DANBRED KNOWLEDGE HUB: RELEASE THE FULL GENETIC POTENTIAL OF DANBRED ANIMALS

—

INCREASED GENETIC GAIN
IN FEED CONVERSION

DanBred recently increased its performance
testing capacity by 25 % on boar testing station
Bagildgard, which means that more than 7,500
boars are now being tested for individual feed
efficiency annually. This higher capacity leads to
an increase in genetic gain in feed conversion
ratio (FCR) by an additional 10 %.

READ MORE ON PAGE 2

PROMISING STUDY ON
SOCIAL PIGS

The results from this unique study pave the
way for new opportunities for setting even
more balanced breeding goals that can improve
productivity and welfare simultaneously.

READ MORE ON PAGE 6

DANBRED DUROC

Sustainable and documented breeding for more
than 30 years - giving you more pork for less
costs.

READ MORE ON PAGE 8
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DANBRED IS READY FOR
THE FUTURE

A few years into its new company
structure, DanBred is finding its place in
the world. A constant focus on customer
needs and what will influence the market
for pig production and genetics in the
future guides all decision processes in
DanBred. Thomas Muurmann Henriksen,
CEO at DanBred, shares his thoughts
on what the future holds for global pig
production

Knowledge and expertise have always
formed a solid foundation for us, and we
are confident in the hard work our R&D

department carries out day after day, year
after year. We are focused and, in many
ways, our products are superior to our
competitors’. However, the commercial
environment is rapidly changing, so our
ability to understand and meet end user
needs is key to the strong growth, which
we anticipate for DanBred. Here are the
five key trends, we believe will influence
the global pig production.

READ MORE ON PAGE 3

BREEDING FOR ROBUSTNESS IN PIGS:
CONFORMATION AND LONGEVITY

The breeding of robust pigs is a
substantial key input factor to global

pig production and ensures healthy and
strong animals. Robust pigs are more
resistant to changes in their environment.
They stay fit and free of infections and
diseases and maintain a high productivity.

To ensure robust finishers and sows,
pig breeding companies have included
indicator traits for robustness (such as
conformation and longevity) in their
breeding goals for many years.

READ MORE ON PAGE 16
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INCREASED GENETIC GAIN
IN FEED CONVERSION

First published May 6, 2019

FEED CONVERSION: DanBred recently
increased its performance testing capacity
by 25 % on boar testing station Bogildgard,
which means that more than 7,500 boars
are now being tested for individual feed
efficiency annually. This higher capacity
leads to an increase in genetic gain in feed
conversion ratio (FCR) by an additional 10
%. Feed efficiency is the most economically
important trait for pig producers worldwide,
and DanBred has documented genetic gains
for this particular trait through the decades.

At the boar testing station, future DanBred
Al-boars are tested for their genetic potential
for feed efficiency and all other economically
important production traits. Individual

feed consumption has been recorded
electronically since 1992.

A few years ago, Bagildgard was
modernized, and 128 Schauer Advanced
Computerized Feeding Stations replaced the
first model. More than 135,000 DanBred
Landrace, DanBred Yorkshire, and DanBred
Duroc boars have been performance
tested at Bogildgard for individual feed
consumption. The feeding stations collect
data on each boar’s feed intake during the
testing period, and from this data a DanBred
sub-index for FCR is calculated on a weekly
basis. This is weighted into a DanBred index
together with all the sub-indexes for the
other traits included in the DanBred breeding
goal. Based on these indexes, the next
generation of boars and gilts are selected.

Your business. Our DNA.

An extra €0,71 per DanBred finisher pig
During the last decade, DanBred’s selection
for improved FCR has resulted in -0,036

kg feed/kg in genetic gain, and last year

this figure decreased even more to -0,041,
which equals €0,71 per DanBred finisher.
This extra beneficial drop is mainly related to
DanBred’s implementation of 100 % genomic
selection in 2017, which means that more
than 105,000 DanBred purebred animals are
sampled and DNA-tested annually.

“-0,036 kg feed/kg gain is a highly
satisfactory genetic gain,” says Helle Palmg,
Chief Geneticist at DanBred. “Keep in mind
that during the last decade, slaughter weight
has increased at the same time by % - % kg
annually, which partly blurs the result. Feed
efficiency decreases when slaughter weight
increases”.

Helle Palmg continues; “DanBred’s
breeding program is based on large breeding
populations, professional nucleus breeders,
and a highly advanced boar testing station.
Altogether, this gives the optimal conditions
for the best outcome of the breeding, and
it paves the way for great results in genetic
gain, where high quantity and quality data
are among the key input factors”.

The increase in testing capacity is due to
continuous genetic gain in DanBred boars’
daily gain. Due to faster growth, DanBred's
boars now spend 10 days less at the test
station, compared to 20 years ago. S

Thomas Muurmann Henriksen, CEO
at DanBred, at his office in Herlev,
Denmark, October 2019.

THOMAS MUURMANN HENRIKSEN:
DANBRED IS READY FOR THE FUTURE

First published, October 22, 2019

KEY TRENDS: A few years into its new
company structure, DanBred is finding its
place in the world. A constant focus on
customer needs and what will influence the
market for pig production and genetics in
the future guides all decision processes in
DanBred. Thomas Muurmann Henriksen,
CEQ at DanBred, shares his thoughts

on what the future holds for global pig
production.

Knowledge and expertise have always
formed a solid foundation for us, and we
are confident in the hard work our R&D
department carries out day after day, year
after year. We are focused and, in many
ways, our products are superior to our
competitors. However, the commercial
environment is rapidly changing, so our
ability to understand and meet end user
needs is key to the strong growth, which we
anticipate for DanBred. Here are the five key
trends, we believe will influence the global
pig production.

- Knowledge and expertise have always
formed a solid foundation for us, and we
are confident in the hard work our R&D
department carries out day after day, year
after year.

Thomas Muurmann Henriksen

1: Growing global demand for pork

An important trend is that the global
demand for pork is expected to grow by up
to 45 % by 2035. This is due to a growing
population; especially a growing middle class
and increased buying power in the Asian
and American markets. The growing global
demand represents great growth potential,
and as a supplier of breeding animals to
more than 40 countries, DanBred is well-
positioned to tap into that potential.

We have already established DanBred in
key markets such as Spain, France, and the
Netherlands, and are well under way in e.g.
Russia, Mexico, the Philippines and the US.

The subsidiaries will be supported by
strong resources in Denmark; our genetic
improvement derived from our nucleus and

SSS

multiplier herds and our R&D engine, Danish
Pig Research Centre.

- High-quality genetics form the
foundation of our business. Now we also
offer a range of service solutions, which
help our customers tap into the full
potential of our products.

Thomas Muurmann Henriksen

2: From supplier to business partner
Pig producers are getting bigger, more
professional and have more complex buying
criteria. This puts high demands on us. It
is no longer enough to be a supplier of
genetics or sows. We are, increasingly,
becoming a business partner delivering
solutions, which ensure that the animals’
genetic potential is fully realised. It is a trend
we have seen in several other trades, where
service solution sales have even exceeded
the sale of core products.

In DanBred, we welcome this
development, because it goes well with our
open and pragmatic culture of cooperation
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as well as our expertise and product
portfolio. High-quality genetics form the
foundation of our business. Now we also
offer a range of service solutions, which help
our customers tap into the full potential of
our products. This allows us to build close
and lasting relations to our customers.

We also anticipate that more pig
producers will have investors who want
performance-based business models, where
they pay for the production results that our
products deliver. In this regard, DanBred has
a clear competitive advantage due to the
great potential of our products. For the past
decades, we have bred for both large litter
size, low mortality and low feed consumption
- and, therefore, our customers currently
achieve up to 40 live piglets per sow / per
year.

3: Closed herd production gains ground

A third trend is that a growing number of
pig producers around the world are shifting
from open herd production to closed herd
production as a consequence of the growing
focus on health in pig production - and that
development is expected to pick up speed
as diseases like African Swine Fever (ASF)
are, sadly, ravaging large parts of Asia and
Eastern Europe.

In DanBred, we have many years of
experience delivering genetics for closed
herd productions, not least in Denmark,
where this encompasses the majority of pig
producers, and this know-how is scalable in
relation to customers outside Denmark as
well. We offer our customers unlimited and
direct access to DanBred’s breeding system

through GenePro, which ensures genetic
progress while maintaining the health status
of the herd.

- We are at the forefront of this
development, as we have had balanced
breeding goals for decades focusing on
high efficiency, longevity and survival
rates, which, among other benefits,
contributes positively to the climate
footprint of pig production and, thus,
sustainability.

Thomas Muurmann Henriksen

4: Sustainability becomes license to
operate

Sustainability is high on the agenda - and
it is here to stay. We are at the forefront of
this development, as we have had balanced
breeding goals for decades focusing on
high efficiency, longevity and survival rates,
which, among other benefits, contributes
positively to the climate footprint of pig
production and, thus, sustainability.

Our R&D activities have generated
breeding progress and resulted in genetics,
which have reduced the feed consumption
in DanBred animals and ensure that
every sow produces as many live piglets
as possible. Furthermore, we breed for
robustness. This results in healthy, strong
and durable animals, which in turn improves
animal welfare and optimizes our costumers’
earnings. Furthermore, as a supplier of
genetics for more than 40 countries, we
enable pork to be produced locally, close to
where it is consumed.

Your business. Our DNA.

- An important element in the race for
leadership will be R&D. Genomic selection
and other technological tools and methods
are gaining ground, and only the large and
most professional genetics companies have
the R&D muscles, which will be required in
the future.

Thomas Muurmann Henriksen

5: Industry consolidation

We anticipate a consolidation in the

pig genetics industry, as the customers
become bigger, more professional and more
advanced. There will be fewer players, and

it will happen soon. There will only be room
for the players who deliver products with the
highest efficiency and health. Our objective
is to be among the top 3 global pig genetics
brands well-positioned for the long run.

An important element in the race for
leadership will be R&D. Genomic selection
and other technological tools and methods
are gaining ground, and only the large and
most professional genetics companies have
the R&D muscles, which will be required in
the future.

DanBred is already among the leaders. We
have a strong R&D engine in DPRC, which
ensures continues and record-breaking
breeding progress. Our R&D is deeply
rooted in one of the most developed and
demanding markets, and the best suppliers
and customers in the world are right outside
our door.

We are ready for the future. S
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DANBRED LAUNCHES MANUAL FOR
HANDLING ON-FARM BOARS

First published May 29, 2019

MANUALS: Building on the success of the Sow & Gilt Manual
launched in the autumn of 2018, DanBred now releases a new
comprehensive boar handling manual. This is part of DanBred'’s
increasing commitment to knowledge sharing and working together
with leading pig producers for profitable growth.

DanBred aims to bring their technical knowledge and know-how

to anyone, who can use it to make a practical difference in their pig
production, no matter where they are in the world.

Trine Lund Pedersen continues: “DanBred is built on

transparency and a continuous dedication to creating a profitable

business for our customers. The manuals bring that transparency

Trine Lund Pedersen, Head of Technical Services at DanBred, says:
‘DanBred Boars are high quality, performance tested animals. The
management and facilities should match the quality of the boars to
release their full genetic potential. We now want anybody who has
an in-house Al facility, to access all the necessary tools to build the
foundation for giving their DanBred boars a long and productive
life”

and dedication to releasing the full genetic potential of our core
product into the 21st century, and my team and | are massively
proud of being a part of that movement”.

The manuals can be found online at www.danbred-manual.com,

and you can also download the DanBred app for Android and 1OS
(search for DanBred in the app store). S

DanBred Manuals

Succeed with

The DanBred system gives you access to some of the best
reproductive animals in the world, and now you can also benefit from
our unigue knowledge of working in the pigpen. We have concentrated
many years of experience into the DanBred Manuals in order for you
to get the optimum yield from the genetic potential of your DanBred
animals.

The Manuals are with you all the way, and they detail precisely how to
handle DanBred breeding animals through the most important phases
of their lives. The content is based on best practice experiences and is
supplemented with images and illustrations, and since DanBred genes
are used extensively all over the world, the Manuals are also available
in several languages. We hope that you will use the Manuals actively
and share them with your colleagues. Both the new and young as well
as those who have many years of experience.

DOWNLOAD THE DANBRED APP

GETITON

2 Download on the [ >
‘ App Store Google Play

our DNA!

YOU CAN FIND ALL MANUALS AT
danbred-manual.com
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WHY SOCIAL PIGS ARE A GAIN FOR
DANBRED CUSTOMERS

First published June 6, 2019

STUDY: The results from this unique study
pave the way for new opportunities for
setting even more balanced breeding goals
that can improve productivity and welfare
simultaneously. In the future, this means the
inclusion of a new social trait in the DanBred
breeding goal, which will improve genetic
gain in daily gain by an additional 5 -10 %.
Furthermore, this may also contribute to
improved animal welfare — simply because

a sweet and social pig is supporting its pen
mates in a positive manner. At this very
moment, Danbred has completed a large-
scale selection experiment focused on
‘breeding for social pigs” and its effect on
reducing excessive aggression, mounting
behaviour and tail-biting. The final results are
expected at the end of 2019.

Improving productivity and welfare
through breeding for social pigs
A pioneering study by the Danish Pig
Research Centre confirms pig sociability as a
relevant trait in the breeding goal. This new
trait will add to the genetic progress and
further to the daily gain and keep DanBred
on the cutting edge of pigs’ genetics.
Positive social behaviours among pigs
enhance the growth of pen mates and this
tendency is passed down from generation
to generation. In other words, it is heritable.
A unique study performed by the Danish
Pig Research Centre (DPRC) indicated how
DanBred'’s pigs, with a positive social genetic
profile (social pigs), have a positive effect
on the daily gain of their pen mates. When
accounting for both the direct effect of the
pig’s own genes and as well as the social

genetic effect of others, the genetic gain

in growth is potentially increased by 5 -10
%. This knowledge can be used to increase
genetic gain for daily growth and improve
the social behaviour and welfare of DanBred
pigs. This was concluded as part of a large
research project on DanBred Landrace pigs
between DPRC and Aarhus University.

The study

The current study included the average daily
gain (ADG) from 30 to 94 kg recorded on

a total of 32.212 male and 48.252 female
DanBred Landrace pigs. The pigs were
raised in 13 DanBred nucleus herds in sex
separated pens with between 8 and 15 pigs
per pen.

During the study the genetic variation
and heritability for direct genetic effects
(the effect of a pig's genes on its own
growth) and for indirect genetic effects (the
effects of a pig’'s genes on the growth of
its pen mates) were estimated. The results
showed a significant genetic variance for
indirect genetic effects for ADG in both
male and female pigs, which indicates that
it is possible to select pigs for sociability in
relation to growth.

The heritability for the pig’s own genetic
potential was 22 % and 24 % for female
pigs, whereas the estimated total heritability
(the direct and the indirect genetic potential
combined) were 32 % for male pigs and
27 % for female pigs. This means that
heritability increased by 45 % in male and
13 % in female pigs when accounting for the
genetic background of social interactions,
and that there is in fact an unused selection

Your business. Our DNA.

potential for growth. This potential can be
used to make further genetic progress for
ADG in DanBreds’ populations.

- The results from this unique study pave
the way for new opportunities for setting
even more balanced breeding goals that
can improve productivity and welfare
simultaneously. In the future, this means
the inclusion of a new social trait in the
DanBred breeding goal, which will improve
genetic gain in daily gain by an additional
5-10 %.

Helle Palma, Chief Geneticist, Ph.D., DanBred

Predicting the social potential
In order to be able to conclude that genetic
selection on social traits will result in genetic
progress, it is necessary to account for all
genetic variance. To overcome this very
complex issue, DPRC also tested whether
it would be possible to predict the genetic
potential for social interactions purely based
on the information from relatives. Unlike
previous studies, this study shows very
clearly that it is possible. In fact, the results
showed that the so-called predictive ability
for growth was improved by approximately 7
% when accounting for the genetic potential
for social interactions on top of the genetic
potential for the pig's own growth. Predictive
ability is an analogue to accuracy of
selection, which is an indicator of how much
additional genetic gain can be achieved for
the benefit of DanBred’s customers.
Because previous studies have found
gender differences in behaviour, this
current study also hypothesized that test

results may differ between male and female
finishers. It is expected that male pigs show
more aggressive behaviour than female pigs.
However, the issue is more complex. In the
current study, the results show that there is
competition between female pigs, but none
between male pigs. Senior scientist Birgitte
Ask from DPRC explains:

“This study shows that female DanBred
Landrace pigs, which have a high genetic
potential for their own growth, tend to inhibit
the growth of their pen mates, whereas this
is not the case in male DanBred Landrace
pigs. In practice, this means that if the
genetic potential for social interactions is
unaccounted for, then the realized growth
of female pigs will be lower than expected
based on their genetic potential for their own
growth. This information is very important
to maximise the genetic gain for growth, not
least when estimating the genetic potential
for growth in selection candidates in nucleus
herds”.

When accounting for the above-mentioned
differences between male and female
pigs regarding genetic potential for social
interaction, the predictive ability for male and
female growth is improved by approximately
15 % and 4 % respectively. Altogether, this
implies that accounting for gender differences
can give an additional increase in genetic
gain for growth. In particular as selection
intensities are higher in males than females,
improving the accuracy with which the
genetic potential for growth of male selection
candidates can be predicted has a larger

impact on the selection response than an
equivalent improve-ment in the accuracy for
female selection candidates.

- If the genetic potential for social
interactions is unaccounted for, then

the realized growth of female pigs will

be lower than expected based on their
genetic potential for their own growth. This
information is very important to maximise
the genetic gain for growth, not least when
estimating the genetic potential for growth
in selection candidates in nucleus herds.

Birgitte Ask, Senior scientist, DPRC

Improving own and pen mates’ growth
By considering the social genetic potential
for growth in a breeding program, it will be
possible to improve not only the pig's own
genetic potential for growth, but also the
pig's genetic potential to stimulate the growth
of its own pen males. It is the hypothesis
and goal that such an improvement will also
lead to favourably correlated responses in
damaging behaviours of group housed pigs.
To test this hypothesis, DPRC recently
completed another large-scale selection
experiment with recordings of tail and ear
biting injuries and skin lesions from fighting
on approximately 4.500 crossbred offspring in
270 groups. Results from this experiment are
expected by the end of 2019.S

HAVE YOU SUBSCRIBED
TO OUR NEWSLETTER?

NEWSLETTER: \We regularly
publish a newsletter and you

can subscribe on our website.
Here you can get a quick
overview of the latest news from
DanBred’s media section, which
contains a mix of news articles,
press releases and professional
knowledge sharing.

You can unsubscribe from our
newsletter at any time and we
never publish the newsletter more
than twice a month. We only
publish material when we believe
we have something to share. To
subscribe to our newsletter, go to
www.danbred.com

The new DanBred Knowledge Hub

DanBred genetics is your access to world
class reproductivity and efficiency, and
we always want to make sure that you
achieve all the benefits of your DanBred

breeding stock.

SSS
DANBRED

Your business. Our DNA.

DANBRED
KNOWLEDGE

So to help you release the full genetic
potential, we now give full access to

our library of knowledge, best practice
articles, informative videos, step-by-step
guides and comprehensive Manuals in our

brand new Knowledge Hub.

danbred-knowledge.com

SSS
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DANBRED DUROC: MORE PORK

FOR LESS COSTS

First published September 5, 2019

BREED: DanBred Duroc makes your
business highly competitive, giving you more
pork for less costs.

DanBred Duroc is used as the terminal sire in
the DanBred cross-breeding program, where
the performance is excellent in combination
with the DanBred Hybrid. DanBred Duroc
produces large litters as well as fast growing
finisher pigs with low feed conversion ratio
and a high lean meat percentage. As an extra
benefit DanBred Duroc produces carcasses
with an excellent meat quality.

DanBred Duroc originates from North
America; the race was imported to
Denmark in the 1970s. Through decades of
professional selection, the breed has been
genetically improved particularly in regard to
meat percentage and slaughter loss.

When using Danbred Duroc as the
terminal sire, our customers not only gets
more pork for less costs but in addition high
class pork quality that is in high demand
around the World. Efficient genetics, like
DanBred Duroc is not only profitable for the
producer, but also makes major contribution
to reducing carbon footprint from pork
production.

Fertility & Survival, .
Killing out 4% f paternal effect

Conformation 7%

11%:

Lean meat percentage: /

6%: 5%

Your business. Our DNA.

DanBred Duroc
2018 - present

» Daily gain birth - 30 kg

122%

: Daily gain 30 kg

. - slaughter

. 45%

. Feed conversion
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DanBred Duroc progeny
are robust and have.
uniform growth rates from:
birth to slaughter:

DanBred Duroc is:
the world’s most:
profitable and’
environmentally
efficient terminal
boar line

%¢

"D,

DanBred Duroc produce litters
with high survival rates and
vigorous piglets

DanBred Duroé progeny have

superior daily gain from birth
to slaughter and the best

feed efficiency

Average performance results

]

In total around 100.000 DanBred breeding animals are performance tested.

Average production results
achieved by DanBred boars in
Nucleus herds

Average production for boar
testing station Bggildgard

Daily gain, g/day

30 kg - slaughter g2t

Daily gain, g/day

Birth - 30 kg

FU/kg gain

30 kg - slaughter L

Killing out percentage 24.85

Lean meat percentage 62.0

Scanning measurement,

6.5

mm

Scanning weight, kg 95.9
Sources:

SEGES Publication No 1154 (2018),

ANIMAL SCIENCE ML M Pedersen et al (2019)
SEGES Publication No 1075 (2016)

SEGES Publication No 1154 (2018) & No 1093 (2016)

1236

413

61.7

6.9

96.5

Average production results
achieved by DanBred (gilts)
females in Nucleus herds

1166

416

61.9

6.7

95.7

AGRICULTURAL AND FOOD SCIENCE A. Rybarczyk et al. (2018)

DanBred Duroc is ongoing
.selected for high lean meat,
:matching the trend for
tincreasingly heavier finishers

:DanBred Duroc
iprogeny are easy
"to handle and
highly social,
leading to higher
animal welfare

-

DanBred Duroc
finisher carcasses have
exceptional meat quality:
pH, color and IMF

DanBred Duroc D(LY) progeny are:

e stronger and more robust

e born in bigger litters due to high male
fertility

DanBred D(LY) finishers have excellent
performance results (30-100 kg) as
evidenced by:
world class growth rates 1079-1093
g daily gain
superior feed conversion ratio 2,31
FEs/kg
eminent lean meat percentage 61,8 %

DanBred D(LY) finishers have superior
meat quality (90 kg) as evidenced by:
high content of intramuscular fat:
2,57 %
high sensory evaluation of juiciness,
tenderness and flavor
high level of pH 24-96 h post
mortem: 5,72

Bonus information:

Research indicates that since the RN and
Halothane genes have been removed
from the DanBred breeds decades ago,
pH no longer influences production yield,
which is why pH is no longer part of the
DanBred breeding goals.
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DANBRED ETABLISHES SUBSIDIARY

First published December 18, 2019

SUBSIDIARY: Since the new DanBred

was established at the end of 2017, the
company has rolled out a strong subsidiary-
and agent structure throughout Europe.
Now the structure for Spain is revealed
with the establishment of a subsidiary
company.

The new set-up will ensure the continuous
supply of DanBred breeding animals and
genetics to the Spanish market, as well as
a clear DanBred identity and profile in the
country.

Thomas Muurmann Henriksen, CEO
of DanBred, says: "Spain is a key market
for us. DanBred currently supplies
approximately 25 % of the Spanish market,
and we expect to make that share even
bigger with this new subsidiary set-up. We
see massive potential in Spain”.

ORI

IN SPAIN

The establishment of a Spanish
subsidiary has come to pass in
collaboration with long established
DanBred agent Xavi Villarroya, who
becomes CEO in Spain.

- Spain is a key market for us. DanBred
currently supplies approximately 25 %
of the Spanish market, and we expect
to make that share even bigger with this
new subsidiary set-up. We see massive
potential in Spain.

Thomas Muurmann Henriksen, CEO, DanBred

In a market characterized by large
integrators, who have high expectations
to both the core genetic product as well
as the service solutions offered around
the product delivery, continuity and a solid

Your business. Our DNA.

understanding of how the market works, is
key.

Xavi Villarroya and his team are a vital
part of our new structure. Our Spanish
customers are in safe hands with a team
that knows the market inside out, and we
are delighted that Xavi and his team now
officially becomes part of the DanBred-

family, Thomas Muurmann Henriksen says.

DanBred'’s activities in Spain include
sale of breeding animals, primarily from
breeders and multipliers in Denmark, as
well as a substantial number of customers
with their own On Farm Replacement
Agreements (GenePro agreements). There
are also several A.l stations with DanBred
boars. S

DANBRED JOURNAL 2 EDITION 2019-2020
www.danbred.com
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DANBRED GLOBAL OFFICES
GET IN TOUCH WITH US TODAY

Germany - Detert Zuchttiere GmbH
Brinkerhook 16, 48599 Gronau-Epe, Germany

Contact: Carl-Josef Detert Germany - ZVNG G Denmark - DanBred Head Office
Phone: +49 256590712 Rendsburger Str. 178 Lyskeer 3EF, 1st floor, 2730 _ -
Email: info@detert-zuchttiere.de L ' Herlev, Denmark "
(234537 Neumdiinster, Phone: +45 38410141 _ wﬂ
ermany ]
Email: danbred@danbred.
Contact: Achim Muenster mall: danbred@danbred.com b —~
Belgium - DanaPig BVBA Phone: +49 043219936 - -
leperstraat 213A, 8940 Email: info@znvg.de — 3 -
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United Kingdom - Elite Sires Ltd. GB Geluwe, Belgium PL117 40101 Soind okt Finand w an
Old Station Yard Murton Lane. Murton Contact: Piet Mestdagh , o J , _| Germany - Fenker & Hellebusch GmbH - - -
Yok Y019 SUE United Kined ' Phone: +32 471572977 Denmark - DanBred Head Office Contact: Heikki Hassinen - - Oppenweher Str. 47, 49419 Wagenfeld, ) -
ork, » United Kingdom Email: piet@danapig.be Drejervej 7, 6600 Vejen, Denmark Phone: +35 8408372947 y 22 Ger
Contact: Richard Bull | piete ple. X o e . many -
Phone: +45 38410141 Email: heikki.hassinen@finnpig.fi 8 _
: Contact: Jorg Bregenzer —
Phone: +44 2870351730 Email: danbred@danbred.com —-——— Phone: +49 05444998025
Email: richard.bull@taurusconcepts.co.uk S L -
Germany - DanSau GmbH o Email: info@fenker-hellebusch.de
Telbraker StraRe 23 b, 49377
United Kingdom - Elite Sires Ltd. v;cr:?a Léer:fn;\/ Sweden - S ka Kottforetag
40 Glenleary Rd, Coleraine BT51 3QY, COHtaCC.t' Bem‘d Neteler Vasagatan 29, 541 31 Skévde, Sweden =
United Kingdom Phone: +49 044419142180 . Contact: Linda Lundberg South Korea - FARMWAY v
Contact: Alan Shepard o Phone: +46 0 101308903 495-4, Nowon-ri, lwol-myeon, Jincheon-gun,
Email: info@dansau.de S i -
Phone: +44 7802806668 Email: info@kottforetagen.se Chungcheongbuk-do Province, South Korea
Email: elitesiresltd@btconnect.com Contact: Changhee Won
' - S Phone: +82(0)43-535-6504
United Kingdom - RattleRow/Klasse Al y Russia - DanBred Russia China - DANAG AGRITECH CONSULTING (ZHENGZHOU) CO,. LTD. Email: chwon@farmway.co.kr
Hill Farm House, Redlingfield Rd, Stradbroke, [ B. Hmelnitskogo Avenue, Room 812, Clam Tower, CBD Business Outer Ring Road 18, Zhengdong
Eye, Suffolk IP21 5NB, United Kingdom X house 133zh floor 5, office 508, New District, Zhengzhou 450000, China
Contact: Simon Guise " . - 308000, Belgorod, Russia Contact: Bill Wang . |
, - - Phone: +44 (0) 1379384304 a Contact: Alexander Chursin Phone: +86 19939904131 ’ 1
‘ Email: simon.guise@Rattlerow.co.uk Phone: +7 9192848288 Email: billwang@danagintl.com - .,
Email: a.chursin@danbred.com T
. s
Netherlands - DanBred B.V.

& Klasse KI B.V.
Houtsestraat 9a, 5492 TM
Sint-Oedenrode, Netherlands
Contact: Stefan Derks

France - DanBred

Parc technologique du Zoopole,
Batiment Keraia D, 17 Rue du
Sabot, 22440 Ploufragan, France

Ukraine - Vilomix Ukraine
Putyatynskiy sg. 2, 10002
Zhytomyr, Ukraine

South Korea - KOREA GENETICS Ltd.

2nd Floor 29-67 Yanghyukgil, Bogate,
Anseong, Gyeonggi-do Province, South Korea
) Contact: Ik Jun Jang

Phone: +82 31 675 0718

s Email: koreagenetics@gmail.com

Contact: Oleksandr Vakhnovan
‘ Phone: +380674118117

Phone: +31 413479640 Contact: Philippe Chupin
Phone: +31 413475000 Phone: +33 296932163
Email: admin@klasse.nl Email: pch@danbred.com

Email: olva@vilomix.dk

Mexico - DBl Mex S.A De CV
Calle Mayo 1128 Ote Int 10, 85010
Ciudad Obregon, Sonora, México
Contact: José Luis Fernandez Lopez
Phone: +52 1 (644) 4473098

Email: jose.fernandez@grupoisa.com

Romania - DanBred Arges SRL
Czech Republic - R d PRAGUE Sos. Pitesti, 35, 117660 Com. .
zech Republic - Rosgaar Slobozia, Arges, Romania . ’ "

Italy - DanBred/BST Soluzioni SRL

Germany - DanSiid GbR N o
Viale della Vittoria 14 B, 31044

SchloRstraRe 10, 73497

Japan - Cimco Co. Ltd.

2-35-13 Kameido, Shinei Bldg. 7f,
136-00071 Koto-ku, Tokyo, Japan
Contact: Kazuyuki Takada

Email: takada.kaz@itochu-f.co.jp

: 118 01‘ Praha 1, Mala Strana, Czech Contact: lonel Chiriac S
Tannhausen, Germany gsz:eciégigae}zegz%g‘a‘v Ezai;jchtc' Jan Lund Hansen Phone: +40 (735557700
Contact: Malte Krauss Y. Phon(e' ;39 0243605520 Phone: ;45 30177154 Email: ionel.chiriac@danbred.ro
Phone: +49 (0) 79642147 ’ :

Email: info@ae-bosch.de Email: depol@mlomediazioni.it Email: jan@rosgaardas.dk

China - Shanghai Yinzhong Equipment Installation CO. Ltd.
Room 1104,Building 1,NO.35 Meijiabang Road NO.800,

Greece - Hellas Farm Breeding A.E
N Italy - Rosgaard A/S Amotopos Artas, 48200 Filippiada,

» Mexico - Insumos Nobiot, S.A De CV

Calle Mayo 1128 Ote Int 6, 85010
Ciudad Obregon, Sonora, México
Contact: Juan Pedro Romero Salido

Portugal - Soc. Agr. De Vale Henriques, S.A
Casais dos Britos, Apartado 48, 2054-909
Azambuja, Portugal

Contact: Jose Maria Lopes Cardoso

Phone: +351 910004819

Email: josemarialc@valehenriques.pt

Via Sorelle Girelli 3, 25020 Poncarale,
Brescia, Italy

Contact: Lars Rosgaard

Phone: +45 87251070

Email: lars@rosgaardas.dk

Greece

Contact: Kostas

Phone: +30 2683022161
Email: kxristou@gmail.com

Songjiang Dist.,Shanghai, China
Contact: Davis Zhang

Phone: +86 15021337470
Email: davis.chang@tomasun.com

Taiwan - Glob-Chain International Ltd.

1 Fl., No 4, Lane 97, Sec. 5, Roosevelt Road,

/ Taipei, Taiwan, RO.C
g Y Contact: Michael Chang

Italy - Porktrade Group SRL

Colombia - CIPAS.A.

® Phone: +88 0913-807288
Spain - DanBred Via Sorelle Girelli 3, 25020 Poncarale, Email: weiger@gmail.com
Carrera 49a #23-45, Bello, Medellin, Antioquia, Avinguda de Cerdanyola, 79-81, 1 Brescia, ltaly
Colombia y.. planta, Oficina 10, 08172 Sant Cugat Phone: +39 (348) 2428108

Contact: Juan Camilo Uribe
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Contact: Xavier Villarroya
Phone: +34 934177606
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g @ )
- » 32 San Carlos Drive, Mataas na Lupa,
. . b
Vietnam - EPS Co,, Ltd. Lipa City, Batangas 4217 Philippines
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Quan 2, TP H6 Chi Minh, Vietnam .
. Email: omar@grupomerlo.org
Chile - Novapro Contact: Dao Dang Trinh
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San Brnado, Region Metropolitana, Chile Email: dtrinh.dao@epsvn.com
Contact: René Pinochet Chateau Brazil - DB Brazil
Phone: +56 9 66095522 Av. JK, 2094, CEP 38706-000, Patos de Minas,
Email: rpinochet@novapro.cl Minas Gerais, Brazil
Contact: Vladimir Fortes
Phone: +55 (34) 38182500
Email: viadimir.fortes@db.agr.br

Thailand - Siam Agrovet

455/50 BIZ Pattanakarn-Onnut, Pattanakarn Rd.,
Prawet District, Bangkok 10230, Thailand
Contact: Suphanut Jiebna

Phone: +66 (0)2 012 4275-6

Email: suphanutj@amcovet.com

South Africa - DanBred Africa (Pty) Ltd.

Stone House, 510 Makou Street, Monument Park,
0181 Pretoria, Gauten Province, South Africa
Contact: Jurgens Reynders

Phone: +27 124826896

Email: jurgens@danbred.co.za

Argentina - Genetica Porcina Danesa S.A

Paraguay 523, 1057 Buenos Aires, Argentina
Contact: Juan Martin Ospital

‘ Phone: +54 91130881042

P Email: jmospital@gpdan.com
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DANBRED TRIUMPHS AT AWARD SHOW

First published January 7, 2019

AWARDS: DanBred’s Spanish customers
have good reasons to be exited these days.
At the recent Porc d’Or awards ceremony,
which is an award that celebrates Spanish
pig and livestock producers, 33 out of

49 awards were given to Spanish pig
producers using DanBred genetics and
breeding animals.

Since 1994, the Spanish research center
Institute of Food Research and Technology
(IRTA) has celebrated the best results and
progress in pig production with the Porc
d’Or award. The award has different sub
categories and ranks the pig producers by
their sizes, and this year turned out to be a
huge triumph for many DanBred customers
using DanBred genetics and DanBred
breeding animals.

33 out of a total 49 awards ended up
being handed out to DanBred customers in
different categories making it a memorable
night. The local DanBred sales team in
Spain consists of agents and is fronted
by Xavier Villarroya, and he could not be

IN SPAIN

happier for the costumers.

| am very pleased and happy that the
Spanish pig producers have received
such an important recognition from an
esteemed organization as IRTA. It's a very
big pat on the shoulder for our customers,
says Xavier Villarroya.

25 golden years
Spain is one of the biggest markets in
Europe, and according to the Danish
Agriculture & Food Council, Spain
slaughtered 50 million slaughter pigs
in 2017, which is only surpassed by
Germany'’s 58 million slaughter pigs. In
other words, Spain is a key market for
DanBred and Thomas Hansen, Sales
Director for DanBred, is happy about the
results in Spain at the Porc d'Or awards.
We're very proud but also humbled by
the fact that we have the opportunity to
supply the best and most efficient Spanish
pig producers. We're thrilled on their
behalf, and at the same time it underlines
that DanBred is the preferred choice for

some of the most skilled pig producers in
the world, says Thomas Hansen.

Spanish pig production has gone
through an explosive development in the
past 25 years. In 1994, the "weaned pigs
pr. sow pr.year” was 19.7, and in 2017 it
had climbed to 29.46. In the same period,
the farrowing percentage increased from
79.63 % to 87.36 %, and the numbers
illustrates the transition of the Spanish
market during the last couple of decades. &

Facts:

e The Institute of Food Research and
Technology (IRTA) is responsible for the
Porc d'Or.

The award started in 1994 and this
year the venue was in Lleida, Spain.
800 production sites and 950,000
breeders supply IRTA (BDporc - Bench
of Reference Data of the Spanish pig)
with data and statistics, which is the
foundation of the award.

This year, the award had 49 categories
and +120 nominees.

What difference can we make to your bottom line?

Our programme delivers the highest

documented breeding progress.

Read more at

www.danbred.com/documentedresults
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ARE YOU FOLLOWING US
ON SOCIAL MEDIA?

UPDATES: Do as 6.000 other
pig enthusiasts from around the
globe and follow DanBred on
social media.

Here you will find a mix of links
to our technical and professional
articles, stories and tips from
both Danish and foreign farms as
well as glimpses of everyday life
in DanBred; our office life, our
suppliers, and our customers.

DanBred is on an exciting
journey, and the easiest way to
stay updated is on our social
media platforms, where we keep
our followers up to date on a
weekly basis.

Find us on Facebook:
facebook.com/DanBredint

Find us on LinkedIn:
linkedin.com/company/DanBred

Find us on Youtube:
www.youtube/danbred

BREEDING FOR ROBUSTNESS
IN PIGS: CONFORMATION

First published July 4, 2019

CONFORMATION: This is the first of two
articles on breeding for robustness in pigs
and focuses on confirmation.

The breeding of robust pigs is a substantial
key input factor to global pig production
and ensures healthy and strong animals.
Robust pigs are more resistant to changes in
their environment. They stay fit and free of
infections and diseases and maintain a high
productivity.

This improves the financial position of
pig producers and improves animal welfare
in pig production. To ensure robust finishers
and sows, pig breeding companies have
included indicator traits for robustness (such
as conformation and longevity) in their
breeding goals for many years.

However, as productivity increases,

particularly in nucleus herds - and have low
genetic variability and heritability.

Breeding companies, therefore, attempt
to identify indicator traits that can be more
easily measured in nucleus herds and have
a higher level of genetic variability and
heritability.

Conformation is an indicator for
robustness
One such indicator trait for robustness is
conformation, which reflects the strength
and health of a pig's legs, hooves, and back,
and includes anatomical anomalies that
can be either innate or due to, for example,
suboptimal nutrition, housing or infections.
Selection for improved robustness
through conformation is expected to
increase productivity and welfare, as well as

front and hind legs.

PR

Fig. 3. The cumulative phenotypic gain of daily gain (30-100kg) from 2009-2018 in DanBred

Landrace and DanBred Yorkshire, respectively.
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Fig. 4. The cumulative phenotypic gain of meat percentage from 2009-2018 in DanBred

Landrace and DanBred Yorkshire, respectively.
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Fig. 5. The genetic gain of conformation from 2008-2018 in DanBred Landrace and DanBred
Yorkshire, respectively.
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pig. The score is based on an evaluation of
the pig’s front and hind legs as well as its
back and general carriage.

The pig's conformation is assessed while
the animal is moving, because limping
and lameness are not always visible in an
immobile pig. To obtain an accurate and
objective evaluation of conformation with
the highest possible genetic variation
and heritability, it is important to have an
optimal environment while scoring.

Such an environment would include
an anti-slip floor, and optimal light and
space conditions to enable a full view of
the pig and its movements - not only from
the back but also from the front and side.
Moreover, the pigs must be accustomed
to human handling, otherwise they will
be stressed during the evaluation, which
could cause a different movement pattern.
Lastly, proper training of the technicians is
important to maximise objectivity as well
as intra- and interobserver repeatability.

Examples of undesirable conformation
characteristics include inwardly or
outwardly curved front legs or swayback.
Examples of desirable conformation
characteristics are a smooth back line
and no problems observed on the
legs or hooves (Figs. 1 and 2). In total,
~100,000 pigs from 23 breeding herds are
performance tested each year and receive
phenotypic records on conformation.

Balanced genetic progress

Selection for improved conformation has
contributed to a robust DanBred pig that
grows 150-200 g/day faster and has a
meat percentage that is 1.52.5 percentage
points higher than 10 years ago (Figs. 3-5).
With such considerable genetic progress
for productivity, simultaneous selection
for health- and survival-related traits, such
as conformation has been paramount to

so does the importance of robustness to benefit the production period of finishers 00 ensuring healthy and robust pigs. It is an
and balanced breeding goals. A balanced and production sows through a reduced risk E ey , g Wy important reason why DanBred have never
breeding goal will not only focus on of culling. Conformation problems can cause %;—; a8 %:—; el - experienced any serious health issues in its
increasing productivity, but also ensure lameness, increase the risk of finisher culling, R - T8 breeding stock.

genetic gain in health and survival to and are typically reported as the reason for g= e E3 pie

improve the robustness of the pigs. 10-15 % of sow culling. Moreover, lameness s =z g 03 Genetics of conformation

Robustness covers a variety of traits
Robustness covers a variety of traits
including both productivity and health-
related traits in relation to challenging
environments or simply changes in the
environment. Such challenging environments
might include suboptimal nutrition, high
pathogen loads, temperatures that are too
high or too low, or insufficient ventilation.
Robustness reflects the ability to adapt
to any of these. Some breeding companies
will define robustness as production
efficiency, for example feed conversion,
growth, meat percentage, or fertility in a
challenging environment. Others also define
it as resistance or tolerance to diseases
and injuries, as well as reduced culling and
mortality losses. However, these latter traits
can be challenging to improve through
genetic selection because they are difficult
or costly to record, of low frequency -

Your business. Our DNA.

is known to involve pain and stress for the
pig and to reduce productivity.

In finishers, lameness is related to
reduced feed intake and growth, and in
production sows, lameness is negatively
correlated to the sow’s reproductive ability.
Conformation is, therefore, an obvious
indicator trait to achieve genetic gain in
robustness.

Selection for conformation
Robustness of pigs is an important part
of DanBred’s breeding program and has
been for many years. Both conformation
and longevity have been included in the
breeding goals for all three breeds in the
breeding program: DanBred Landrace,
DanBred Yorkshire, and DanBred Duroc. In
fact, DanBred has carried out selection for
conformation since 1995.

Phenotypic records on conformation are
collected by expert technicians, who allocate
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G5

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Birth year

G5

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Birth year

Conformation is a low to moderately
heritable trait, with estimated heritability
in studies on Landrace and Yorkshire pigs
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typically varying between 0.04 and 0.15.
The heritability will vary not only due

to differences in breed, but also due to
differences in the environment in which it
is recorded, the environment in which the
pigs have been raised, and the expertise of
technicians.

In recent years, the heritability of
conformation in DanBred Landrace,
DanBred Yorkshire, and DanBred Duroc
respectively have been 0.19, 0.15,
and 0.20. The heritability determines
the potential for genetic progress for
conformation, but to achieve progress in
robustness, favourable genetic correlations
to other robustness traits are required.

A study from 2015 on DanBred pigs
showed that the conformation score had
a favourable genetic correlation to the
number of live-born piglets of up to 0.36,

as well as a favourable genetic correlation
to the weaningto-service interval in second
parity of -0.35. This means that pigs with

a higher (good) conformation score tend

to give birth to more live piglets and come
more quickly into heat after weaning than
pigs with a lower (bad) conformation score.

Maximising future progress

DanBred has developed a new method

to evaluate the conformation of pigs in
the performance test in the breeding
program. This new method has been
proven to ensure improved utilisation of
the conformation recordings to determine
genetic differences in robustness among
the candidates. The new method involves
a new definition of the conformation trait,
which makes it easier to differentiate
between the best pigs, thereby allowing for

more accurate selection of the strongest
pigs as parents for the next generations.
The new trait definition includes more
categories on both front and hind legs,
back, and general carriage, and has a higher
genetic variance and heritability compared
to the previous conformation definition.
With the new method, the heritability
and predictive ability are improved
by 10 % compared to the previous
conformation definition. The heritability for
conformation, i.e. the differences between
pigs that are caused by genes and not
environment, is now as high as 22 %. The
new method will be implemented during
the summer of 2019 and it is expected
to result in increased genetic progress for
conformation by up to 5 %.S
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DanBred has a strong base,
and our global success story
is based on animals from
these Danish nucleus and
multiplier herds.
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DanBred has more than 75 skilled nucleus and multiplier herds all over Denmark, which produce
breeding stock with a high health staﬁus and world-class genetic potential.

Their daily work is vital to the development of the DanBred breeding programme, and it enables
DanBred to be able to support pig producers across the globe in optimizing their businesses,
increase their profits and create success stories in their own herds.
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BREEDING FOR ROBUSTNESS
IN PIGS: LONGEVITY

First published October 22, 2019

LONGEVITY: This is the second of two
articles on breeding for robustness in pigs.
This article focuses on sow longevity.

Robust pigs are healthier, stronger, more
resistant to changes in their environment
and maintain a high productivity. Therefore,
pig breeding companies include indicator
traits for robustness - such as conformation
and longevity - in their breeding goals.

Longevity - an indicator for robustness
Sow longevity (Longevity) is an indicator trait
for robustness. Longevity is generally defined
as the length of productive life of a sow.

In pig production, this most often reflects
the sow'’s ability to avoid being culled and,
thereby, its ability to keep reproducing
piglets.

The environment affects longevity
Longevity is affected by the environment
in which the sows live. A vital factor is the
strategy used by the farmer to cull the sows.
The culling strategy is influenced by herd-
specific procedures, except in cases where
animal welfare or biosecurity guidelines
necessitate involuntary culling. These
guidelines describe when sows should be
culled. However, the farmer’s own opinion
of what constitutes a good production sow
will also influence the culling decision. The
differences in culling strategies between
herds make it difficult to identify what is
required for a sow to achieve high longevity.
In general, the reproductive ability of a sow
is influenced by different factors relating to
both voluntary and involuntary culling.
Longevity is, however, an important
aspect of maintaining highly efficient

and healthy sows in the pig pro-duction
industry. Moreover, a robust sow with a long
reproductive life must be considered a more
sustaina-ble sow, than a sow with a shorter
reproductive life. Because she reproduces
more litters in her lifetime, which means the
farmer can produce the same amount of
litters with less sows.

Genetic progress is possible
As longevity is partly genetically determined,
it is possible to attain genetic progress.
However, to achieve potential genetic gain
for longevity, it is important to consider
genetic correlations to other traits before
including the trait in a breeding index.
Studies from 2007 and 2014 showed that
longevity-related traits had a favorable
genetic correlation with conformation scores
in young sows . This means that a strong
and healthy sow is more likely to come into
heat after weaning its first litter.

The trait conformation alone does
not cover all the information for a robust
animal, whereas the trait longevi-ty includes
information on the sow’s reproductive
lifetime. Therefore, selecting for both
longevity and con-formation will increase the
level of robustness among production sows.

Just as conformation, longevity has
an unfavorable genetic correlation with
common production traits (aver-age daily
gain, lean meat percentage and backfat
thickness). This highlights the importance of
including robustness traits such as longevity
and conformation in the pig breeding goal
- where demands for high productivity are
increasing - to ensure a sustainable and
balanced breeding goal.

Your business. Our DNA.
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Selection for longevity
Longevity is not easy to select for:
Phenotypes are recorded at culling, and a
culled sow cannot be used for breeding.
It can, therefore, take several generations
to collect enough longevity data. In pig
breeding, we select the best animals among
the young boars and gilts. Therefore, it
is necessary to gather information on
longevity from the young animals’ dams,
grandmothers, and aunts. Information on
longevity is distantly related between the
young gilts and boars selected for longevity
and the offspring for the next generation,
whose breeding values we wish to know.
This makes it very difficult to calculate useful
breeding values for longevity. This also
leads to a reduction in genetic gain, as the
accuracy of breeding value estimation from
relatives is proportional to the degree of
relatedness.

Another challenge is the interaction
between the production environment
and longevity, which makes longev-ity
more difficult to select for. The culling
strategy in multiplier herds often relies on
breeding values, as they aim to provide their
customers with the best possible sows.
This is reflected in the number of litters

Measuring longevity

Longevity can be measured as either
the number of days from birth to
culling, or the number of days from
first farrowing to culling. But it can also
be measured as the number of litters
produced or total production of piglets.

Genetics of longevity

Longevity is a low-to-moderately
heritable trait. Estimated heritability in
studies on Landrace and Yorkshire pigs
typically vary between 0.08 to 0.17 .
The variation in heritability is not only
due to breed differ-ences, but also
due to data quality and differences in
the environments in which the trait is
recorded.

Longevity in DanBred’s breeding goals
Longevity has been part of the
breeding goals for DanBred Landrace
and DanBred Yorkshire since 2006.

It is defined as the probability that a
sow will be mated after her first litter,
which serves as an indicator of the
reproductive lifetime of the sow.

Phenotypic records on longevity are
obtained from DanBred’s multiplier
herds. The phenotype of longevity is
available for individual sows at the
same time as recordings of litter size of
first parity. Thereby, you avoid a time
lag, which would often be problematic
if longevity was recorded over the total
lifetime of the sow.

per sow in the two herd types. On average,
DanBred multiplier sows have 2.2 litters,
which is below the average number of
litters for a DanBred production sow. This
results in a discrepancy between longevity
in produc-tion sows, in which the trait has
to work (or to be expressed), and sows in
multiplier herds, from which the information
is collected.

New breeding methods for longevity
In DanBred, there is an increasing focus on
the sow’s longevity. A new Ph.D. project
at the Danish Pig Re-search Centre seeks
to improve the methods used to select for
longevity in the DanBred breeding program,
and thereby increase the genetic progress in
longevity.

The main goal of the project is to

investigate the challenges surrounding the
discrepancies between data on longevity
from multiplier herds and the longevity of
production sows. These discrepancies can
be attributed to different culling strategies
in multiplier and production herds. The
project will use longevity data from DanBred
production herds to develop mathematical
models that will further improve the
selection for lon-gevity in the DanBred
breeding program and increase the genetic
gain in future selection.

“Using data from production herds rather
than data from multiplier herds will solve
the first challenge in rela-tion to breeding
for longevity, but it will also create new
challenges. Production sows are rotationally
cross-bred. This is a challenge, as most of
the breeding value estimation methods

are based on purebred animals, and these
methods have primarily been extended to
only cover breeding value estimation of
F1 offspring. However, we will solve this
challenge by using relatively untouched
methods for genetic analysis in cross-bred
animals regardless of their composition of
breed,’ says Ph.D. student Bjarke Grove
Poulsen, who just started the project.
Improving the method for selection
of longevity in the DanBred breeding
program will increase the robust-ness and
sustainability of future DanBred sows. S

DANBRED
TOUR PLAN:
MEET US AT

THE NEXT FAIR

CALENDAR: With our smart overview,
you can always see where you can meet
DanBred next time.

DanBred is present every time pig genetics
are on the agenda, and every year we
participate in all key fairs, exhibitions,
seminars, conferences, and congresses all
over the world. It's a long list, but you can
always find all the information on the online
DanBred Tour Plan.

Here, you get the full overview and you
can see exactly where and when you can
meet DanBred next time. The tour plan is
continuously updated with the latest dates
and registrations. The tour plan makes it
easier for you to coordinate your next travel
plans so you are always updated on how our
pig genetics can improve your bottom line. S

danbred.com/tourplan

Svinekongressen Denmark 22. - 23. October 2019
OPORPA Mexico 23. - 26. October 2019
Cremona Livestock Exhibition Italy 23. - 26. October 2019
Indagra Romania 30. oktober - 2. November 2019
NutriFair Denmark 15. - 16. January 2020
Pork Congress South Dakota USA 15. - 16. January 2020
Pork Congress lowa USA 22. - 23. January 2020
Pork Congress Minnesota USA 28. - 29. January 2020
AgroFarm Russia 4. - 6. February 2020
AMVECAJ Mexico 6. - 8. February 2020
AgroSpring Ukraine 18. - 20. February 2020
Congreso GITEP Argentina 7. - 10. March 2020
Dutch Pork Expo Netherlands 21. - 22. April 2020
CAHE China May 2020
Pig & Poultry United Kingdom 12. - 13. May 2020
AMVEC Mexico 12. - 14. May 2020
Balmoral Show Ireland 13. - 16. May 2020
NoviSad Exhibition Serbia May 2020
Agricultural Days Hungary May 2020
Livestock Philippinnes Philippines 28. - 30. May 2020
International Pig Congress Ukraine 2. June 2020
World Pork Expo lowa USA 3. - 5.June 2020
National Ploughing Show Ireland 15. - 17. September 2020
SPACE France 15. - 18. September 2020
Vietstock Vietnam 14. - 16. October 2020
Golden Autumn Russia October 2020
Svinekongressen Denmark October 2020
OPORPA Mexico October 2020
Elmia Lantbruk Sweden 21. - 23. October 2020
Cremona Internation Livestock Exhibitions Italy October 2020
Indagra Romania 28. October - 1. November 2020
EuroTier Germany 17. - 20. November 2020
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DATA-BASED MODEL

PROTECTS THE BREEDING PROGRAMME
FROM CHROMOSOMAL DEFECTS

First published June 30, 2019

FERTILITY: During the formation of egg
and sperm cells, or the separation of
chromosomes immediately after conception,
errors might occur This applies to humans
as well as pigs. Such errors might influence
fertility. Thus, the Dan-ish Pig Research
Centre (DPRC) has developed and
implemented a sophisticated data-based
model in the DanBred Breeding Programme

to minimise the risk of chromosomal defects.

This model is integrated in the selection for
the trait ‘Male fertility’ in DanBred Duroc
and the trait ‘LP5’ (Live piglets on day 5
after farrowing) in DanBred Landrace and
DanBred Yorkshire.

In all mammals, humans and pigs included,
the body consists of trillions of cells. Within
these cells, there are genes which are
necessary for the body functions. These
genes are encoded in the DNA that are
coiled into structures called chromosomes.
Genes play a vital part in the DanBred

Breeding Programme which ensures the best
genetics, not only in the breeding nucleus
but also in production herds.

“For instance, some pigs carry genes that
promote their daily weight gain, their ability
to survive, or their fertility in comparison
to other pigs. The essence of the DanBred
Breeding Programme is to continuously mate
the pigs with the best genes to improve
these traits for all future generations.
However, in some in-stances, chromosomal
defects may occur when genes are passed
on between generations. This applies to pigs
as well as human beings,” says Birgitte Ask,
who is a Senior Scientist at the Danish Pig
Research Cen-tre (DPRC), which manages
the research and development of the
DanBred Breeding Programme.

Fertility is the goal

The risk of inherited chromosomal defects,
such as the so-called translocations, may be
reduced substan-tially. In a French study,

Your business. Our DNA.

including several pig breeds, inherited
translocations were estimated to appear
in approximately one out of 200 normal
functioning young purebred boars (0.5%).
The prevalence in DanBred pigs is unknown.
However, far from all translocations affect
the fertility of pigs. Therefore, Al boars
should not necessarily be culled just because
a translocation has been detected.

“‘During the formation of germ cells,
the chromosomes are segregated to pass
on half of the gene pool to the offspring.
In the earliest stage after conception, the
chromosomes of the sow and boar fuse
together, and their offspring inherits half
of the genes from the dam and half from
the sire. Occasionally, this fusion of the
chromosomes is defective. A reciprocal
translocation is a defect where parts of
non-matching chro-mosomes are fused, so
that, for example, a part of chromosome 7 is
fused to chromosome 14 and vice versa. This
may, sometimes, result in reduced fertility,

What are translocations?

During the formation of gametes and
in the earliest stage after conception,
the chromosomes first segregate
within the gametes, and then when
joined, the chromosomes from the
boar and the sow fuse together.
Thereby, the offspring inherit half of
their mother’s and half of their father’s
genes. However, in a few cases the
segregation or fusion is imperfect. Part
of one chromosome, say chromosome
1, may be swapped with part of another
chromosome, say chromosome 7. In
some cases, though not all, such a
translocation results in some genes no
longer being expressed correctly, which
may ultimately lead to reduced fertility.

but certainly not always,” says Birgitte Ask.

Therefore, the DanBred Breeding
Programme focuses on targeting
translocations and other possible chro-
mosomal defects that are malicious for
fertility, whilst simultaneously maximising
genetic gain.

- This data-based model ensures that we
continue with only the best selection
candidates in the DanBred Breeding
Programme to achieve the highest possible
genetic progress.

Birgitte Ask, Senior scientist, DPRC

Accurate testing is key
Accurate testing is key, Birgitte Ask
emphasises:

“There are at least two options to test for
the presence of chromosomal defects such
as translocations. The least costly method is
karyotyping at a rate of at least 65€/animal.
However, it is also a relatively inaccurate
test, and it may show a chromosomal defect,
which is in fact not there, or it may not
detect actual defects. It is, therefore, risky
to only use karyotyping as criteria for the
final approval of an Al boar. The alternative
method (FISH test) is by far more accurate,
but also expensive at a rate of at least 270€/
animal. Therefore, for economic reasons
alone, this is not a feasible solution in a
commercial breeding programme with thou-
sands of potential Al boars annually,” states
Birgitte Ask.

"Most importantly, both tests incorporate
the risk of culling top breeding boars with
no problematic translo-cations - and thereby
risk losing genetic progress. Instead, we have
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developed a data-based model that protects
us from any chromosomal defects with
detrimental effects on fertility,” says Birgitte
Ask.

Data-driven progress
To protect the DanBred Breeding Programme
from any detrimental chromosomal defects,
a sophisticated data-based model was
developed and integrated in the selection for
the trait ‘Male fertility’ in DanBred Du-roc
in 2015 and for the trait LP5 (live piglets on
day 5 after farrowing) in DanBred Landrace
and DanBred Yorkshire in 2016. Birgitte Ask
reveals how the data-based model works:

“‘In order to identify boars or sows with
a translocation detrimental to fertility, we
investigate their estimated breeding values
for the traits male fertility and LP5. If the
breeding value is substantially lower than
ex-pected, i.e. lower than what might be
caused by random fluctuations, then this is
a clear indication of chro-mosomal defects
being the cause. Consequently, the animal
will become irrelevant for the breeding
nucleus, and its entire offspring will be
equally irrelevant as selection candidates
for the next generation. This way, we can
prevent chromosomal defects in Al boars
that would have otherwise been detrimental
to reproduc-tion results in production herds.
Moreover, we can prevent the passing on of
detrimental chromosomal de-fects to future
generations,” says Birgitte Ask.

“This data-based model ensures that
we continue with only the best selection
candidates in the DanBred Breeding
Programme to achieve the highest possible
genetic progress,” Birgitte Ask concludes. S
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