SalmoBreed — breeding program for improved
production economy and marketing opportunities Salm®Breed

Rapid Growth
e |Late Maturation
e All Female

Thoralf Solberg
Sales and Marketing Manager
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Who is SalmoBreed ? Salm@Breed
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Who is SalmoBreed ?
e Established 1999

e Owned by Norwegian Fishfarmers and AFGC

e 3 producers
— Bolaks 1974
— Erfjord (Grieg) 1986
— Sjotroll (Lergy) 1977

 Production of eggs on Faeroe Island in 2014
Market:

* Norway 30-40%

e Scotland 10-20%

e Faroelslands 10-15% (2014 est 80%)

SalmoBreed strain based on:

e Mowi
e Bolaks
e Jakta
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AFGC - Major Breeding Projects

Salma@Breed

Salmonids
Salmobreed in Europe
Mainstream in Chile

Marine Breed - Norway
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zhr‘lmp/V2n|nar:‘e| Seabass/bream Tilapia (Nile and red) Pangasius
ler;lzaecug;iz: uritota Nireus - Greece Spring (Americas — Red and Nile) RIA2/AFGC - Vietnam

Progift/RSS — China
Manit Farm — Thailand

RIA 2/AFGC - Vietnam
Ownership in genetic material in blue letters
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SalmoBreed’s breeding program: Salm®Breed

The heart of our production
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Salm@®Breed

Breeding goals at SalmoBreed :

e Faster growth

e Disease resistance

e Quality

— Also reduced maturation

27.11.2012 www.salmobreed.no



Production of Families Salm@Breed

500 families each year

300 best families
will be used

SalmoBreed pit
tag 80,000 to
100,000 fish each

year.
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Testing and selection in a family based
breeding program Salma@Breed

Selection
<

Breeding
candidates

Testfish
Production

Quality

Computing
breeding
values

Eggs f I
ggs Tor sale Testfish

Diseases

Stripping of
Families

Production of
new Families

Tagging

—p Eggs and fish —p Data m=elp Breeding —> Selected broodstock

values
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Growth - cont Salm®Breed

 Improved growth in freshwater

Correlation: 0,3 -0,5
 Improved growth from smolt to harvest
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Growth - cont SalmaBreed

Autumn input e Firstfeeding February 2009
* Into sea Sept 2009

After 12 months in sea

9 000

(20 month from firstfeeding):
e Lines5.5kg
e Families 4.5 kg

8000

7000

6 000

------- H-08 ommundst
5000

....... H-08 foldgy

H.00 teigane After 18 months in sea

H-09 kilaneset

4000

(26 month from firstfeeding:
e Lines8.4kg
e Families 7.0 kg

3000

EWOS plan EGI 100

2000

1000

www.salmobreed.no



Growth - cont

2 Salm@Breed

24 month in sea
14 kg

16000

14000 o
: anes:
1 19 month in sea

17 month in sea 8,1 kg sea 29/3/2010
/.8 kg Average size: 200 gr

12000

e Preselection 1: August 2011
e Preselection 2: May 2012

8000 \/ /
/ / SO — Ommundsteigen:
6000

* Intosea2/9/2010

4000 * Average size: 66 gr
/ e H-10 Ommundst linjefisk )
/ e Preselection: May 2012

2000 V=10 Mjanes linjefisk

10000
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Maturation

Salm@Breed
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Salm@Breed

Maturation

e Late maturing Families

e All female (Gender Selection)

e Triploid
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Maturation Salma@Breed

Some key-information

O Salmon heading for spawning increase the growth rate
O Trigger growth hormone, and male triggers more than females

O PT, we do not register any Jacks in SalmoBreed-stock
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Maturation Salma@Breed

SalmoBreed’s origin:

0 2 wellknown rivers for big salmon (Vosso and Aargy)
O Naturally 3-5 years in sea before returning to the river
O Collected wild brood-stock from 1974 — 1980

O Phenotypic breeding values from 1980 — 1999
O 3 and 4 years in sea before maturation
O Big fish/rapid growth
0 Good shape
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Maturation Salm@Breed

Late Maturing Families

Tested on every year class
O Families
O Testfish (harvest size 3-5 kg)
O Broodstock S1 — after 16 month in sea (late summer)
O Broodstock S 0 — after 20 month in sea (spring)
O Correlation growth/maturation ?
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Maturation

Growth vs Maturation (L 2003)

e Test fish recorded at harvest weight

e Families are ranked according to average weight
* Average weight in population 4.57 kg

e Average grilsing in population 12.5 %

1 5.41 7.8
2 5.34 8.7
3 5.34 8.1
4 5.34 9.1
5 5.28 10.0
Average high 5.34 8.7
295 3.84 13.6
296 3.80 24.6
297 3.77 14.7
298 3.64 10.9
299 3.61 23.3

Average low 3.73 17.4

Salma@Breed
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Maturation

Growth vs Maturation (L 2003)

Recorded when breeders are selected.
Families are ranked according to average Weight

Average weight in population 9.2kg

Average grilsing in population 10.7 %

Salm@Breed
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Salm@Breed

Maturation

All female - traditional method

Sex reversation (neo males)
O Complicated production
O Low capacity
O Slow down the breeding progress
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Maturation Salm@Breed

All female - gender selection

Project Autumn 2012/Spring 2013
0 Tested with Rainbow Trouth —95% female
O Inactivate sperm with Y-chromosome
O More Information - January 2013
O Commercial use - September 2013

O Can probably be used on other species
O Halibut
O Yellow Perch
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Salm@®Breed

Improved Yield and Quality
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Salm@®Breed

Improved Yield and Quality
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Test Harvest - Year class 2010

Salm@Breed

Trait #fish | Average(fam)| Min(fam.) Max(fam.) h?

Round weight (kg) 5089 357 2,34 ( 4.0“> 0,40 k‘g
Harvest yield (%) 4750 89,2 876 @ 0,46 9
Head off yield 2 (%) 4841 828 81,6 ( 825} 0,46 @
Fillet yield (%) 1502 824 78,5 85,5

Fat infillet (Q-point) 3741 144 12,5 171 0,39

Pigment in fillet 1583 253 23,0 213

Gaping (0-5) 1583 1,1 0 4

Condition factor 4580 1,46 1,28 1,63 0,28

www.salmobreed.no



Disease Resistance Salm@Breed
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Disease Resistance Salm@Breed

e Better survival from hatching to harvest

— Improved robustness = improved yield

e |Improvced resistance against .
— IPN
— PD
— ISA o

— Furunculosis *

— Lice

* New technology - Quantitative Trait Locus (QTL)
— IPN season 2010/2011
— PDseason 2011/2012
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Disease Resistance - cont

Disease testing - SalmoBreed

Salm@Breed
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?
What do our freshwater customers get SalmaBreed
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?
What do our freshwater customers get SalmaBreed

Divident of smolt
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Salma@Breed

THANKS FOR YOUR ATTENTION !

@optimal @"’ @m @exclusive
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