning
Daily feed intake, FUgp
0.33
0.33
0.32
Daily gain, g
199
195
184
Feed conversion, FUgp/kg
1.65
1.67
1.78
3-8 weeks post-weaning
Daily feed intake, FUgp
1.27
1.22
1.24
Daily gain, g
633
646
650
Feed conversion, FUgp/kg
2.03
1.90
1.92
Productivity for the entire period (same feed price in all 3 groups)
DKK/pig
55.7
59.6
58.2
Index*
100
107
104
* There must be a minimum difference between two groups of 7.7 index points in order
for the difference to be significant.

Weaners do well on feed without fishmeal – soya products and potato protein concentrate are good alternatives.
they wish to mix their own feed with
fishmeal in its pure form. Herds with
both ruminants and pigs using finished
feed with fishmeal must have, among
other things, separate storage of feed.
New trial results show that feed without fishmeal gives as good production
results as feed with fishmeal. Three
different diets were tested (table 1). The
feed in groups 1 and 3 cost largely the
same, whereas the feed in group 2 was
more expensive per 100 kg.
On the basis of daily gain and feed
conversion, the production value was
calculated using the same feed price in
all three groups. The production value
thereby expresses the pigs’ productivity
alone. The index of the production value
compared with group 1, which was set
to 100, was:
Group 1: 100 index points
Group 2: 107 index points
Group 3: 104 index points
The trial showed that the pigs given the
more expensive feed with a larger share
of milk products (group 2) and the pigs
in group 3 given feed without fishmeal
reached the same productivity as the
pigs in group 1 given feed with fishmeal.
The pigs given the most expensive feed
(group 2) did a little better than the
pigs given the fishmeal diet (group 1).
However, the increased productivity did
not fully make up for the increased feed
costs (table 2).
Furthermore, the trial showed that the
weaners only partly covered the more
expensive feed in group 2. Further information can be found in trial report 652.
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Biacton
A trial studied the probiotic additive
Biacton, which consists of freeze-dried
lactic acid bacteria (Lactobacillus farciminis). The product was added in the
farrowing pen, and to feed and water for
weaners.

Nutrition
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Benzoic acid and lactic acid/formic acid
The effect of adding 1% benzoic acid or
0.5% formic acid and 0.5% lactic acid to
weaner feed was studied in one herd.

the group given Agaricus. The addition
of 0.1% Agaricus will cost DKK 189/100
kg feed, and is therefore not realistic to
use.

The preliminary results show that the
pigs given feed with acid had a higher
daily gain compared with the pigs given
feed without acid. The feed conversion did not differ significantly. If the
achieved productivity is expressed in
a production value calculated with the
same feed price in all three groups, the
following index is obtained:

On the basis of these results, it cannot
be recommended to use neither Rød
Solhat nor Agaricus in weaner feed in
the doses selected in this trial and with
the current price level. Neither of the
products is authorised for pig feed today.
Further information can be found in trial
report 665.

Control (no acid): 100 index points
Lactic acid/formic acid: 105 index points
Benzoic acid: 108 index points

The National Committee for Pig Production, Annual Report 2004

Today, it is illegal to add benzoic acid to
weaner feed. Benzoic acid is currently
only approved for finishers in a dose of
0.5-1%.
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Other commercial products
The National Committee routinely
studies diets and products/additives
on behalf of companies for payment.
Recently, a trial tested the addition of
5% Rød Solhat, which is a dried pelleted
product of the plant Echinacea Purpurea
cultivated in Denmark, and the addition
of 0.1% Agaricus, which is a dry extract
of the fungus Agaricus Blazei Murill
extracted by way of hot water. Both
products were compared with a neutral
control diet. The trial showed that there
was no significant difference in production value between the control group
and the group given Rød Solhat. There
was, however, a significant improvement in the production value of 11% in

Regardless of dosage, the addition of
CH01-141 did not improve the production value. The production value was
significantly higher in the group given
0.6% CH01-186 compared with control.
The addition of CH01-186 improved the
productivity by 9%. The calculation of the
actual price shows that after paying for
the product, there will still be an economic advantage in using CH01-186.
Microbiological analyses of the pigs in
groups 1, 3 and 5 showed that the addi-

The addition of 1% acid to the feed
resulted in a significantly higher production value compared with the feed
without acid.
If only the achieved production results
are considered, the feed in group 2 can
cost DKK 9 and in group 3 DKK 13 more
than in group 1 to achieve the same economic result. The effect on Salmonella
excretion was also measured in this trial
(see results on page 49).

1: Control
2: 0.3% CH01-141, Kemira
3: 0.6% CH01-141, Kemira
4: 0.9% CH01-141, Kemira
5: 0.6% CH01-186, Kemira

Some aromatic compounds increase
the feed intake.

Products from Kemira
Another trial studied three doses of the
acid product CH01-141 and one dose of
the acid product CH01-186 (both products from Kemira). The products were
compared with a neutral control diet.
The two products are coated acid products consisting of a mix of organic acids.
The carrier constitutes 50% in both
products. CH01-141 contains formic
acid, sodium formiate, phosphoric acid,
lactic acid and citric acid. CH01-186
contains ammonia formic acid, sodium
formiate, phosphoric acid, potassium
sorbate and citric acid.

tion of the acid products resulted in:
• a reduction of pH in the small intestine
• an increased content of lactic acid
bacteria and lactic acid in the small
intestine
• a reduction in the population of yeast
in the intestine
• a 50% reduction every 20 minutes in
the population of colibacteria in the
stomach in all three groups. This was
not affected by the addition of acids
• growth of colibacteria in the small
intestine in groups 1 and 3, while the
addition of CH01-186 killed colibacteria in the small intestine
The addition of both acid products had
a positive effect on the microbial ecosystem in the intestine, but not in the
stomach. The products are currently not
on the market. For further information,
see trial report 666.
XT4
The aromatic compound XT4 consisting
of extracts of thyme, oregano and cayenne pepper was studied. 200 g/tonne
were added to the start diet, and 100
g/tonne were added to the weaner diet.
The trial found no effect on the production value of adding the product.

Fat/oils in weaner feed
This trial studied the production economy of different sources of fat in weaner
feed:
1. Pig fat
2. Rapeseed oil
3. Palm oil
4. PFAD (Palm Fatty Acid Distillate)
+ 5-10% palm oil
5. 50% palm oil/50% PFAD
6. Coconut oil

Nutrition

Feeding of weaners
The preliminary results show that rapeseed oil resulted in a lower production
value than expected. Analyses have not
been able to confirm or deny that this
was caused by a poor pellet quality and
subsequent rancidity, or a bad taste of
the product.
Further studies are being carried out:
1. Pig fat, rapeseed oil and PFAD
2. Pig fat, rapeseed oil and soybean oil

The composition of the diets was identical except the 5% inclusion of the different sources of fat. The effect of adding
various vegetable fat sources was compared with animal fat. The production
results are shown in table 3. The trial

The results of this trial show that the
current energy values of palm oil and
in particular PFAD are probably too
low. Clarification of the values of the fat
sources included in this trial awaits the
results from digestibility trials initiated
in July 2004 at the Danish Institute of

showed that compared with animal fat:

Agricultural Sciences.

The fat source may influence the pigs’
productivity.

Table 3. Production results and production value of fat/oils in weaner feed
Group
Animal fat
Rapeseed oil
Palm oil
Daily gain, g
440
407
466
Daily feed intake, FUgp
0.84
0.82
0.86
Feed conversion, FUgp/kg
1.91
2.04
1.85
Production value, using the prices of the last 5 years
DKK/pig
57.3a
47.9b
Index
100
83
*Tendency

61.6b
108

PFAD
452
0.85
1.88

Palm oil + PFAD
449
0.84
1.89

Coconut oil
473
0.89
1.88

59.5a
104

58.4a
102

61.2a*
107

The National Committee for Pig Production, Annual Report 2004

• the addition of rapeseed oil resulted
in a 13% lower productivity
• palm oil and coconut oil resulted in
a production value that was 8% and
7% higher, respectively
• there was no difference in
production value compared with the
addition of PFAD and the combination
of 50% palm oil and 50% PFAD
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Coarsely ground meal feed resulted in e.g.
• a gastric content with a porridge-like
texture

of acid to pelleted feed could reduce
the growth conditions of Salmonella
and that the use of acid could therefore be included in an action plan for
Salmonella in sow units.

Hours post-feeding
-0.5

0.5

2

5

8

0.0
-1.0
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CM

T½=9 min.

T½=9 min.

-6.0

T½=11 min.

-5.0

T½=12 min.

-4.0

T½=40 min.

-3.0

T½=29 min.

-2.0

T½=24 min.

T½=98 min.

Meal vs. pellets for sows
The effect of feeding sows finely ground
pelleted feed or coarsely ground meal
feed was studied in another trial. The
effect was measured on, among other
things, the microflora in the gastro-intestinal tract, the acidity and the texture of
the gastric content (trial report 668).
The trial was conducted because of lack

Pelleted sow feed with acid
The preliminary results show that compared with feed without acid, the addition of 1% formic acid and 2% lactic acid
resulted in:
• a reduced population of bacteria in the
gastro-intestinal tract
• a lower pH in the stomach, caecum
and large intestine
• a higher concentration of lactic acid
and formic acid in the gastric content
• a threefold increase in the death rate
of Salmonella DT12 measured in the
stomach
The results indicate that the addition

The trial showed that meal feed positively
affected the conditions in the sows’ gas-

T½=9 min.
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The pigs given meal feed had a reduced
population of enterobacteria in the
caecum and the small intestine. This
indicates that a combination of a low
pH and a high concentration of organic
acids in the gastric content is important
to reduce the population of enterobacteria and to kill Salmonella. Salmonella is
thereby prevented from colonising other
parts of the intestinal system.
The trial underlined the importance of
the stomach as a biological barrier to
prevent Salmonella infections in finishers. Although it was shown that coarsely
ground meal feed has a number of positive effects on the conditions in the stomach compared with finely ground pelleted
feed, it also reduces the pigs’ productivity.

tro-intestinal tract. Coarsely ground meal
feed is therefore expected to reduce the
prevalence of Salmonella in sows.

acid and butyric acid in the large
intestine

T½=14 min.
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• establishment of a pH gradient
• a prolonged retention time in the
stomach
• a larger population of lactic acid
bacteria and a higher concentration of
organic acids
• a lower population of enterobacteria
• a faster in vitro death rate for
Salmonella DT12 in the gastric content

of documentation of which interventions
should be recommended in sow units
with Salmonella problems among the
weaners. Several finisher trials have
shown a clear correlation between the
gastro-intestinal conditions and the prevalence of Salmonella.
Compared with finely ground pelleted feed, coarsely ground meal feed
resulted in
• a more homogenous gastric content
• a lower pH in the small intestine,
caecum and large intestine
• a larger population of lactic acid
bacteria in the small intestine, caecum
and large intestine
• a higher concentration of lactic acid in
the small intestine and a higher
concentration of acetic acid, propionic

-1

The stomach as a barrier against
Salmonella
Studies have shown that feed plays
an important part in the prevalence of
Salmonella in finishers. A study was
carried out to clarify the stomach’s barrier function against Salmonella.
The effect of coarsely ground meal feed
compared with finely ground pelleted
feed was investigated on finishers. The
effect was measured on, among other
things, the transit time, physico-chemical properties, survival of Salmonella
DT12 in the stomach and on the microbial ecosystem (trial report 661).

Growth rate, h

Nutrition
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The growth rate and half-life times (T1/2) of Salmonella DT12 measured in vitro
in the gastric content as a function of the time post-feeding in pigs given finely
ground pelleted feed (FP) or coarsely ground meal feed (CM).

Gastric content from a pig given finely ground pelleted feed (left) and from a pig
given coarsely ground meal feed (right). Compared with pelleted feed, coarsely
ground meal feed gives the gastric content a porridge-like texture, and the stomach thereby works better as a biological barrier against Salmonella infections.

Standards for threonine and lysine
A study of the supply of lysine and
threonine to finishers showed that an
increasing threonine content in feed
resulted in an increasing productivity until 4.9 g standardised digestible
threonine per FUgp. An increasing lysine
content resulted in an increasing productivity until 7.4 g standardised digestible lysine per FUgp. Compared with
lysine, threonine had a greater effect on
the feed intake. Contrary, lysine had a
greater effect on the meat percentage
than threonine.

The diets were selected by regional
pig production advisers and purchased
anonymously through pig producers.

On the basis of this trial, the Nutrient
Standards Committee decided to
maintain the current standard of 7.4 g
standardised digestible lysine per FUgp,

See trial report 662 for further information.
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The analyses of the diets generally
showed good agreement between the
declared content and the actual content in the diets, but there were large
deviations in the nutrient content of the
individual deliveries. According to the
latitudes of the Feedstuff Act, a calcium
deficiency of 23% in NA Plus and a calcium deficiency of 39% in ATR Mast DK
exceeded the acceptable value.

while increasing the standard of standardised digestible threonine from 4.7 g
per FUgp to 4.9 g.

Commercial finisher diets in
Northern Jutland
Six finisher diets were tested in the
winter and spring 2003/2004: one
control diet and five commercial diets
purchased through pig producers in
Northern Jutland. The trial showed that
the pigs’ productivity increased when
they were fed the diet “Svine Voks Korn”
from Hedegaard compared with the diet
“ATR Mast DK” from ATR (German feed).
In order to obtain the same economy,
the diet from ATR should be DKK 6.30
cheaper per 100 FUgp than the diet from
Hedegaard. There were no differences
between the other diets.
The trial comprised the following diets
with the below production value index:
1:
2:
3:
4:
5:

Control. Index: 100
Nordjysk Andel: NA plus. Index: 98
DLG: Basis Korn UK. Index: 100
ATR: ATR Mast DK. Index: 94
Hedegaard: Svine Voks Korn.
Index: 102
6: DLG: Profil 25. Index: 99
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Figure 1. Effect of lysine content on production value and gross margin per place
unit/year.
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Figure 2. Effect of threonine content on production value and gross margin per
place unit/year.
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Figures 1 and 2 show the measured and
calculated production value and gross
margin as a function of the lysine standard and threonine standard, respectively. For further information, see trial
report 659.
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Dry feed mixed on-farm segregates
during transport from the silo to the
feeders. The feed at the beginning of the
pipeline contains up to three times more
minerals and vitamins than the feed
towards the end.
Segregation of dry feed mixed on-farm
takes place because of the large difference in the particle size of the finished
feed. During transport through the
feedline, small particles will be shaken
to the bottom, while larger particles of
grain and soybean meal will remain in
the upper part.
Segregation
The extent of segregation was studied
in three herds, where the feed was
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produced by adding mineral diets,
among other things (trial report 641).
Feed samples from feeders located at
the beginning, middle and end of the
pipeline were analysed for content of
calcium, phosphorus, copper, zinc and
vitamins E, K3 and B1. For instance, in
one of the herds the calcium content
was 13.8 g/kg in the feed at the beginning of the pipeline and 4.3 g/kg towards
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Content (g/kg)

Nutrition

Segregation

First

10

Middle
8
End
6

4

2
Liquid

Dry

Liquid

Dry

Herd 1

Herd 2

Herd 3

Figure 1. Measured calcium content of the feed (g/kg). “Dry” means the calcium was
added in the form of a mineral mix. “Liquid” means the calcium was added as finely
ground chalk suspended in salt water. “First”, “middle” and “end” mark the place on
the pipeline where the samples were collected.
the end. There were generally large differences in the nutrient content of feed
rations in individual troughs depending
on their position in the house (cf. figure
1).
Of the nutrients analysed, only vitamin
B1 did not segregate. This is probably
because of the high natural content of
vitamin B1 in grain and the fact that the
grain did not segregate.
The trial also showed that dry feed
segregates in terms of particle size. In
particular with coarsely ground grain,
the feed at the beginning of the pipeline was more finely ground, and more
coarsely ground towards the end. The
soybean was not ground in the one herd,
which caused the large difference in the
grain particles, among other things. The
pigs in pens at the end of the pipeline
got approx. 12% more crude protein
than the pigs at the beginning. Soybean
meal must therefore always be ground,
regardless of the quality and degree of
grinding, to make the particle sizes as
identical as possible.

In case of segregation, there is a clear
difference in the colour of the pigs’
manure. The top picture shows the
colour of manure in the first pens, and
the bottom picture shows the colour of
manure in pens towards at the end.

Liquid

Dry

Relief
Segregation can be reduced in various
ways if feed analyses show segregation
or if the colour of the manure varies
depending on where in the house the
pigs are (cf. picture).

The above-mentioned trial showed that
segregation could be reduced (cf. figure)
if liquid vitamins, minerals and amino
acids were sprayed onto the feed in
the dry mixer. Although not eliminated,
segregation was significantly reduced.
This was the case for all the analysed
nutrients.
In another trial, grinding of supplementary feed that was subsequently mixed
with ground grain reduced the risk of
segregation (report 0308) compared with
diets based on mineral mixes.
Pre-studies have shown that the risk of
segregation is reduced if the feed contains oil or fat, but so far the effect has
not been fully analysed.
Systems with valves for each down pipe/
feeder are also assumed to reduce or
eliminate segregation. This will be studied in a future trial.
A simple way of reducing the effect of
segregation could involve feeding systems where the delivery direction alternates at each feeding. That would not
eliminate segregation, but would reduce
the effect of it. So far, no companies
offer such a system.

System. Pig producers using liquid feeding systems must make sure to update
the table values on their liquid feed
computer. The easiest way to do this is

Table 1. Table values of 45 feedstuffs
are now revised. Below are some
examples of FUgp per kg before and
now.
New feedstuff table for pigs
Old table New table
FUgp/kg FUgp/kg
Wheat bran
65.8
63.3
Naked wheat
127.0
131.4
Rapeseed meal 73.2
73.0
Soybean meal
88.0
88.2
HP 300
100.7
97.0
Dried whey, sweet126.5
131.1
Fishmeal, st.
125.1
113.1
More traits ->

by ordering the relevant table values in
connection with the feed formulation.
Feed value of grain
Is it possible for pig producers to
increase the profit in the field by selecting varieties with a high feed value?
In co-operation with the National
Centre, Crop Production, samples were
collected in 2003 of spring barley and
wheat from the national trials. Seven
varieties of each type of grain from four
locations were analysed for feed units.
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Figure 1. Preliminary results of differences between varieties in spring barley
show that Barke and Prestige contain 4 FUgp/100 kg more than Otira. More analyses of several harvest years will show whether varieties in the future should be
selected on the basis of profit measured in FUgp per ha.

The results indicate that there are dif-

However, none of the samples stored in

ferences between varieties in feed value
(cf. figure 1). However, more replicates
are required to be able to say whether
the differences are significant. In 2004,
more samples will be analysed to see
whether, for instance, the differences
are the same from location to location
and from year to year.

gastight containers were below 600 FTU
per kg grain, converted to 15%.

Phytase in grain
The reason why the phosphorus digestibility is calculated higher in feed mixed
on-farm than in pellets is the assumption that the grain contains phytase in
sufficient amounts. The recommendations assume that feed mixed on-farm
contains approximately 250 FTU natural
phytase as a minimum. Analyses of
grain in 2003 showed that there was
sufficient phytase in the grain to meet
the table values.

Drying of wheat
Several studies have shown that natural phytase in feed is destroyed when
heated to approx. 80º. The question was
thus whether drying of grain destroys
the phytase activity in the grain. In one
study, whole wheat grains with different water percentages were dried in an
incubator at different temperatures and
for different periods of time.

Analyses of the varieties showed a significant effect of variety on the phytase
activity, particularly in wheat. However,
it is expected that the varieties that were
lowest still contain enough phytase to
meet the table values.
Gastight storage
When barley and wheat were stored in
gastight containers, the phytase activity
dropped moderately by averagely 16%
in barley and 9% in wheat. There was
a tendency to an increasing loss with
increasing water percentage. The greatest loss was measured to 33% in barley
with a water percentage of 20%.

On the basis of this study, it is not possible to conclude whether gastight
storage of grain with a higher water
percentage can cause a too great loss of
phytase.

Heating resulted in only a small reduction in phytase. Reductions of more than
10% in phytase were not seen until heattreatment at 100º for at least an hour.
Therefore, a significant loss of phytase
is not expected during drying of wheat
harvested with a high water percentage.
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The new feedstuff table is published in
Info Svin (brief 0410), Landbrugsinfo
and the Integrated Farm Management

114
112
110
108
106
104
102
100

ti

The new table values are based on collection of approx. 170 feed samples in
co-operation with the feedstuff industry
and approx. 3,500 analysis results. The
feedstuff table was updated when the
new feed evaluation system was introduced, which was approved as the official system for declaration and control
of feed mixes as of April 1, 2004.

Feed value of grain

FUgp/100 kg

O

Reliable table values for all relevant
feedstuffs is a prerequisite for being
able to feed the pigs close to their needs
and thereby consider both the economy
and the environment.

Nutrition

New feedstuff table
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Action Plan for the Aquatic Environment III and phosphorus tax

The Action Plan for the Aquatic
Environment III was agreed on in the
spring 2004. It contains initiatives that
will reduce:
• phosphorus discharge to water
courses and lakes
• nitrogen leaching
• ammonia emission to vulnerable
nature
• odour
The plan will run until 2015 with evaluations of the expected progress in 2008
and 2011.
Phosphorus
The total excess phosphorus from
Danish agriculture was estimated at
32,700 tonnes in 2001. The aim is to
halve the excess before 2015, and to
reduce it by 25% before 2009. A 50%
reduction requires minimising the use
of fertilizer phosphate and dietary phosphate, while it is expected that the 2009
aim will be reached simply by changing
the feed.
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In January 2005, a phosphorus tax will
be introduced of DKK 4 per kg phosphorus in dietary phosphate, and this aim
corresponds to a reduction in the use of
dietary phosphate of 46% by 2009 compared with 2001.
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The tax of DKK 4 increases the price of
monocalcium phosphate by approx. 30%,
and the overall cost to the pig industry is
approx. DKK 46 million with a phosphorus use as in 2001. The cost is halved if
the tax leads to the expected 50% reduction of the use of dietary phosphate.

The sows must be given less
phosphorus
phosphorus content in livestock manure
has a long-term effect, as it reduces the
current accumulation of phosphorus
in the ground. In the short term, the
phosphorus discharge will be reduced

of applications for extensions and estab
lishments of new livestock farms. Within
this area, the National Committee in
particular is studying reduced manure
surfaces, cooling of slurry, addition of

by 10 meters of crop-free buffer zones
along water streams and lakes, partly by
voluntarily regrouping fallow and partly
through MVJ support to crop-free buffer
zones. Furthermore, more focus must
be placed on reducing phosphorus in
wastewater.

acid, and purification of air of ammonia
and odour.

13% less nitrogen leaching
A number of measures will be initiated
to reduce the nitrogen leaching, such as:

• reduction of odour nuisances and
ammonia emissions
• reduction of excess phosphorus and
mapping of risk areas of phosphorus
loss
• improvement of ecology

• tightened late crop requirements,
particularly at livestock farms
• possible tightening of the use of livestock manure, if technically possible
• establishment of wetlands and
afforestation
• crop-free buffer zones that will also
reduce nitrogen leaching

Minimal use of phosphorus in pig feed
requires a combination of phytase and
phase feeding so the requirement of the
pigs is constantly only just met. Part of
the research funds from the Action Plan
for the Aquatic Environment will thus be
used to guarantee the scientific basis of
minimising phosphorus in the feed.

Ammonia and odour
In order to protect vulnerable nature,
the following measures are required:
• a buffer zone of 300 m around vulnerable nature, which will affect approx.
7% of the agricultural area in which
livestock farms must not extend
their production if this would lead to
increased ammonia emissions
• re-evaluation of environmental
authorisations min. every ten years

The National Committee for Pig
Production participates with practical
trials of diets with phytase, where the
aim is to find the minimum content of
total phosphorus. A reduction of the

The Action Plan also focuses on the
reduction of odour nuisances and on
more stringent distance requirements. A
new odour instruction will be prepared
with the aim of improving the treatment

Research programme
The objectives are supported by
research programmes concerning a
number of issues, such as:

At the end of 2004, the Danish Forest
and Nature Agency will publish a new
odour instruction, which will be a helpful tool for the municipal councils for
evaluation of possible odour nuisances
from pig herds.

Environment

Odour from housing units

Acetid acid

Trimethylamine

Butyric acid
p-Cresol

In co-operation with research institutes,
it is attempted to clarify the factors
affecting odour emission and how to
improve the methods for measurement.

Propionic acid

New odour instruction
When evaluating odour from pig herds,
most municipal councils have so far
based their evaluation on the so-called
FMK instruction (from the Association
of Environment Staff in the municipal
councils). However, more and more

The FMK instruction has different
requirements to odour levels in:
1. Urban zones and summer house
areas and future dwelling areas
2. Villages and concentrated dwellings
3. Rural zones with individual dwellings
When the new odour instruction has
been submitted to hearing, the Danish
Forest and Nature Agency will decide
whether to maintain the above division.
The worst-case scenario is that the
same requirements be made to villages
and concentrated dwellings as to urban
zones.
Finally, the new odour instruction
may contain different requirements to
new livestock housing and extensions,
respectively.
The new instruction will follow a new
European standard for measuring odour,
and the odour unit will therefore be
changed to the European Odour Unit,
abbreviated OUE. As a consequence, the
odour measurements made in Denmark
over the last two years will become 1.22.0 times higher. However, it is expected
that the acceptance limit be increased
correspondingly.

Individual substances in housing air.
Individual substances
A new project will detect the substances
in the housing unit air that are decisive
for odour nuisances to neighbouring
buildings. The project is made in cooperation with the Danish Agricultural
Advisory Service, the Danish Meat and
Research Institute, LugtTek A/S, the
Technological Institute and Novozymes.
New knowledge in this area will result
in a more applied effort in combating
odour from housing units through management, feeding, additives and chemical/biological deposition of odorants in
manure and outlet air.
Furthermore, the method will be a good
supplement to the olfactory meter measurements, in which the human nose is
the measurement instrument.
Today, odour is measured by collecting
a sample of the housing unit air and
submitting it to the Danish Meat and

Research Institute or Eurofins Danmark
A/S. The sample is subjected to a socalled olfactormetric analysis in which
5-6 people assess how many times the
air sample needs to be diluted before it
is impossible to detect it. If it needs to
be diluted 1,000 times, for instance, the
odour concentration in the bag is 1,000
OUE. The individual substances are collected in the housing unit by sucking air
through a pipe. This pipe contains very
fine particles that absorb the odorants.
The individual substances are subsequently identified with a gas chromatography followed by mass spectrometry
(GC/MS).
The project consists of selecting the
best materials for absorbing the housing unit air and optimising the collection
method, and at the same time ensuring
that all the significant odorants have
been absorbed. The GC/MS has two
odour gates. Thereby two persons can
smell the same substance and describe

Minimum distances from a finisher herd with 209 livestock units, if an odour concentration of 3-20 OUE is allowed.
Category
Urban zone,
Village and
Rural zone
summer house area concentrated
or future
dwellings
dwelling site
Current FMK model
420 meter
250 meter
130 meter
Suggestions to
3 OUE (700 m)
5 OUE (440 m) 10 OUE (250 m)
odour levels an
5 OUE (440 m)
7 OUE (280 m) 12 OUE (175 m)
consequences of these
7 OUE (280 m)
10 OUE (250 m) 20 OUE (125 m)
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municipal councils are starting to consider odour from agriculture on equal
terms with odour from industrial companies, resulting in significantly more
strict requirements.
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Odour from housing units
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the characteristic odour contribution of
the substance while the substance is
being analysed. For example, trimethylamine smells of rotten fish, dimethyl
sulphide smells of rotten cabbage,
phenol compounds are so-called aromatic smells, and indole smells of liquid
manure or of boar.

In co-operation with the Danish Meat
and Research Institute and Force
Technology, air samples from housing
units were analysed with an odour sensor developed by Force Technology and
PBI Dansensor A/S. The results were
compared with an olfactory meter analysis of the same samples.

Although the method is not fully developed and the concentration of individual
substances cannot yet be described
exactly, it is possible to express the
relative difference between two odour
samples. Many measurements have
been made where, at the same time
as air was collected in bags olfactormetric analysis at the Danish Meat
and Research Institute, air was sucked

The aim was to develop a method of
measurement that could be used in and
around pig housing.

through a pipe and analysed at LugtTek
A/S. The measurements of biological
purification of air showed that even
though the volatile fatty acids, skatole
and a number of other substances were
almost eliminated through the filter,
the actual odour concentration was only
halved. Some substances were thus
not eliminated, and one of these was
dimethyl sulphide.

ies between housing units, among other
things. However, it is believed that it is
possible to further develop the odour
sensor for this purpose.

Electronic nose
An odour sensor, or an “artificial nose”,
is used in, for instance, the food industry.

On the basis of an EC Directive, the
Danish Forest and Nature Agency in cooperation with the Danish Agricultural
Advisory Centre makes agricultural

The project obtained a certain agreement between the olfactormeter method
and the odour sensor, but the “nose” is
not sufficiently precise for the method
to be directly used for odour from pig
housing, because the composition var-

BAT agricultural architectural sheets
BAT is an abbreviation of Best Available
Technique for reduction of pollution
from livestock farms that must be
authorised.

architectural sheets concerning techniques that are of current interest to e.g.
Danish pig production.
The available agricultural architectural
sheets concern odour and ammonia
emissions, and are primarily based on
results from the Danish Applied Pig
Research Scheme. The BAT agricultural
architectural sheets offer directions
concerning the most suitable techniques
for reducing the emission of ammonia
and odour. The agricultural architectural
sheets describe the techniques in question, the costs connected to using them
and the expected reduction.
By using a technique described in a BAT
agricultural architectural sheet, it is
documented that the emission does not
exceed the level stated in the building
permit. The BAT agricultural architectural sheets can thereby be used by the
builder through advisors or by authorities as mutual documentation. However,
both the builder and the adviser should
be aware that the described techniques
should only be used in cases where an
acceptable level of emission cannot be
obtained with the traditional solutions or
types of management. Furthermore, not
all realistic techniques are available as
BAT agricultural architectural sheets.

Methods for collection of odorants.

Collection in a bag and subsequent
olfactormetric analysis.

Collection on absorbent material in
a pipe and subsequent analysis with
gas chromatography with mass spectrometry.

On-line measurement with Membrane
Inlet Mass Spectrometry (MIMS).

However, it is not possible to calculate
the costs of using the different methods,
as neither investment, operating costs
nor efficiency have been clarified.
Importance of feed
It would be easy if odour could be
reduced simply by changing the diets.
Over the last two years, several feed
mixes have been tried:
• reduced crude protein content
• the addition of benzoic acid
• pellets vs. meal
• ground rice
None of the diets influenced the odour.
However, the ammonia emission was
reduced. A diet with 14% crude protein
instead of 16% reduced the ammonia
emission by 40%.
The addition of 3% benzoic acid reduced
the ammonia emission by 30-40%, but
legislation allows the addition of only
1%. In the trials made so far, the addition of 1% benzoic acid did not reduce
the ammonia emission.

The trials in the climate chambers have
shown that
• there is a large seasonal variation in
the odour emission. Three to five
times as much odour is emitted in the
summer as in the winter. This result is
also seen in other trials.
• the larger the pigs, the smaller the
odour emission per 1000 kg. It is
important to bear this in mind when
recording odour based on random
samples. In the FMK instruction, the
standard number of odour emissions
from finisher units is 150 odour units
per m3 per 1000 kg animal (FMK = the
Association of Environment Staff in the
Danish Municipal Councils).
• the majority of the odour originates
from manure deposited on surfaces

Reduce the ventilation and the odour
The correlation between ventilation
and odour emission can be used to significantly reduce odour problems in the
summer by simply reducing the ventilation. Some might say that this is impossible as the ventilation rate is controlled
by the weather outside. However, there
are several good and economically viable
methods for reducing the ventilation,
and these will be included in new trials.

and in manure containers. This was
illustrated by measuring odour before
delivery of finishers and comparing
this with measurements after the
housing unit was emptied. The ventilation rate was maintained as before
delivery.

lower than in weaner and finisher units.

Reduced air change
Most complaints about odour from pig
housing are made during the summer.
This is not just because people are sitting on their terraces, but also because
the odour emission is much higher
during hot weather due to the high temperatures and particularly due to a high
air velocity across slurry surfaces.

Odour emission (OUE /second per 1000 kg)
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Figure 1. The odour emission was largely the same before and after delivery of pigs
from the finisher unit with manure pit under the entire pen.
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Insulation of the roof surface
Ventilation air taken from non-insulated
attics can lead to a considerable extra
thermal load on calm, sunny summer
days. The contribution from the sun is
particularly distinct in sow units, where
the air change in the attic is 2-3 times

If the roof surface is insulated, it is possible to reach the same temperature
in the housing unit with reduced air
change. Put differently, on a sunny summer day a finisher would, in terms of
climate, prefer e.g. 75m3 air/hour and
an insulated roof surface instead of 100
m3 air/hour and a non-insulated roof
surface.
Ventilation according to the size
of the pigs
The majority of the Danish ventilation
systems have no limits in terms of maximum ventilation rate.
This means that “over-ventilation” often
takes place among the smallest pigs,
particularly in weaner and finisher
units with batch operation. If ventilating
according to the heat production of the
pigs, no more than 50 m3 an hour should
be ventilated for a 30 kg pig, if the pig
should have the same air quality as a
100 kg pig.
If insulation of the roof surface is combined with ventilation according to the
size of the pigs, it would be possible
to significantly reduce the maximum
capacity of the ventilation system. It
would be possible to reduce the average
performance from 100 m3 an hour to 60
m3 an hour/place unit without reducing
the climate for the large pigs on a hot
summer day.
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Odour and ammonia emissions from
housing units can be reduced by reducing the formation of odorous compounds
or by purifying the outlet air. Reducing
the formation will often be the cheapest
solution. Purification of outlet air will
always involve extra costs.

Environment

Reduction of odour and ammonia
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Reduction of odour and ammonia

Cooling of the ventilation air
Cooling the inlet air can further reduce
the ventilation.
An obvious choice is to use the “coldness” of the ground to cool the air in the
summer. With this system, the “heat” of
the ground can be used for heating during the winter.
“Ground cooling” offers many perspectives. An analysis shows that this method contains advantages both in terms
of environment, welfare and production
that can largely pay for the investment.
This will be studied in new trials.

Sectional view of the
Perstrup biofilter with pads.

Oldenburg filter (Agrofilter GmBh).

in a low ammonia concentration in the
housing unit. The energy consumption
during the winter was 6-7 kWh per produced finisher. In the summer, twice the
energy consumption for ventilation must

ticularly in small herds in villages. The
study was carried out in co-operation
with the National Centre, Building and
Technique.

of the housing concept “Perstrup housing unit”. The system was developed by
Skov A/S and Perstrup Beton Industri
A/S.

be expected.

The Biological Institute of Aarhus
University provides analyses of the
bacteria’s growth conditions, and the
Danish Applied Pig Research Scheme is
responsible for documenting the function of the filter.

140 consumption was approx.
The water
0.25 m3 per produced finisher, but as
120
90-95% of the water evaporates, only a
100 amount was transferred to the
moderate
slurry tank.
80

The filter is built in a wooden frame,
which is elevated 1.5 m above the
ground. On top of the wooden frame
is a metal screen on which there are
approx. 20 cm straw and 2-3 cm wood
chips. The filter is dimensioned to 250
m3 an hour/m2 at max. ventilation rate.
Through ventilation units in the wall, the
housing air is led to the cavity below the
straw, where the air is moistened
Section 1 before
being forced through the filter
material.
Section
2
There is a counterpressure of approx. 20
Pa across the filter, and regular ventilators can therefore be used without a
noticeably increase power consumption.

30

The outlet air changes after passing
through the filter. Although this could
not be recorded in the odour analyses, it
probably explains why “pig odour” could
not be recorded around the housing
system.
The ammonia content of the outlet air
was reduced by approx. 80% compared
with the concentration before the filter.
The system studied had pit ventilation.
When passing through the slurry channels, the ammonia content of the outlet
air was increased, making the concentration relatively high before purification.
However, pit ventilation also resulted

Odour emission (OUE /second per 1000 kg)

Analyses of the odour reduction started
in September 2003. In the winter, the
reduction was 40-50% with large variations. In the summer 2004, the reduction
was slightly smaller. The factors causing the smaller reduction have not been
clarified, but the increased ventilation
during the summer has probably had
some effect.

Sprinkling of the filter cost approx. 1.8
kWh per
160 produced finisher.

The study
60 of biological filters with pads
is continued in a weaner unit to estab40 they function with another type
lish how
of design. In this housing unit, the outlet
20
air from several sections is collected in
0 duct.
a joint air
0.0
5,00
10.00
15.00
Hours
Delivery
Oldenburg biofilter (Agrofilter GmBh)
The Oldenburg filter was introduced
from Germany, where it is used par-

An odour reduction of 70% was mea20.00
30.00period starting
sured in25.00
a two-month
in the summer 2003. In the autumn,
the results revealed problems with the
moistening system and diverse pas-

18
Ammonia concentration (ppm)
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Biological filters with pads
The filter, which is being studied, is part

After purifier

16

Before purifier
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Figure 2. Ammonia measurements in the Perstrup housing unit.

The ammonia reduction depends on the
season and the level on rainfall. During
periods of rainfall, a large part of the
ammonia is leached with the rain and
accumulated in the slurry tank.
A water consumption of 0.35 m3 per
produced finisher was recorded for
moistening from the beginning until
November 2003. The moistening system
was stopped during the winter, and, as
the filter was kept moist by the rainfall,
this did not have a noticeably negative
effect.
It must be expected that the layer of
straw must be changed once a year.

results of this trial indicate that the
ammonia content of the outlet air was
largely eliminated.
The system will be further developed
with the aim of reducing odour concentration of the outlet air by way of
addition of subsidiary materials. Future
measurements of odour will show
whether this will succeed.
Emergency ventilation
Establishing a filter in connection with
the exhaust pipe reduces the possibility
of using the direct exhaust for emergency ventilation. When installing an air
purification system it must therefore be
ensured that sufficiently large emergency openings can be established and
that the automatic emergency openings
do not rust or choke by dirt. Air renewal
must be secured by natural ventilation,
if the primary system does not work.

The trial showed that it was possible to
eliminate much of the odour from the
outlet air, but that the filter requires a
lot of work and room, and that it is built
from relatively easily perishable materials that must be expected to have a short
life. Rodents are also a potential problem. Continued development is necessary
to improve the construction of the filter
and to find other filter materials such as
Leca to replace straw and chips.

Drained slurry channels
In co-operation with the company
Echberg Manutech it was studied
whether it was possible to separate
manure into a solid phase and a liquid
phase by using drained slurry channels.
The aim was to obtain a degree of
separation that meets the requirements
for a low-technological solution. It was
furthermore studied whether a fast
separation of manure and urine could
reduce the ammonia and odour emissions.

It is essential to use high-quality straw,
to shake it and place it evenly, as there
will otherwise be a diverse counterpressure across the filter surface.

The study was carried out in a finisher
unit where the slurry channels were
made of concrete elements with underlying liquid manure pipes.

Chemical purification of air
During chemical purification of air, the
outlet air passes through a filter that
is constantly sprinkled with a sulphuric
acid solution that absorbs the ammonia
from the air. Previous studies of the system from Scan-Airclean A/S in a housing
unit with a high ammonia concentration
showed a reduction of more than 90%,
whereas the odour reduction was insignificant.

Analyses of the faecal samples showed
that both the dry matter content and the
distribution of N and P in the individual
factions did not meet the requirements
for low-technological separation, where
at least 20% of the nitrogen and 60% of
the phosphorus must follow the solid
faction. The ammonia and odour concentrations were not reduced with this
type of separation.

The study was continued in a finisher
unit with a low ammonia emission. The

In the drained slurry channels, the
liquid manure runs to a pipe below
the channel. The first part of the
channel is scraped out.
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sage of air through the layer of straw.
At the end of the trial period, an odour
reduction of 50-60% was measured. The
outlet air changes character and smells
like compost after passing through the
filter. However, this could not be recorded in the odour analyses.

Environment

Reduction of odour and ammonia
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Housing of sows

For almost 20 years the Danish Applied
Pig Research Scheme has studied
housing for group-housed sows. Both
pen design and feeding principles have
undergone great development in those
years.
When establishing housing for grouphoused sows, the different feeding
principles must be carefully considered
before the final decision is made. It is
recommended to use feeding principles
where individual feeding of the sows is
possible in the implantation period.
Service units
The Danish Applied Pig Research
Scheme has just completed a trial where
the sows were transferred at weaning to group-housing in a service unit
with feeding and insemination stalls.
The sows were either group-housed for
the entire period in the service unit or
housed in stalls while in heat.
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There were no differences in the sows’
reproduction results, but several sows
did not reach heat when group-housed
for the entire period in the service unit.
If the sows are housed in groups in the
service unit, it is therefore recommended to house them in stalls during heat.
This is not allowed in productions for the
UK market.
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Gestation units
Electronic sow feeding (ESF)
With ESF it is important that the gilts
have learned to use the feeding station when they are transferred to the
gestation unit. The Danish Applied Pig
Research Scheme has analysed experiences from ten herds concerning training young females/gilts. The following
are recommended:

Example of a training pen with electronic sow feeding. The pen must be designed so
it is possible to see which animals have used the station. The pen can therefore be
split into two with a gate.
• There must be a separate training pen
for the young females
• Training must be completed before the
young female is served
• Training is easiest in stable groups
• The young females must also gain
social experience from e.g. being
housed in dynamic groups, possibly
with older sows. This could take
place after a period of training in
stable groups
• Within 3-4 weeks, the young females
can “train themselves” without help
from the staff. If a shorter training
period is desired, they must be helped
by the staff on a daily basis
• The training pen must be designed so
it is possible to see which animals
have used the feeding station
• The training pen must be designed
like the pens in the gestation unit
• The trough and front gate of the
training station must be controlled
manually

Reproduction results of sows housed in stalls or in groups during heat
Housing
- stall
+ stall
during
during
heat
heat
Number of services
626
621
Total number of piglets born/litter
14.8
14.6
Farrowing rate
88
90
% sows removed due to
lack of heat
9
7

In T-pens with drained floor as part of the
lying area, there is a risk of blocking of the
slots if the sows dung in that area.
• On transfer to the gestation unit, the
gilts must be led through the feeding
station
• In the gestation unit, the gilts must be
housed with other gilts or young sows
Floors in pens with one feeding and
resting stall per sow
It is recommended that pens with one
feeding and resting stall per sow be
designed as T-pens, i.e. with the main
part of the lying area in the form of a
nest area located in one end of a pen
with two rows of stalls. Thereby the pen
is divided into a well-defined lying area
with solid walls and a dunging/activity
area between the two rows of stalls.
According to legislation, drained floor
can replace solid floor in the lying

area. The law prescribes that the slots
must then constitute max. 10% and the
drained floor must be considered part
of the lying area, i.e. it must be coherent
with the remaining part of the lying area,
and bedding must be supplied.
Drained floors can generally not be
expected to provide the same passing
of manure and thereby the same good
hygiene as regular slatted floors with
larger slot width. This is important to
the use of drained floors, as the bedding
requirement means that the bedding
in itself can block the slots if there is,
for instance, also manure in the area.
Furthermore, the sows’ manure will
become solid and rich in fibre, and it will
thereby be more difficult for it to pass

Housing

Housing of sows
stalls during feeding. However, with the
knowledge and technical skills today,
the products contained more disadvantages than what could be expected.
The disadvantages were primarily
related to the locking systems and the
herd manager’s possibility of, rationally,
performing tasks related to the stalls,
such as vaccination, gestation tests and
moving the sows.
Furthermore, factors concerning durability and adjustment affected the overall
evaluation of most of the stalls. Some
makes were subsequently changed and
some are no longer sold in the tested
version.

through the slots the narrower the slots.

Production test of feeding and resting
stalls
A product test of five makes of feeding and resting stalls for group-housed
gestating sows showed that all makes
ensured that the sow was housed in

Technical evaluation and technical index (weighted index) of feeding and resting stalls for gestating sows. The tested stall from
Jyden (JB3000) is no longer sold, but has been replaced by another model. The stall from Egebjerg was changed in several areas
after the test.
Make
Birk-Dahl
Access for the sow
**
Safety for the sow
*
Access for the manager
**
Housing in stall – central lock
*
Housing in stall – individual stall lock
***
Durability, adjustment, wear & tear
**
Technical index
*
* = Poor, ** = Less good, *** = Good, **** = Very good.
(Report 0405)

Egebjerg
**
**
****
**
**
**
*

Jyden
***
*
**
**
***
**
*

Langkjær
****
***
**
**
**
*
*

Sdr. Vissing
****
***
***
**
****
****
**
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Preliminary results from a current study
of two different locations of drained
floor in T-pens confirm that bedding
directly on drained floor causes problems, unless the area can be kept clean
of manure. As the drained floor is often
located in the part of the lying area
closest to the dunging area, the risk of
the sows dunging on the drained floor is
significantly higher than in the remaining part of the pen.

33

04
Housing

Lactating sows

In Denmark, most lactating sows are
housed in traditional farrowing pens.
This type of pen has not seen much
development over the last ten years.
Experience from practice has at the
same time shown that the sows have
become larger and that the litter size
and weaning age have increased.
It was thus necessary to determine the
size of sows and piglets to create a basis
for developing the farrowing pens and
stalls for loose lactating sows.
Dimensions of sows
The dimensions were determined of
368 crossbred sows from five herds
under the Danish Applied Pig Research
Scheme. Although the study was aimed
at farrowing and lactating sows, data
on the sows’ dimensions will also be
helpful for designing equipment for nonlactating sows.
The weight, length, depth, thickness and
height were recorded on each sow. They
were all measured when the sows were
transferred to the farrowing unit and
again at weaning approx. four weeks
later.
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The dimensions provided the basis for
how future sow pens could and should
be dimensioned.
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When designing pens and equipment
for sows housed individually, the basis
should be that at least 95% of the
sows (= 95% quantile) have their space
requirement fulfilled.
When designing pens for sows housed
in groups and when determining, for
instance, the ventilation rate, the basis
is an “average sow”.

The sows have become longer concurrently with increasing in age. The correlation between litter number and length
was significant until the fourth litter.
The measured dimensions denote the
space requirements of the sows standing up and lying down, respectively.
However, the dimensions do not include
space required for movement, which
must be added.
It is expected that a sow that can stand
up and lie down easily has a possibility of increased feed and water intake.
Increased feed and water intake enables
a higher milk production and thereby
also a higher weaning weight. It is
furthermore expected that a sow that
can stand up and lie down easily have
less risk of encountering e.g. shoulder
lesions. The Danish Applied Pig
Research Scheme has therefore
initiated a study to map the sows’
patterns of movement when they stand
up and lie down in the different types of
pens.
Recommendations for farrowing pens
and farrowing stalls
Not only have the sows become larger
over the last 20 years, there is also a
tendency to an increase in the weaning
age from four to five weeks. In order to
benefit the space requirements of both
sows and piglets, the farrowing stall and
farrowing pen ought to be larger than the
current standard measures. The covered
creep area should also be larger.
Based on the sow measurements, the
farrowing stall should be at least 250
cm long or 210 cm from the back of
the trough to the back gate measured
inside. To make room for both the sow
in the farrowing stall and for the piglets
in the farrowing pen, the inside mea-

Table 1. Average, smallest, largest and 95% quantile of dimensions of 368 sows upon
transfer to the farrowing unit.
Average
Min.
Max.
95% quantile
Litter
3.9
1
9
8
Weight, kg
284
161
405
352
Length, snout-ham, cm
184
143
205
200
Shoulder width, cm
42
30
54
47
Thickness, middle, cm
63
38
78
71
Height, 30 cm in front of tail, cm 88
72
101
95

Farrowing pen measuring 2.70 m x 1.80 m.
surements should as a new standard be
at least 180 cm x 270 cm. It should be
possible to expand the farrowing stall
to at least 90 cm at the back gate, and
the stall should be located in the middle
of the pen, so the piglets have enough
room and are able to lactate regardless
of which side the sow lies on.
A trial is studying the consequence of
increasing the space for the sow and
piglets. The increased space is expected
to improve the production results and
welfare of the animals, but also to
increase costs and possibly result in
poorer pen hygiene.
Covered creep area
In the fifth week of lactation, ten piglets
lying in partial lateral position require
1.28 m2. The dimension, design and
location of the covered creep area must
be developed, as it is does not seem
practically possible to fit a covered creep
area of that size into a farrowing pen
despite increasing the size of the pen.
The preliminary recommendation is that
the covered creep area be at least 0.80
m2. It thereby fulfils the piglets’ needs
in the most critical period until they are
two weeks old.
Loose lactating sows
As mentioned above, it benefits the production and welfare if the sow can easily
stand up and lie down. There is, however, at the same time a risk of crushing
the piglets.
The Danish Applied Pig Research
Scheme is conducting a number of stud-

Pens for loose lactating sows
The Danish Applied Pig Research
Scheme has analysed experiences from
a number of herds with loose lactating
sows. The pens were evaluated with
respect to, among other things:
• the size and design of the pen
• the sow’s possibility of finding her
bearings in the pen
• the sows’ possibility of selecting a
screened nesting place
• the sows’ possibility of finding nesting
material
• the sows’ risk of encountering injuries
• the health of the piglets
• the safety of the piglets
• the immediate environment of the
piglets
• labour conditions
• durability and economy
Most systems for loose farrowing and
lactating sows required more space
than the farrowing pen. Furthermore, in
farrowing pens with loose sows, the
sow’s temper was far more important
to the survival of the piglets and to the
labour conditions of the staff. The overall evaluation of eight different pen types
showed that none of them fulfilled all of
the above points.

pigs or pigs that did not thrive that,
according to the herd manager, did not
stand many chances of surviving if they
remained in their litter.

It requires a great deal of the herd manager to obtain results in farrowing pens
for loose lactating sows equal to those
obtained in this trial.

The weaning weight averaged 7.7 kg/pig
in the pens with loose farrowing and
lactating sows. This was significantly
higher compared with the farrowing
pens (7.4 kg/pig). The litter weight was
also significantly higher in the pens with
loose sows; the litter weight averaged
79.9 kg versus 76.9 kg/litter in the farrowing pens. The sows’ feed intake was
significantly different: during lactation,
the sows in the loose systems ate 14
FUgp more than the sows in the farrowing pens. There was no difference in the
weight losses of the sows between the

In co-operation with the Danish Institute
of Agricultural Sciences and the Royal
Veterinary and Agricultural University,
work is continued to develop subelements and pen concepts that can
increase the production safety in pens
for loose farrowing sows.
It is currently not possible to recommend a specific pen design for loose
lactating sows. However, we expect to
see a fast development within this area
over the next 3-5 years.

two types of pens.

Pen for a loose farrowing and lactating sow.

Comparison of a farrowing pen and a
pen for loose farrowing sows
In one herd, the production results in
farrowing pens were compared with the
production results in pens where the
sows were loose during farrowing and in
the entire lactation period.
The piglet mortality in the farrowing
pens for loose sows was 6.2% in the
period from cross-fostering until weaning. This was significantly higher than
the mortality in the farrowing pens
(4.3%) in the same period. However, in
that same period, 8.9% of the pigs in the
farrowing pens were culled. This was
significantly more than in the loose systems (6.4%). The culled pigs were weak

Pen for a loose lactating sow. The aim of the rails on the floor is to control the
sow’s movements when lying down, but the rails may be a nuisance to the piglets
during lactation.
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ies with loose lactating sows. These
studies are part of a comprehensive
joint project with the Danish Institute
of Agricultural Sciences and the Royal
Veterinary and Agricultural University.

Housing

Lactating sows
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Ventilation

A recently finished study showed that
the climate controls need to be more
user-friendly. Climatic tests show that
the design of the farrowing unit is of
great importance to the immediate
environment in the pens, and that the
ventilation requirement in the farrowing
unit increases when all-in/all-out production at section level is practised. At
the same time, the sows have become
heavier and more piglets are weaned at
heavier weights.
Climate controls
The Danish Technical University (Ørsted
DTU) and the National Committee for
Pig Production have completed a study
aimed at improving the user-friendliness of climate controls. The study was
based on a questionnaire completed by a
number of pig producers concerning the
use of four common climate controls.
The study showed that the producers
knew a lot about the temperature and
humidity controllers and alarm functions, whereas their knowledge of many
of the control’s other facilities was
limited.

ments. Secondary adjustments are
ventilation rate, damper opening, etc.
• it should be possible for analogue
adjustments to be made to avoid
adjustment errors.
• the primary adjustments, the
measured values and alarm conditions
must be permanently visible on the
control panel.
The controls must be available in different versions. It should always be
possible to make and read the primary
adjustments at section level. It must
be possible to make and read both the
primary and the secondary adjustments
on a central unit, a PC or PDA (handheld
terminal).
Ventilation in the farrowing unit
In warm weather, excessively high housing temperatures at max. ventilation
rate reduce the immediate environment
of the sow and the piglets. This may
cause a mess in the covered creep areas
and reduce the sows’ feed intake resulting in possible weight loss and development of shoulder lesions.
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It was concluded that the producers’
failure to use the control functions and
their limited knowledge were due to
the fact that these functions were not
adequately explained or described in the
manuals.
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The control manuals ought to describe
the practical value of the individual
functions in relation to the climate and
production of the housing unit. Today,
the manuals primarily describe the
control’s technical specifications, which
is of limited value to the user.
The questionnaire furthermore showed
that the producers preferred a simple
operation possibly with knobs where the
adjusted and the current values are both
visible at the same time.
The following is recommended for the
design of controls:
• the controls must be designed so that
the primary and secondary adjust
ments are separate. Temperature,
humidity, etc. are primary adjust

Example of the design of the userinterface of a climate control system.

From 800 to 1,250 Watt
In a housing unit with four weeks’ weaning and continuous operation, the heat
production from the sow and the piglets
constitutes approx. 800 Watt/farrowing
pen. In this type of operation, the maximum ventilation rate is normally dimensioned to 250-300 m3 per farrowing pen.
If the operation is changed to batch
operation and weaning after five weeks
– and, at the same time, there are more
and larger pigs and the sow’s weight has
increased – the maximum heat production per place unit is approx. 1,250 Watt.
If the same practice of dimensioning is

Designs with un-heated alleys along
the outer walls cannot be recommended. They may cause temperature
differences in diffusely ventilated farrowing units. The cold inlet air moves
towards the cold area along the outer
walls, and thereby the temperature
in the alleys along the pens becomes
even lower, resulting in a poor immediate environment.
maintained, the max. ventilation rate
requirement is then approx. 400 m3 per
farrowing pen.
Uniform heat production
In cold weather, a uniform distribution of air, and thereby also a uniform
immediate environment, is ensured by
an even heat distribution in the entire
section. This applies in particular to
diffuse air intake, but the immediate
environment in the housing unit is also
affected by the heat distribution in other
ventilation systems.

The pen concept is known from the US,
Canada and Germany, where the
finishers are typically housed in groups
of 300-700 animals.
The pigs’ weight is recorded daily when
they pass through a scale on their way
to the feeding/watering area. The scale
is used to manage phase feeding and
delivery to the slaughterhouse.
The Danish Applied Pig Research
Scheme is following three herds in
Denmark and will evaluate the perspectives of the system under conditions that
meet Danish legislation on pen design.
The study will evaluate the profit of the
scale in relation to the economically
optimum slaughter weight and reduction
of the workload.
The study is made in co-operation with
the Danish Institute of Agricultural

Sciences. The Directorate for Food,
Fisheries and Agri Business has granted
funds to the project pursuant to the
Innovation Act.
Liquid feed for weaners
According to the producers of a new
liquid feeding system, the system
can feed small amounts of feed very
precisely and can thereby be used
immediately after weaning until 30
kg. Furthermore, the pipeline can be
kept clean and free of feed between
each feeding by way of compressed air
or water, whereby losses of synthetic
amino acids and formation of pathogenic
bacteria (Salmonella and E. coli) are
probably avoided.

Example of a large pen. The pigs pass
through a scale to get to the feeding
area and return to the activity area
through one-way gates. The scale is
placed between two feeding areas
with two diets: one with a high protein content and one with a low protein content.

Gruel feed given several times a day
according to approximate appetite is
one of the feeding principles that seems
to affect the feed intake and health of
weaners positively.
The Danish Applied Pig Research
Scheme will therefore in 2004/2005
evaluate these systems in terms of mixing accuracy, feeding precision, loss of
synthetic amino acids, trough hygiene
and reliability.

Sensors placed in an ad lib trough manage small amounts of liquid feed several
times a day. Several times during each feeding period, the sensors register the
amount of feed in the trough. There are typically 3-4 feeding periods of two hours
each a day.
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Finishers in large pens
Automatic weighing and culling for
slaughter and phase feeding of finishers
in large groups is a pen concept studied
more closely by the Danish Applied Pig
Research Scheme this year and in the
coming years.

Housing

Housing of weaners and finishers
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Safeguarding animal welfare

Welfare campaign
In the last year, the National Committee
has conducted a comprehensive animal welfare campaign during which
campaign material was sent to more
than 15,000 pig producers. The material consisted of checklists concerning animal welfare, illustrations and
descriptions of various problems,
including shoulder lesions and tail bites.
The material was followed by scientific
articles in magazines such as ds-nyt and
Månedsmagasinet Svin, and an information CD-ROM for the advisers.
An important part of this campaign was
to encourage every herd manager to
prepare an active herd strategy to safeguard animal welfare.
Active herd strategy
A well-functioning herd strategy
improves animal welfare, has economic
advantages, facilitates training of new
employees and improves the reputation
of the industry.
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The strategy should include a responsibility plan for each employee and an
action plan for every disease. It must be
clear who is responsible for the individual pig and how the pig is to be treated.
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Responsibility plan
This plan must state who does what in
the housing unit. The plan establishes
who is in charge of: supervision, treatments, transfers and destruction.

It is always important to establish a
maximum treatment time that must not
be exceeded. The maximum treatment
time can only be exceeded if the animal
recovers significantly.

The plan must also state whom to
address in case of moot points.

The plan must also contain information
of whether to place the animal in a relief
pen or to isolate it. If this is not possible,
the animal must be destroyed.

Action plan
The action plan must secure prompt
intervention and correct treatment of
sick or injured animals. Prompt intervention increases the chances of recovery and the animal recovers faster.
The action plan can be structured in
several ways. The most important thing
is that it fits the way in which it is to
be used in the herd. For instance, the
action plan could be structured according to the age of the animals or to
which section they are in. It could also
be structured according to which disease/injury needs treatment or which
treatment the animals need. Finally,
the action plan could be structured
according to maximum treatment time,
i.e. how much time can pass before
either changing treatment strategies or
destroying the animal.

Although it is difficult to decide when to
destroy an animal, it is crucial to display
the necessary care. The animal must
at all times be given the benefit of the
doubt, so that destruction takes place as
quickly as possible.

Get a good start
In connection with the comprehensive animal welfare campaign of the National Committee, Word templates have been made for
preparing an active herd strategy. The templates can be downloaded from the National Committee’s website www.lu.dk under the
section “animal welfare”.

Rooting and enrichment materials
Since May 15, 2003, permanent access
to rooting and enrichment materials
has been a requirement for all weaners,
finishers, young females, boars and
sows.
Sows in service units, gestation units
and farrowing units built before May 15,
2003, are the only exceptions. For these
categories, the requirement for rooting
material must be met as of January 1,
2013.

biting. Tail biting may cause both economic losses and problems with welfare
and animal protection in the herd.
Legislation specifies that tail docking
must not take place on a routine basis.
Instead, preventive measures must be
taken to solve tail biting problems. If
problems can still be documented, tail
docking can be performed according to
the following rules:
Pens with partially slatted floors give
the pigs a sound immediate environment, and it is at the same time possible to use straw as rooting/enrichment
material.
or drained floor. In these units, bedding
meets the requirement for rooting and
enrichment materials.

It is currently recommended to use
straw, wood or rope. Straw is the cheapest and most obvious choice in pens
with partially slatted floors, while wood
and rope are the most obvious choices
in pens with fully slatted floors.

Nesting material
As of May 15, 2003, all sows and gilts
in all farrowing units must be given
sufficient nesting material in the week
before expected farrowing, unless this
is impossible due to the slurry system
used in the herd.

Pursuant to legislation, it is possible to
use straw, hay, saw dust, wood, peat,
mushroom compost or a combination of
these. Natural rope is also mentioned as
a rooting and enrichment material.

For instance, straw can be given on the
solid floor in pens with partially slatted
floors, while it is more problematic to
provide nesting material in pens with
fully slatted floor.

Chains, car tyres, plastic and similar
materials do not meet the legislative
requirements.

Satiety
As of May 15, 2003, sows and gilts in all
service and gestation units must have
access to sufficient straw, filling feed or
feed with a high fibre content that can
provide satiety and meet the pigs’ need
for chewing.

Bedding for group-housed gestating
sows and gilts
In service and gestation units (built after
1999) for group-housed sows and gilts,
bedding must be supplied on the solid

The requirement for satiety can be met
by approximate ad lib feeding in the service unit. In the gestation unit, the feed
must consist of filling ingredients. In
houses with group-housed sows where
straw is used as bedding on the solid or
drained floor and where the straw is of
such a quality that it can be eaten by the
sows, the requirements are also met.
Tail docking
Tail docking can prevent and reduce the
risk of encountering problems with tail

• Tail docking must take place within
the first 2-4 days of the pig’s life. The
tail should be docked as little as
possible and no more than half of it
must be docked.
• The owner, or the person who, on
behalf of the owner, performs the tail
docking, is responsible for docking no
more than half of the tail.
• The farmer’s experiences or those of
the buyer may constitute the documentation that tail docking is neces
sary. It has not been clarified what the
situation is in terms of documentation
if all the pigs are sold to a pool at
weaning.

The National Committee for Pig Production, Annual Report 2004

The public control of animal welfare
stresses that the legislation must be
met. The 5% welfare control focuses on
e.g. rooting and enrichment materials,
bedding for group-housed sows, nesting
material and tail docking. Injunctions
and fines for negligence have already
been imposed.

Animal Welfare

Legislation and animal welfare
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Tail biting manual
Tail biting is one the most frequent
problems in weaner and finisher units.
We are trying to pinpoint the causes of
tail biting with a view to eliminate the
problem. There is constant focus on
labour-saving pen types and feeding
systems that at the same time increase
the economic profit of each pig.
Tail biting may be caused by few or many
inappropriate conditions. Sometimes, the
causes are found in the housing section
where the tail biting occurs, and other
times in a previous housing section.

Temporary elimination of tail biting
Together with the Danish Institute
of Agricultural Sciences, the Danish
Applied Pig Research Scheme is also
studying whether it is possible to temporarily eliminate tail biting. Ropes are
suspended in the pens or straw or a diet
with an increased carbohydrate content
is given for 14 days when tail biting
breaks out. A temporary elimination
of the problems may give the pig producer time to find the actual causes, for
instance by way of using the manual or
the program, and eliminate the causes
altogether.

Development of program for analysis
of the causes of tail biting
As part of a comprehensive research

The preliminary results indicate that
suspending ropes in the pens reduces
tail biting when it breaks out. This is

project, the Danish Applied Pig Research
Scheme is co-operating with the Danish
Institute of Agricultural Sciences to
develop a computer program that can
link behavioural observations with statistics in an attempt to find the causes of
tail biting in the individual herd.

shown by the fact that the number of
tail injuries was apparently reduced
during the first 14 days when rope was
given. The reason is probably that the
wounds were allowed to heal, and that
there were no new tail injuries as the
pigs directed their sucking and chewing
behaviour towards the rope instead of
towards other pigs.

The computer program – a so-called
Bayesian net – must be able to find and
weight causes of tail biting and symptoms of conditions that may lead to tail
biting. Information on, for instance, the
climate in the housing unit, the pigs’
behaviour and the housing design is
entered into the program. The program
can also learn and be adjusted according to the results of changes made in
the herds.
As part of the development, a prototype
of the system was tested in 20 herds. In
each herd, data were recorded on, for
instance, the pigs’ behaviour and the
climate in the housing unit. These data
were subsequently analysed by the program, and the most plausible causes of
tail biting in each herd were found.
Changes were then made in the herds
to eliminate the causes, and the herds
were monitored for a period of time
to see whether the measures had any
effect. The results are used to improve
the program, and, at the same time,
provide valuable knowledge of the
causes of tail biting and the possibilities
of eliminating them.

A corresponding effect was seen when
giving straw. The straw was given 34 times a day during those 14 days.
Previous studies have also shown that
the allocation of straw could reduce tail
biting in herds with those problems.
There has not yet been any effect in the
group given the carbohydrate-rich feed.
Manual
The National Committee for Pig
Production has made a interdisciplinary
manual that pig producers can use as
a tool for examining their herd to find
the causes of tail biting. The manual
consists of a checklist and a detailed
description of the conditions known to
cause tail biting.

Table 1. This checklist should be
used if there is tail biting in the herd.
Further recommendations and
explanations of the points can be
found in the manual concerning tail
biting at www.lu.dk.

Quick intervention in case of outbreaks of tail biting
• Have steps been taken to eliminate
tail biting quickly?
• Are tail-bitten pigs treated correctly?
Water supply
• Are the nipple drinkers supplying the
correct amount of water?
• Is there a sufficient number of
drinkers in each pen?
Feed
• Does feed mixed on-farm segregate?
• Is the colour of the manure in pens
the same at both ends of the pipeline?
• Is the pigs’ behaviour the same at
each delivery of finished feed or of
premix for feed mixed on-farm?
Pen design
• Is the pen designed correctly with a
lying area, an activity area and a
dunging area?
Stocking density and number of
feeding points
• Are the space requirements met, so
that over crowding is avoided?
• Are there enough feeding points
compared with the number of pigs?
Transfer strategy and sorting
• Is mixing of pigs between pens after
transfer avoided?
Rooting and enrichment material
• Do the pigs have permanent access to
enrichment and rooting materials?
• Is the material placed correctly?
Potential equalisation
• Are the electrical installations in the
housing unit at the electric switchboard main-equalized and connected
to an earth rod?
• Are the electric wirings in the housing
unit equalised?
Regulation of temperature, climate
and air quality
• Does the housing temperature
correspond to the age of the pigs and
the design of the housing unit?
• Is the pigs’ lying behaviour normal?
• Does the air in the housing unit feel
good?
• Does the ventilation system work
satisfactorily?
• Are the pigs dunging where they are
supposed to?
• Is the bedding dry?
• Are the slurry containers emptied?

What are the consequences of ear
necrosis?
The National Committee for Pig
Production has initiated a study to
clarify the consequences of ear necrosis
on the welfare and productivity of the
pigs. Although some herds have a very
high prevalence of ear necroses, in most
cases the disorder does not cause
obvious discomfort to the affected pigs.
Nevertheless, ear necroses may constitute a significant problem to the pig
producer. Ear necroses will often result
in deductions in the weaner prices and
difficulties in selling the pigs. In some
cases, the disorder may cause complications, thereby leading to increased
mortality among the affected pigs. This
is because the lesions may provide a
portal of entry for bacteria.
Ear necroses are seen most frequently
approx. 3-8 weeks post-weaning, after
which they usually heal nicely.
Predisposing factors
Current studies will clarify whether certain management factors increase the
risk of ear necrosis in weaners. Previous

studies indicate that certain types of
production systems predispose finishers to ear necrosis. However, in most
herds the disorder occurs in the weaner
period, which is when the cause is most
likely to be found.
Preliminary results from one herd indicate that the prevalence of ear necroses
in weaners is dependent on the number
of pigs per pen, among other things.
However, further studies are required
before definite conclusions can be
drawn. As opposed to tail wounds, ear
necroses are as common in castrates as
in females.
The prevalence of ear necroses does
not seem to be dependent on the use
of bedding in pens. As bedding affects
the prevalence of tail wounds, this could
indicate that the mechanisms behind the
two disorders are significantly different.
It is likely that biting behaviour directed
towards the ears is not the cause of ear
necrosis, but rather a consequence of
ear necrosis.
Laboratory investigations
The above studies in the commercial
herds will be supplemented with laboratory investigations of ear necrosis. It will
be analysed whether bacteria or fungal
toxins in the feed play a part in the
development of ear necroses. The investigations are performed in co-operation
with the Danish Institute for Food and
Veterinary Research (DFVF).
Experiences from commercial herds
As the cause and prevention of ear
necrosis have not yet been identified,
experiences are drawn from commercial herds with a high prevalence of ear
necroses. The herd owners are contacted, and their experiences in preventing
and treating ear necroses are recorded
and summarised.

The consequences of ear necrosis on productivity and health in weaners are being
studied.

Ear necroses are usually located on
the lower edge of the ear. They may
also be found at the tip of the ear and
along the edges of the ear.

Veterinary practitioners report that vaccination against ear necroses seems to
be effective in some herds. The vaccine
is used for sows before farrowing. The
sows are vaccinated against the type
of bacterium that also causes exudative epidermitis in weaners (greasy pig
disease). Experiences of vaccination will

Serious ear necrosis.
also be recorded and summarised in cooperation with DFVF.
Herds with outdoor lactating sows seem
to have more problems with ear necroses than indoor herds. In many herds,
problems with ear necroses peak in the
late summer and in the autumn. The
causes of these disease patterns are not
yet known.
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Ear necrosis is a disorder frequently
seen in weaners and finishers. The
cause of ear necrosis has not yet been
identified. Bites from other pigs, fungal
toxins in the feed, and bacterial infections have all been suggested as causes
of the disorder. None of these theories
has been proven.

Animal Welfare

Ear necrosis
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Culled sows

Sow mortality – cause and action plan
The majority of Danish sows are slaughtered, but some die or are destroyed
at the farm. Studies of culled sows in
Denmark in 2003 showed that the problems were primarily related to factors
concerning reproduction, the gastrointestinal system and the locomotive
system.
Of 14,526 culled sows
• 78% were slaughtered
• 11% were found dead
• 10% were destroyed
• 1% were recorded as sold
The most frequent reasons for culling
among the slaughtered sows were
reproduction problems (61%), age (31%)

Action plan with focus on
• growth and selection of young females
• good management around farrowing
• well-designed pens with non-slid floor
• transfer of new animals
• ensuring good constitution and gastrointestinal health in the sow
• more attention around farrowing
A good action plan guarantees an active
culling strategy, which makes the
replacement of sows as predictable as
possible.
In co-operation with the advisers, each
herd manager must therefore prepare
his own action plan defining a strategy
to minimise the number of culled sows
and how to handle these sows.

and leg problems (9.0%).
The extended diagnostics on slaughter
animals found chronic wear lesions in
the elbow joint (48%), mucosal lesions in
the white part of the stomach (75%) and
ulcers (28%).
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Analyses of the urinary organs and
sexual organs showed that 15% of the
pigs suffered from cystitis, while 12.7%
had cystic ovaries, of these approx. half
had fully cystic ovaries, which resulted
in permanent infertility.
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Slaughter animals culled because of
leg problems had an increased risk of
encountering ovarian inactivity and gastric lesions. Animals with leg problems
were relatively young and had a poor
body condition.
The predominant post-mortem finding
among the destroyed sows was joint
problems (37%) often in the form of
acute and chronic arthritis. Fractures
were found in 17% of the destroyed sows
and osteitis in 16%.
Among the dead animals, 23% had died
from conditions related to farrowing.
Approximately 25% had died from torsion of the organs. Among the 18% with
gastro-intestinal problems as the primary cause of death, gastric ulcers were
found in half of them.

Routine analyses must be made of
culled sows (slaughtered, destroyed and
dead) concerning:
• the number of culled sows
• time in their cycle
• parity number
• cause
• the sow’s “history”
• cause of death (regular post-mortems,
in particular on dead sows)
These figures should be key figures on
the lines of other key figures in the herd.
With this analysis, the herd manager,
together with his employees, can routinely evaluate
• whether mortality is increasing or
decreasing
• whether some groups of sows are
more exposed than others, e.g. the
young animals
• whether certain periods in the cycle
increase the risk of culling, e.g.
farrowing or the first weeks after
service
• whether there are permanent or
periodic problems with destruction/
death, e.g. in the summer
• primary causes of culling, e.g. the
locomotive system, the situation
around farrowing, or effects of complicated farrowing, etc.

The effort against sow mortality must
be increased in the individual herds.

For more information on how to handle
the individual animals, see the herd
strategy and checklist concerning sows
from the National Committee for Pig
Production (www.lu.dk).
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Relief in all herds

Relief pens help weak and sick pigs and
make it is easier to treat them correctly.

are 5-10o higher than what healthy pigs
need.

Weaners
Relief pens can be located in the housing section itself or in a separate section. The advantage of a relief section
is that it provides a better overview and
rationalises treatment. Removal of sick
pigs will furthermore reduce the infection pressure among the healthy pigs.
It is essential to optimise the conditions
in the relief pens to accommodate the
needs of the weak pigs. For weaners,
there is often a need for relief pens for
at least 2% of the pigs. Within the sections, it should furthermore be possible
to optimise the immediate environment
in 5-10% of the place units to which

Small and large pigs
If the housing temperature is kept down
because of the large pigs, it is particularly important to be aware of the immediate environment of the small pigs. The
height of the covering must be adjusted.
The conditions may be optimised by
mounting a board that prevents draught
and keeps the bedding under the covering (cf. picture). However, it may be necessary to generate heat to the resting
area for very small or very weak pigs.

weak pigs can be moved.

bowls than normal to avoid competition
for feed and water. It is important to
monitor the pigs moved to a relief pen
more closely. Sick pigs must be treated
correctly, and pigs that cannot be cured
must be destroyed. On destruction,
remember to always exsanguinate the
pig after anaesthetising it with a captive
bolt pistol.
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Finishers
In finisher production, 5% of the place
units should be suitable for housing animals that cannot manage in the group.
It must always be possible to isolate
individual animals in appropriate pens
if there is a risk of them suffering harm
in the group. However, note that an
isolated animal should have visual contact with other animals to avoid being
stressed by being alone.
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Design and use
Relief pens for groups of pigs must
have more feeding points and drinking

New establishments and renovation
It is important to include relief pens in
the early stages when planning new
establishments or renovation so that
the necessary space is set aside and the
pens are equipped to accommodate the
needs of sick and injured pigs. The optimum economic solution for design and
location of relief pens is best achieved
when the pens are a natural part of the
construction project.
Use veterinary advice
Sound handling and treatment of sick or
injured pigs can be promoted by agreeing with the herd vet on a herd strategy
for animal protection. The National
Committee has made proposals on how
to summarise responsibility and agreed
treatment procedures. All forms can be
printed from www.lu.dk. The presentation has previously appeared in articles
and has been used at meetings.
Remember: it is at all times the responsibility of the owner to make sure that
the animals are treated correctly.

Sows
Relief pens for sows should be established in connection with the gestation
unit, so that a sow can easily be moved
to the relief pen and possibly be treated,
just like it would be easy to move the
sow again when she does not need the
relief anymore. In the sow unit, there
should be individual relief pens for 2%
of the sows, and relief pens for small
groups for relief of 5% of the gestating
sows. For sows that lie down a lot due
to, for instance, leg problems, the relief
pen must be well-bedded to ensure
comfort for the sow and to prevent pressure injuries.
Low heat production
It is important to be aware that the heat
production of sick and injured pigs is
significantly reduced, simply because
they do not eat as much as when they
are healthy. Sick and weak pigs need
temperatures in the resting area that

Example of a pen with shavings and covering in the resting area so that it can be
used for relief.

The results indicate that treatment for
post-weaning diarrhoea can be reduced
by
• ensuring a good hygiene in herds in
which the piglets drink from troughs in
the farrowing unit
• only using starter diets for a short
period of time and for max. 11 days
post-weaning
• sorting the pigs according to size at
weaning
• letting lactating sows have extra water
• employing consistent all-in/all-out
production in the weaner unit
The aim of the study was to investigate whether there was an association
between tending of the pigs, housing,
feeding, etc. and the use of antibiotics
for treatment of diarrhoea in weaners
(7-30 kg).
Herd data
The study was conducted in 85 herds
in the period from October 1, 1999, to
March 31, 2000.

or his employees. During the observation period, all treatments were recorded and characterised according to
• treatment date
• cause of treatment
• age group (7-30 kg)
• number of treated pigs and amount of
antibiotics
• name of the product used
All the individual factors were screened
for possible association with individual
treatments and group treatments.
Significant factors were analysed at the
same time.
The number of individual treatments
and group treatments averaged 0.08

Herds with good management have
few cases of diarrhoea that require
treatment.

and 1.1, respectively, per weaner in an
8-week period.
Four of the 75 studied variables had a
significant influence on the frequency
of individual treatments per herd in the
overall analysis (cf. table 1). There were
three significant factors for group treatments (cf. table 1).
The study showed that treatment intensity for diarrhoea varied considerably
between the herds. The factors characterising herds with a low treatment frequency are all related to good management. Most of the measures can therefore be implemented in many herds.

Herd data were collected by means of
questionnaires completed by the herds’
own veterinarians.
Specific data were collected concerning
• weaning and housing conditions
• housing systems
• hygiene
• feed and additives
• veterinary treatments
Supplementary information on watering
facilities, feed and feeding, mixing and
bedding was collected in 2001 by means
of a questionnaire.
Medication
All treatments for diseases were performed and recorded by the herd owner

Table 1. Association between herd factors and individual/group
treatments for diarrhoea in weaners.
Factor
Individual treatments
Piglets drink from trough in the
farrowing unit
Routine treatment of piglets with antibiotics
Feeding the first diet for more than 12 days
Sorting according to size at weaning
Group treatments
Extra water for lactating sows
Emptying the section between batches
No transferring back of weaned pigs

Relatively low
medication level

Relatively high
medication level

•
•
•
•
•
•
•
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Management
Herds with good management have
fewer treatments for diarrhoea than
herds with less good management. This
was the conclusion of a recently finished
study made by the Danish Institute for
Food and Veterinary Research and the
National Committee for Pig Production.

Health

Medication during post-weaning diarrhoea
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PMWS – recent experiences

Occurrence in Denmark
In the last years, a considerable
increase in the number of herds with
PMWS has been seen, and as of June
30, 2004, PMWS has been diagnosed
in 452 herds (figure 1). The island of
Zealand used to be free of PMWS, but
the disease is now turning up there too.
PMWS has a firm grip on pig production in Denmark, and the disease is very
costly to the industry.
Vitamin E
In three herds with PMWS, it was studied whether the pigs’ vitamin E level had
an effect on the risk of dying post-weaning.

with PRRS, Ap6 and Mycoplasma hyopneumoniae. It therefore requires more
studies in other herds before recommending switching to Duroc boars.
4-5 weeks’ weaning
In another herd, the correlation between
post-weaning mortality and age at
weaning (four or five weeks) was studied. The overall mortality in the weaner
period among the pigs weaned after five
weeks was 1.9%, and among the pigs
weaned after four weeks it was 4.1%
(P<0.05).
It seems that the mortality drops when
the pigs are weaned after five weeks
instead of four weeks.
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The drop in vitamin E from weaning until
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four weeks post-weaning did not affect
the risk of dying. However, the level of
vitamin E at the time of weaning seemed
to influence the risk of dying post-weaning (figure 2). There was a tendency
(P=0.08) that the pigs with the lowest
vitamin E content in the blood at weaning had the highest risk of dying postweaning. Further studies are required to
document whether extra supply of vitamin E to the pigs before weaning could
reduce the losses of PMWS.

Culling of pigs
The National Committee for Pig
Production observed six herds for one
year after the herds were depopulated
and subsequently repopulated from
herds without PMWS history. Four of
the herds were finisher herds and two
of them sow herds with pigs until minimum 30 kg.

Susceptibility of the breeds
In one herd, the effect of the boar breed
on post-weaning mortality was studied.
The study revealed a significantly lower
mortality among the pigs of Duroc boars
compared with Hampshire or HD boars
(table 1). The results were based on one
herd that, besides PMWS, was infected

Table 1. Per cent dead in one PMWS herd
divided among the three boar breeds.
D
H
HD
% dead piglets
7.2
7.9
7.9
% dead weaners
4.6a 8.3b 9.1b
% dead finishers
3.9
5.7
5.0
a; b: significant difference, P<0.05

One year after transfer of the new animals, five out of the six herds had no

Risk of dying
0.20
0.15
0.10
0.05
0.00
0-1

1-2

2-3

>3

Vitamin E content at weaning, mg/l
Figure 2. The effect of vitamin E content in the blood at weaning on the risk of dying
post-weaning.

Figure 1. PMWS in Denmark on June
30, 2004. 452 herds are diagnosed with
PMWS.
signs of PMWS. In the last herd, the
owner bought pigs from the same 7 kg
producer as before, and three months
after the herd was depopulated, PMWS
was back. It is important to be aware
that it is not possible to declare the new
pigs free of PMWS, and that there are no
methods for reducing the risk of getting
PMWS again.
The effect of reduced stocking density
in the weaner unit was studied in one
herd. For seven months, extra pigs (20%
of the pigs) were transferred from the
sow unit to an empty housing unit. The
mortality among the pigs that remained
at the sow premises was 11.9%, while
the mortality of the pigs transferred to
empty housing units was 10%. However,
there are no immediately recommendable procedures, as the mortality was
not sufficiently reduced. Further studies
are required before drawing final conclusions.
Treatment
During the past year, we have gained
further experiences in treating PMWS.
The experiences form the basis for the
revision of the manual on how to treat
PMWS.
The basis is a general improvement of
the management routines, housing conditions and cleaning. In case of PMWS
outbreaks, it is important to prepare an

cions. Thus the problems were caused
by other factors.
When PMWS was diagnosed at
Bøgildgård, the station was already
PRRS-positive, and as such part of the
PRRS-sero positive AI system.

• reduce the number of sows, so the
weaning age can be increased
• establish a hospital, preferably
outside the normal housing facilities
• segregate housing facilities and use
batch production
• avoid cross-fostering and keep litters
together at weaning
• treat and control other diseases

The principle in this system is to guarantee as far as possible that the boars
are infected with both types of PRRS at
transfer to quarantine. Subsequently,
the statutory isolation period is prolonged to have a high degree of certainty
that the virus excretion has stopped
when the boars are transferred to an AI
station.

Immunostimulants
A number of additives are today mar-

As mentioned, the full cause of PMWS is
still not known, but there are indications

keted as immunostimulants, and they
are claimed to generally strengthen the
immune function and thereby protect
the pig against infection and disease. A
combination of four products was studied in one herd with PMWS:

that an unknown virus could play a part.
The National Committee has therefore
decided to treat PMWS in the AI system
according to the same principles as
PRRS.

- Macrogard (beta-glucane)
- Unimmune (nucleotides)
- Immulin (plant extracts)
- Natur-E Micelle (natural vitamin E)
The products were administered in different doses depending on the group
of animals and period. The effect was
measured on mortality and daily gain
in the weaner period. The combination
had no effect on mortality or daily gain
in this herd.

EU
The EU has granted approximately
DKK 25.5 million to a 31/2 year-long
project on PMWS. Sixteen research
institutes from 12 countries, including
the US and Canada, will co-operate on
finding answers to the many unsolved
issues concerning PMWS. The National
Committee for Pig Production, the
Danish Institute for Food and Veterinary
Research (DFVF), and the Royal
Veterinary and Agricultural University
(RVAU) participate from Denmark.

The breeding system and PMWS
Until the autumn 2003, the Danish
breeding system was spared PMWS
problems. However, at the end of
August, PMWS was diagnosed at
performance test station Bøgildgård.
Boars are transferred at weaning to
Bøgildgård from the breeding herds. In
mid-December, PMWS was diagnosed in
a breeding herd, and subsequently two
multiplier herds were also diagnosed
positive.
There were, furthermore, a few suspicions due to clinical symptoms corresponding to those often seen in connection with PMWS in outbreak. Repeated
laboratory studies disproved the suspi-

Serum treatment of pigs.

In close co-operation with DFVF, the
National Committee will study the main
areas:
• The full cause of PMWS
• Could the disease be airborne?
• Test of relevant vaccines
• Other possibilities of controlling PMWS
RVAU will study whether there is a
genetically conditional resistance to the
disease and whether to breed for it.
The future
In co-operation with DFVF, the National
Committee has completed collection
of data in two comprehensive projects
concerning serum therapy and causes
of PMWS.
The serum project studies the effect on
mortality and daily weight gain postweaning of autogenous serum extracted
from the herd’s own animals and PCV2
specific serum produced in horses.
The project on causes attempts to find
one or more causes of why some herds
experience outbreak of PMWS and others do not. The results from these projects are expected to be available during
the autumn 2004 and spring 2005.
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action plan in co-operation with the herd
advisers. The action plan needs to be
followed for a period of time, before an
effect is seen. The possibilities of controlling PMWS are good, and the most
important areas are listed below:

Health

PMWS – recent experiences
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Pain relief

Following changes in legislation in 2003,
it has become easier for pig producers to use pain relieving medicine for
treatment of pigs. Like antibiotics, pain
relieving medicine can be dispensed for
a period of 30 days by the practising vet.
Welfare or doping?
Pain relief has many advantages. The
treatment can ease pain in sick animals
and lead to a faster recovery. Studies
have shown that animals with joint disorders, diarrhoea, PPDS (postpartum
dysgalactia syndrome) and respiratory
disorders recover faster if pain relieving
medicine is administered.
However, it is important that pain relief
is not considered a replacement for
other care for the animals. Pain relief
is only a supplement to relief pens, disease prevention and other interventions.
To ensure the correct use of pain relieving medicine, pig producers and vets
should be supplied with information on
the products and their application.
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Studies
Three studies of pain relief in pigs are
being conducted to assess the effect
of pain relief on arthritis in finishers,
PMWS in weaners and PPDS in sows.
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The studies are focusing on whether the
treatment reduces the disease period of
the animals, and whether pain relief in
some cases can replace antibiotic treatment.

Furthermore, when the animal feels
better, it will often eat and drink more. A
solid intake of feed and water is essential to the recovery of the animal.
Reduced antibiotic consumption
Pain relief can be expected to reduce
the need for antibiotics. This question is
addressed in the above-mentioned studies. Pain-relievers cause no antibiotic
resistance problems in the herd. The
medication works equally well regardless of how long it has been used.
Legislative restrictions
Despite modifications, legislation still
restricts the use of pain relief significantly. Pain relieving medicine is
approved for treatment of PPDS and

Pain relief must not replace the use
of relief pens.

arthritis. For other diseases the medicine may only be used “in exceptional
cases”. Hopefully, the studies of the
National Committee for Pig Production
can help extend the possibilities of using
pain relief.
Meningitis, diarrhoea and respiratory
disorders are examples of disorders
that could be treated more efficiently if
legislation provided for a broader use of
pain relief.

Studies are being conducted to
determine whether pain relief has
an effect on PPDS, joint disorders or
PMWS.

How does the medicine work?
The type of pain relieving medicine that
can be used for pigs is also used by
humans and is popularly called “antirheumatics”. Aspirin belongs to this type
of medicine. The drugs do not affect
the mental function of the animals. For
example, they have no sedative effect.
Besides pain relief, the treatment has
other advantages:
• it reduces fever and improves the
general well-being of the animal
• it inhibits swelling in connection with
e.g. infections or blows and thereby
enhances healing of the damaged
tissue

Pain relief can result in faster recovery and improved welfare.

Salmonella surveillance
The Salmonella surveillance in finisher
herds was characterised by laboratory problems in 2003. In the first half
of 2003, too few positive samples were
detected, which was acknowledged in
November. When the error was corrected by the Danish Institute for Food
and Veterinary Research, the number
of positive samples increased to nearly
twice as many. In January 2004, the
distribution of herds in levels 1, 2 and
3 was 96.7%, 2.5% and 0.8%, respectively.
The prevalence of Salmonella in fresh
pork in 2003 remained at the same low
level as in 2002; only 1.6% of the samples were Salmonella positive.

Health

Salmonella
with roundworm compared to pigs that
only had Salmonella.
The results revealed no difference in
Salmonella prevalence between the
pigs with roundworm and those without.
Infection with roundworm therefore did
not seem to have a great influence on
the Salmonella prevalence in finishers.
Acid in feed for weaners
New studies from the Danish Institute of
Agricultural Sciences have shown that
benzoic acid has a very strong, reducing
effect on Salmonella in the laboratory.
Therefore the National Committee of
Pig Production initiated a study to clarify
whether benzoic acid could reduce
Salmonella prevalence in weaners. The

1% benzoic acid in weaner feed did
not significantly reduce Salmonella
prevalence in weaners.
conditions in sows and finishers in a way
that makes it difficult for Salmonella to
colonise the gut. The results are shown
on page 22.

study included three groups:

Herds that have had a Salmonella
index of 0 for at least three months are
included in the risk-based surveillance,
and only one meat juice sample will be
collected each month. If a Salmonella
positive sample is detected in a herd in
the risk-based surveillance, the herd
is immediately excluded from the riskbased surveillance and is transferred
to the regular Salmonella surveillance
programme. The risk-based surveillance
is expected to start at the end of 2004.
Salmonella and roundworm
A previous study has shown that
there might be a correlation between
Salmonella and roundworm in pigs.
In a subsequent study by the National
Committee, finishers were infected
with Salmonella or Salmonella and
roundworm. The aim was to investigate
whether the Salmonella infection was
exacerbated if pigs were also infected

• group 1: Pelleted weaner feed
(control)
• group 2: Pelleted feed including 0.5%
formic acid and 0.5% lactic acid
• group 3: Pelleted feed including 1%
benzoic acid
All three groups were given the diet for
five weeks post-weaning, after which
the Salmonella prevalence was measured using faecal samples and blood
samples.
The preliminary results show that
neither formic acid and lactic acid nor
benzoic acid reduced the Salmonella
prevalence significantly compared with
the control group. Although at weaning
the Salmonella prevalence was approx.
50%, it dropped in all three groups to
approx. 40% after five weeks. This indicates that both formic acid and lactic
acid, and benzoic acid in weaner feed
cannot reduce the Salmonella prevalence significantly when added as a 1%
mixture for five weeks post-weaning
when, at the same time, the Salmonella
prevalence in the weaner unit is high.
The pigs’ productivity was also studied.
The results are shown on page 19.
Gastro-intestinal health
New studies indicate that coarsely
ground meal feed and the addition of
organic acids affect the gastro-intestinal
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Risk-based Salmonella surveillance
A study carried out by the National
Committee for Pig Production/DANISH
BACON AND MEAT COUNCIL in 2003
showed that the present Salmonella
surveillance could be optimised economically by reducing the number of
meat juice samples in herds with a low
prevalence of Salmonella, while maintaining a high food safety. In 2004, the
authorities approved the change in the
Salmonella surveillance, which will be
called risk-based surveillance.
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Infectious livestock diseases

Outbreaks are expensive
Experiences from Great Britain clearly
show how ruinous an outbreak of exotic
livestock diseases can be. But how
great is the risk of this happening in
Denmark?
That question has been addressed in
several research projects made in cooperation between the Danish Institute
for Food and Veterinary Research
and the DANISH BACON AND MEAT
COUNCIL. The analyses show that for all
sources the risk of introduction is low or
negligible. This is partly due to the risk
handling, which is in place, and partly
the result of the current trade patterns.
If the patterns change, the risk also
changes.
In reality, the first outbreak is the
worst, as the export markets close. It is
therefore crucial that the duration of an
outbreak is a short as possible, so the
export is only interrupted for a limited
period of time.
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Based on simulations of disease outbreaks, Classical swine fever (CSF)
would only be spread to a minor degree,
as this disease only infects pigs and
is not airborne. However, if Foot-andmouth disease (FMD) is introduced, it
could develop into an actual epidemic,
as FMD infects all cloven-footed animals.
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According to the simulations, a pork
export stop would cause economic
losses of DKK 0.5-6 billion for CSF,
while for FMD the losses would be
DKK 2-10 billion.
In Denmark, we have a very good situation for avoiding introduction, and that
should be maintained. If an outbreak
occurs, a fast and efficient eradication
is important – regardless of the cause
of the outbreak. All animal transports
across the country must be stopped
immediately. Herds that have been in
contact with infected herds and neighbouring herds within a certain radius
must be pre-emptively culled.
A new EC Directive allows for emergency vaccination as part of the eradica-

tion of FMD. The effect of the vaccine
is being studied in another joint project between the Danish Institute for
Food and Veterinary Research and the
DANISH BACON AND MEAT COUNCIL.
Small risk of introduction
We know the infection paths for how
FMD and CSF could be introduced into
Denmark, but we do not know the likelihood of the infection entering through
one path in particular, which depends on
a number of factors.
Airborne infection
As mentioned, airborne spread is only
relevant in connection with FMD. The
greatest risk of airborne infection is
when pigs are infected. Furthermore,
certain, very specific climatic conditions
are required for the infection to become
airborne.
The Danish Meteorological Institute has
developed a number of climate models
to forecast airborne spread. The virus
type is also important to the risk of airborne infection. However, in the beginning of an outbreak the virus type is
unknown and this makes the application
of these models uncertain.
Import of animals
Only a limited number of animals are
imported to Denmark. Quarantine of
breeding stock and slaughter of slaughter animals within 72 hours ensure
that there is only a low risk connected
with these imports. Every year, approx.
11,000 trucks with animals or feed pass
the border. Upon arrival to Denmark,
they must be washed and disinfected at
an approved washing facility. The truck
must not enter premises with clovenfooted animals until 48 hours after
washing and disinfection. It is estimated
that if the rules are complied with, the
transports involve only a low risk.
Import of food
Existing data indicate that far smaller
amounts of illegal meat are imported to
Denmark than to Great Britain. Feeding
with waste food is furthermore illegal
in Denmark. The risk is thereby significantly smaller than in Great Britain,
where the most recent outbreak of FMD

was probably caused by feeding with
waste food.
Staff of foreign origin at farms could
pose a risk if they bring infected food
after visits to their home country.
Information campaigns on this area
should be considered.
Infection through hunting
Some hunters bring meat from wild
boars to Denmark without keeping in
mind that there may be CSF on the
hunting ground. This “import” is illegal,
as meat with CSF virus is highly contagious. It is therefore important to run
regular information campaigns aimed
at hunters. However, the risk of infected
meat reaching pigs is considered low.
Risk evaluations should be up-dated
routinely to take into consideration
changed trading patterns, such as the
EU enlargement towards East.

Management

Ecology
The economy of organic pig production can be improved by, for instance,
improving housing utilisation in the
finisher production and reproduction
management in the sow unit.

An advantage of this is fewer aggressions, as pigs of the same size are not
mixed. Constant transfers to the same
pen provide a constant stocking rate
over time. Furthermore, it is only necessary to clean out twice a year, which
reduces the storage costs.
On the basis of this, a trial was carried
out at the organic experimental station
Rugballegård where there were four
pens with dynamic groups. Every
third week, pigs were transferred to
pen 1 and pen 3, and pen 2 and pen
4, respectively. Six weeks passed
between transfer to the individual pen.
There was thus a dynamic group all
the time consisting of a litter of newly
weaned pigs, a litter of older weaners
and a litter of pigs almost ready for
slaughter.
The daily gain averaged
• from 7 to 14 weeks after birth:
494 g/day
• from 14 to 21 weeks after birth:
936 g/day
• from 7 to 21 weeks after birth:
712 g/day
The feed conversion averaged 2.9 FUp
per kg gain, and the consumption of
straw averaged 577 g per kg gain.
This type of housing cannot, however,
be recommended, primarily due to the
limited possibilities of managing health.
It is furthermore difficult to ensure an
optimum feed supply and immediate

A dynamic group of newly weaned organic pigs, older organic pigs and organic pigs
ready for slaughter in the same pen.

environment for newly-weaned pigs and
finishers.
The overall evaluation is that the disadvantages of this type of housing are level
with or exceed the advantages.
Reproduction management
The producers in many organic herds
only have limited possibilities of managing reproduction, which often takes
place as uncontrolled matings outdoor.

ducer has a number of management
options compared with a service system,
where only uncontrolled matings are
used. Outdoor insemination is a good
method for improving the reproduction
management in such herds. It is at the
same time important to follow the recommendations for semen storage and
insemination.

For two years, the Danish Applied Pig
Research Scheme has analysed experiences in outdoor AI in an organic herd.
The inseminated sows had an average of
12.1 liveborn piglets. Ninety per cent of
the inseminated sows had five or fewer
non-productive days, while a limited
number of sows (25 sows) had six or
more non-productive days.
Insemination of a batch of sows
– including catching the boar before
insemination and returning him afterwards – took an average of 6.3 minutes
per sow. On average, approx. 2.3 minutes were spent on the insemination
itself. This is estimated to be fairly low.
In a trial of AI in indoor service units,
approx. 4 minutes per sow were spent
on stimulation and insemination.
In 94% of the cases, the sows were estimated as “calm”, and in only 3% of the
cases as “restless”.
During outdoor insemination, the pro-

Outdoor AI where the boar is brought
into the paddock and introduced to the
sow. The sow is inseminated if she can
be stimulated to standing heat.
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Large dynamic groups of pigs
In 2000, common rules for organic
livestock production were introduced
in the EU. The rules include, among
other things, minimum space requirements for organic finisher production.
The considerable space requirements
for organic finisher production result in
high costs. It may therefore be relevant
to house pigs of different sizes in the
same pen to reduce the costs.
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Replacement of sows
There is a great economic potential in
culling sows at the economically optimum time. Some herds can improve
their profitability by up to DKK 300 per
sow/year or DKK 12 per pig, if they
change their replacement profile.
A calculation of costs versus income at
litter level forms the basis of the economic evaluation of the replacement
time of sows. In this connection, the
difference between costs and income
is called the net profit. The calculation
shows that the average sow should be
replaced after six litters.

Replacement profiles
Litter Av. 35 Per sow,
herds DKK
1
22%
406
2
19%
187
3
14%
84
4
12%
40
5
11%
15
6
9%
7
7%
6
8
6%
9
Average,
culled sow
747
Average time
of life, litter
3.55
Replacement % 28
Loss, sow/year 474

Best Per sow,
DKK
13% 240
5%
51
5%
30
6%
20
7%
9
8%
26%
22
30%
45

herds. The table is read as percentage of
sows that are replaced with a new gilt.
The replacement profiles in the table are
almost opposites. The average of the 35
herds replaces the sows early in their
cycle as opposed to the best herd that
replaces the sows late, typically after
the sixth litter.

Data originate from a database with
60,000 litters under the Danish Applied

The table shows two different examples

The economic consequences of the different replacement profiles mean that
the best herd improves the profitability
by approx. DKK 300 per sow/year, or
DKK 12 per pig. Put differently, the 35
herds could invest DKK 3,000 per sow/
year in improvements of the housing
system, if that could bring the replacement to the same level as that of the

Pig Research Scheme.

of replacement profiles.

best herd in this example.

The table shows an average of 35 herds
compared with the most optimum
replacement profile from those 35

Focus Finder
In co-operation with a group of regional
pig production offices, the National

Value, DKK

3,300
3,200

417
5.67
18
165

3,100

Figure 2. The Focus Finder shows potential effort areas and realistic potentials
by comparing the production results of the individual herd with the best production results in the database.
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Figure 1. Net profit at litter level.
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The net profit in the figure is an expression of when the value of the sow has
been maximised. Therefore, the vertex
of the graph expresses the optimum
replacement time.
As shown in the figure, sows should
never be replaced after the first litter,
when the profit on the sow is relatively
low. If the sow is culled after the first
litter, she has only weaned approx. ten
pigs, whereas after six litters, she has
weaned approx. 66 pigs.
A general overview of the replacement
of sows across litter numbers is called
the replacement profile. On the basis of
figure 1, most sows should be replaced
after 5-7 litters. However, this is not
always practically possible because
certain factors, such as disease, fertility
and longevity, may force the producers
to replace the sows continuously.
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but also in the long term. Action plans
will be prepared stating what it takes to
reach the objectives.

Simple comparison on the Internet
A mathematic model ensures that the
herd is compared with the best production results obtained and not with a theoretically obtainable production result.
The comparison will thereby show the
results that are realistic to aim for.

With pig production in particular, it
has turned out that there is a lot to be
gained on the efficiency and thereby
also on the economic result. Even large,
well-managed herds have things that
can be improved or done cheaper.

A central, national database
When a pig producer submits production
results to the Focus Finder, the data are
saved in a central database containing
production results from the national
average. This expands the basis of comparison, and makes it possible for the
pig producer
1. to routinely compare his own
efficiency with the best herd
2. to routinely evaluate the development
of his own efficiency compared with
the development of the efficiency of
the best herds
The Focus Finder database is furthermore part of the basis of the gross margin check, which is an advisory service,
offered by a group of regional pig production offices.
Binding Consultancy
The point of departure is the farmer’s
need for consultancy. A team of advisers is put together for each client, with
a responsible key adviser functioning as
the client’s regular contact person at the
agricultural centre, who is also responsible for co-ordinating the consultancy.
The key adviser is typically, but not
necessarily, the economic adviser. It is
essential when selecting the key adviser
to find a person the farmer “connects”
with. The farmer and the advisers make
exact, measurable, timed objectives for
the herd, particularly in the short term,

On the basis of the action plan, the
farmer and the advisers have committed
each other to close co-operation with
focus on results. Routine follow-up is
also part of the obligation, and is decisive for achieving success with Binding
Consultancy.

P-report
The use of the P-report has become
significantly more dynamic, as the pig
adviser constantly follows the production, makes relevant analyses, and comments the reports in an active dialogue
with the farmer.
Feed
A general focus area is assistance when
trading feed and evaluating the diets’
price and content.
Housing units
In connection with extensions and
changes of housing units, the farmers
have often had the pig adviser go over
the construction design and thereby
changed important details, which is far
easier on paper than when the building
has been erected.
Planning of labour
Planning of the labour and advice on
actual management is another area
where the pig adviser has a lot to contribute. Many farmers have had a DISC
test made, which is a tool for becoming
more aware of one’s own ways of thinking and reacting.
Binding Consultancy includes the entire
herd, and the effort areas do not only
concern pig production. In terms of
economy, the pig adviser offers analysis
of financing, assistance at meeting with
the bank concerning e.g. negotiation
of interest rate on the operating credit,

evaluation of fixed costs, insurances,
and not least calculations of different
investment options.

The farmers say:
• More follow-up and things under
control
• A key adviser who cares about
the herd
• The agreed is carried out in practice
• Improved economic result in the
herd
• More co-ordination of the consultancy and more contact to the
advisers
• More focused follow-up and more
concrete consultancy
• The course is set and action plans
are prepared
• The objectives are determined
jointly and the advisers all know the
objectives
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Committee for Pig Production is developing the program Focus Finder, which
can be used for benchmarking in pig
production. Benchmarking means comparing, and the aim of the Focus Finder
is to give the individual pig producer a
tool with which they can compare their
own production results with the best
results. The result is shown to the producer as one number (production index)
and as an increased gross margin.

Management

Production management
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Production surveillance

IT is becoming more widespread in the
agricultural industry, primarily due to
the many possibilities for automation
and recording. This generates more
information, which thereby optimises
production of pigs.
Surveillance of sows by way of sound
Failures in systems for feeding and
sorting of group-housed sows can
cause unwanted stress or in the worst
cases death. Sows that have for some
reason become distressed will often let
out cries that deviate from the normal
sounds in the housing unit. In co-operation with TNM Consult ApS, the National
Committee for Pig Production has developed a prototype for a sound-based surveillance system for use in ESF systems

The box is placed approx. 2.5 m above
the floor, from which images of the pigs
in the pen in question are transmitted via wireless network to a centrally
placed computer.
On the basis of the images, the actual
weight is calculated as is the weight
spread. These data then make it possible to see graphs of the growth process.
The weighing system makes it possible
to monitor the development of the pigs’
daily gain, and thereby optimise e.g.
changes in diets.
The camera-based scale is expected to
be cheaper than the automatic/mechanical scales on the market today.

(electronic sow feeding).
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With a microphone, the surveillance system records the acoustic image of the
housing unit, and analyses all sounds by
way of modern signal analysis (known
from e.g. automatic voice dial in mobile
phones). With the selected method, it is
possible to distinguish between different
types of cries. It is then possible automatically to determine whether a cry is
caused by normal behaviour, a conflict
between two sows, or that the sow is
jammed, etc.
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At the end of 2004, the tested prototype
will undergo a comprehensive test. If the
system proves able to alarm convincingly that a sow is in need and at the same
time avoid false alarms, it is expected
to go into production. In its final version,
it will be possible to transfer alarms via
telephone/text messages or through the
existing alarm system.
Automatic weighing system
A camera-based weighing system has
been under development for the past
21/2 years.
The development is almost finished, and
satisfactory results have been achieved.
The project is expected to result in the
marketing of an automatic scale in
2004/2005.
The weighing system will consist of a
box containing a camera and lighting.

Active sensors for sows
In co-operation between the University
of Copenhagen, the Danish Technical
University, the Royal Veterinary and
Agricultural University, and the National
Committee for Pig Production, a project
has been initiated to develop active sensors for sows.
The electronic “ear tags” used in housing units with electronic sow feeding
today are passive, and are only used to
list a number (ID) read by a receiving
unit.
An active chip as an ear tag will contain
both a data storage and processors.
The unit will be able to collect data and
thereby function “intelligently” through
analysis of the data in the chip – all this
in a chip measuring 3 x 3 mm.
The intelligent chip contains the following perspectives, among other things:
• possibility of monitoring the movement
pattern of the individual sow
• possibility of automatically knowing
where a sow is in the housing system
• possibility of reading the ID of a sow at
a distance of up to ten metres
• possibility of a sow to be detected if
she is e.g. sick or in heat
With active chips, it will be possible to
enter the ID of one or more sows into
a handheld terminal (e.g. a PDA), and
within a couple of seconds the chips of

New IT solutions improve the possibilities of production surveillance, control
and management.
the sows in question will report their
position to the terminal.
There are probably far more management possibilities in active chips than
mentioned here.
The project is expected to be finished in
2007.

No. 627: Product test - tube feeders for
finishers
No. 628: Feeding strategy for supply of
gruel feed to weaners
No. 629: Microbiological study of
diluted semen doses from
BanBred’s AI stations
No. 630: Bedding technique and bedding material in service
sections for group-housed
sows
No. 631: Serologic screening of Yersinia
enterocolitica O:3 in finishers
No. 632: Effect of pooling on detection
of Salmonella
No. 633: Shoulder lesions in sows
recorded at meat control and
at clinical examination
No. 634: Risk factors of increased mor-

No. 646: Factors affecting the number
of diarrhoea treatments in
weaners
No. 647: Campylobacter prevalence in
combined herds
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PMWS
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No. 650: New Brucella/Yersinia O:9
diagnosis
No. 651: Importance of colostrum
intake to the health and productivity of pigs
No. 652: Weaner feed without fishmeal
No. 653: 100% organic feed for weaners
No. 654: Deep insemination
No. 655: Biacton for prevention of
diarrhoea in weaners

tality in the weaning period in
herds with PMWS
Prevalence of diarrhoea in
growers and finishers in
relation to uncontrolled
fermentation of liquid feed
Barley/wheat ratio and wheat
bran in pelleted finisher feed
– effect on the prevalence of
Salmonella, gastro-intestinal
health, transit time and
productivity
Purification of water for weaners with Ben Rad (WP M600)
Bone strength of Danish sows
expressed by a DEXA scan,
ultimate strength measurement and determination of ash
Examination of the
NucleoCounter SP-100 during
production of semen doses
Feeding strategy with individual feeding stalls – feeding
every day or every other day
Segregation of dry feed mixed
on-farm
Conjugated linoleic acid for
finishers
Tail bites – can slaughter data
be used to identify herds with
a high prevalence?
Restrictive floor feeding of
weaners – effect of two or four
daily feedings and of unrestricted access to barley
Restrictive liquid feeding in
long troughs in finisher pens
with partially slatted floor

No. 656: Culling causes of sows - and
post-mortem findings in
destroyed and dead sows
No. 657: Slaughter findings from
extended diagnostics of culled
sows from ten sow herds
No. 658: Importance of type of boar to
the mortality in a PMWS herd
No. 659: Supply of lysine and threonine
to finishers
No. 660: Correlation between certain
herd factors and shoulder
lesions in sows
No. 661: The stomach as a barrier
against Salmonella in finishers fed with coarsely ground
meal feed
No. 662: Commercial finisher diets
purchased in North Jutland
2003/2004
No. 663: Weaning after 26 vs. 33 days
(I) – effect on weaners
No. 664: Meal feed and pelleted feed
for finishers
No. 665: Agaricus and Rød Solhat for
weaners
No. 666: Commercial products for
weaners: products containing
organic acids – CH01-141 in
three doses and CH01-186 in
one dose
No. 667: Optimum age of nursing sows
for piglets 1-2 days old
No. 668: Meal feed and pelleted for
sows

housed gestating sows
Trial reports
No. 615: Citric acid for weaners
No. 616: Commercial products for
weaners – BioPlus 2B
No. 617: Stress level in sows when
housed in a stall or single
animal pen in the service unit
No. 618: Supply of energy in the
implantation period
No. 619: Effect of Salmonella-reducing
ready-mixed feed on the
prevalence of Salmonella and
on the productivity in finishers
No. 620: PMWS analysis of infection
conditions
No. 621: Addition of phytase to pelleted
finisher feed
No. 622: Products for weaners – a
combination of lactic acid and
formic acid
No. 623: Commercial products for
weaners – BioMos alone and
combined with lactic acid and
formic acid
No. 624: Commercial products for
weaners – NuPro 2000 as an
alternative protein source for
weaners
No. 625: Dry feed ad lid for grouphoused gestating sows
No. 626: Dilution of boar semen to
concentrations of 2.3 billion,
1.5 billion and 1.0 billion
sperm cells in semen doses of
80 ml

No. 635:

No. 636:

No. 637:
No. 638:

No. 639:

No. 640:

No. 641:
No. 642:
No. 643:

No. 644:

No. 645:
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Reports
No. 0308: Segregation of dry feed with
mineral diet or ground
supplementary feed
No. 0309: Ring channel in gestation
units
No. 0310: Serologic study of sows over
time of Porcint Circovirus type
2 in PMWS herds
No. 0401: Experiences with total depopulation for control of PMWS
No. 0402: Statement of photometer
control with standard colour
solution
No. 0403: Floor design around feeding
stations in gestation units with
electronic sow feeding
No. 0404: Product test II of feeding and
resting stalls for group-

Information

Published results, 2003-2004
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Information

Info Svin on the Internet
Info Svin is a scientific knowledge database. In co-operation with the pig producer and his advisers, Info Svin often
provides a joint basis for a scientific
discussion. Info Svin is also used as a
textbook at the agricultural schools. Since
1996, Info Svin has been published as a
CD-ROM. Over the last year, Info Svin was
changed to an Internet version, and as of
October 2004, Info Svin can be accessed
for free on the Internet.
The first phase
The “Info Svin sources” were published on
the Internet in the spring. Note that “Info
Svin sources” are now called “Scientific
publications”, and are found at www.lu.dk.
Here, publications of trial results from 30
years of research from Danish research
institutes and organisations are published.
We have not yet been able to edit the layout of the more than 2,300 publications.
Therefore, some publications could have
had a better layout. We are currently editing all publications so they have a good
layout when they are printed from the
Internet.

Our many experts will contribute with
their knowledge with 500-600 different subjects covering nutrition, housing design, reproduction, management,
description of diseases and much more.
The target group is the farmer and his
advisers.

Latest news
Make sure to sign up for “News
from the National Committee for
Pig Production” at www.lu.dk and
receive an e-mail with links to the
latest publications.

An EPS version of logo will be forwarded
separately. Note that the “Info Svin
manual” will be called “Info Svin” in the
future and can be found at www.infosvin.
dk. The documents will be printed as PDF
files, which requires that Acrobat Reader
is installed on your computer. This program can be downloaded for free on the
Internet.
Other information material
At www.lu.dk, signs and other scientific
information material can be ordered.
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The second phase
In the autumn 2004, the Info Svin manual
is published as an Internet version. This
will have its own website.
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