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ʱʳʻʼʺʻʮˍ ʿʳʹʳʸ˄ʶˍ

ʊʝʭʥʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʫʣʫʯʰʠʪʴ ʛʝʥʦʬʦʥʜ ʧʦʧʫʣʷʮʠʡ ʞʠʚʦʪʥʳʭ ʠʣʠ 

ʨʘʩʪʝʥʠʡ, ʠʩʧʦʣʴʟʫʷ ʟʥʘʥʠʷ ʦʛʝʥʦʤʘʭ ʜʣʷ ʦʮʝʥʢʠ ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ 

ʼʽʾʳʲʳʹʳʻʶʳ

ʀʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʝʥʦʤʝ, ʯʪʦʙʳ ʧʨʝʜʩʢʘʟʘʪʴ ʚʥʝʰʥʠʝ 

ʧʨʦʷʚʣʝʥʠʷ:

Åʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ

Åʍʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʝ ʧʨʠʟʥʘʢʠ

Åʇʦʢʘʟʘʪʝʣʠ ʟʜʦʨʦʚʴʷ

ɻʝʥʦʤʥʘʷ ʩʝʣʝʢʮʠʷ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʙʦʨʘ ʦʩʦʙʝʡ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʩ ʫʯʝʪʦʤ ʟʥʘʥʠʡ ʦ ʛʝʥʦʪʠʧʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʧʣʝʤʝʥʥʫʶ ʨʘʙʦʪʫ 

ʩʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʧʣʝʤʝʥʥʦʡ ʦʮʝʥʢʠ ʞʠʚʦʪʥʳʭ 

˄ʳʹˊ
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˅ˀʼ ʹʳʴʶˀ ʰ ʼʿʻʼʰʳ ʿʳʹʳʸ˄ʶʶ

ʉʦʚʨʝʤʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʥʘ ʦʩʥʦʚʝ 

BLUPʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʛʝʥʦʤʥʳʝ ʜʘʥʥʳʝ ʧʨʠ ʦʮʝʥʢʝ 

ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʩʝʣʝʢʮʠʠ 

ʠʩʢʦʨʦʩʪʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ

ɺ ʦʩʥʦʚʝ ʩʝʣʝʢʮʠʠ ʣʝʞʠʪ ʦʮʝʥʢʘ ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ:

Best -ʥʘʠʣʫʯʰʠʡ

Linear -ʣʠʥʝʡʥʳʡ

Unbiased -ʥʝʩʤʝʱʝʥʥʳʡ

Predictionïʧʨʦʛʥʦʟ

ʄʝʪʦʜʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʘʤʝʨʠʢʘʥʩʢʠʤ ʫʯʝʥʳʤ ʏ. ʍʝʥʜʝʨʩʦʥʦʤ ʚ 70ʭ ʛʛ. 

ʍʍʚʝʢʘ.

ɺ ʦʩʥʦʚʝ BLUP ʣʝʞʘʪ ʫʨʘʚʥʝʥʠʷ ʩʤʝʰʘʥʥʦʡ ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʝʰʝʥʠʷ

ʺʳˀʼʲ BLUP
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ʼˀ ʸʹʮʿʿʶ˅ʳʿʸʼʷ ʸ ʱʳʻʼʺʻʼʷ ʿʳʹʳʸ˄ʶʶ

T. H. E. Meuwissen, B. J. Hayes and M. E. Goddard. GENETICS April 1, 2001 vol. 157 no. 4 1819-1829

1975

ɺʥʝʜʨʝʥʠʝ 

BLUP

2001 2008

ʇʝʨʚʳʡ ʯʠʧ 

50K SNP (ʂʈʉ)

ʊʝʩʪʠʨʦʚʘʥʠʝ 

ʧʦʜʭʦʜʘ 

ʛʝʥʦʤʥʦʡ 

ʦʮʝʥʢʠ

2009

ʏʠʧ 60ʂ SNP 

ʜʣʩ̫ʚʠʥʝʡ, ʯʠʧ 

50K ʜʣʷ ʦʚʝʮ, 

ʧʨʦʩʝʢʚʝʥʠʨʦʚʘʥʳ

ʛʝʥʦʤʳ ʢʦʨʦʚʳ, 

ʣʦʰʘʜʠ

2012

ɻʝʥʦʤ ʩʚʠʥʴʠ

2014

ɻʝʥʦʤ ʦʚʮʳ, 

ʯʠʧ ʜʣʷ 

ʣʦʩʦʩʝʚʳʭ ʨʳʙ

2013

ɻʝʥʦʤ ʢʦʟʳ

ɺʥʝʜʨʝʥʠʝ ʛʝʥʦʤʥʦʡ 

ʦʮʝʥʢʠ ʚ ʨʫʪʠʥʥʫʶ 

ʧʨʘʢʪʠʢʫ ʚʨʘʟʚʝʜʝʥʠʠ 

ʣʦʩʦʩʝʚʳʭ ʨʳʙ

ʀʜʝʷ ʧʨʦʚʦʜʠʪʴ 

ʛʝʥʦʤʥʫʶ 

ʩʝʣʝʢʮʠʶ
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ʵʮ ʿ˅ʳˀ ˅ʳʱʼ ʱʳʻʼʺʻˉʷ ʮʻʮʹʶʵ 
ʽʼʰˉˆʮʳˀ ˀʼ˅ʻʼʿˀˊ ʽʾʼʱʻʼʵʮ£
˾͊ͤ͘·͔ ͙ͨͦͭͦͣ͟ ͙ͦ͒ͤͻ ͙͔͔͚ͪͦ͒ͭ͡ ͔ͤ ͙͔͙͒ͤͭ;ͤ·: 
͙͔ͣΌͭ ͙ͦͭ͡;͊Ό΅͙͔ͫΎ ͎͔͙ͤͦͭͨ· ͙ ͪ͊ͤͯ͘Ό ͼ͔ͤͤͦͫͭΈ ͒͡Ύ ͍͔͔͙ͪ͊͒ͤ͘Ύ

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʠʟʥʘʢʦʚ ʠʤʝʝʪ ʩʣʦʞʥʳʡ ʪʠʧ 

ʥʘʩʣʝʜʦʚʘʥʠʷ

ʇʨʠʥʮʠʧ ʥʘʩʣʝʜʦʚʘʥʠʷ çʩʣʦʞʥʳʭè ʠ çʤʦʥʦʛʝʥʥʳʭè 

ʧʨʠʟʥʘʢʦʚ ʠʜʝʥʪʠʯʝʥ. ʆʜʥʘʢʦ ʜʣʷ ʩʣʦʞʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʚʘʞʝʥ ʢʦʥʪʨʦʣʴʥʘʠʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʚʘʨʠʘʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʭ ʥʘʩʣʝʜʦʚʘʥʠʝ

ɺʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ 

ʠʣʠʧʨʦʯʪʝʥʠʝ ʧʦʣʥʳʭ ʛʝʥʦʤʦʚ ʧʦʟʚʦʣʷʝʪ ʨʘʟʣʠʯʘʪʴ 

ʧʦʪʦʤʢʦʚ ʩ ʣʫʯʰʠʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ ʘʣʣʝʣʝʡ

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʝʩʷʪʢʘʭ ʪʳʩʷʯ 

ʥʫʢʣʝʦʪʠʜʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʦʮʝʥʢʠ 

ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ
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ʽʾʶʻ˄ʶʽ ʱʳʻʼʺʻʼʷʿ ʳʹʳʸ˄ʁ ʶ

*

ɻʝʥʦʤʥʘʷ ʦʮʝʥʢʘ ʘʢʚʘʢʫʣʴʪʫʨʳ

ɺʝʩ ʪʫʰʠʈʦʜʦʩʣʦʚʥʘʷɻʝʥʦʤʠʢʘ

ʊʦʯʥʦʩʪʴ* 0.6 0.76

+ 130

* ɿʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʨʝʬʝʨʝʥʩʥʦʡ ʧʦʧʫʣʷʮʠʠ, ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʧʨʠʟʥʘʢʘ ʠ ʩʪʨʫʢʪʫʨʳ 

ʧʦʧʫʣʷʮʠʠ. ʇʨʠʚʝʜʝʥʳ ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʚʝʩʘ ʪʫʰʠ ʬʦʨʝʣʠ, ʦʧʨʝʜʝʣʝʥʘ 

ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ 2000 ʦʩʦʙʝʡ

- 90

- 100

+120

EBV = +100

EBV = +150

18-24 ʤʝʩ.
ʧʦʪʦʤʩʪʚʦ

ʈʝʬʝʨʝʥʩʥʘʷ ʧʦʧʫʣʷʮʠʷ



GENOMEȤWIDE ASSOCIATION AND GENOMIC SELECTION IN AQUACULTURE

Reviews in Aquaculture, Volume: 15, Issue: 2, Pages: 645-675, First published: 17 November 2022, DOI: (10.1111/raq.12750) 
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ʿʳʹʳʸ˄ʶʼʻʻˉʷ ʶʻʲʳʸʿ ʰ ʾˉʯʼʰʼʲʿˀʰʳ

˿͔͔͟͡ͼ͙ͦͤͤ·͚ ͙͔ͤ͒ͫ͟ ͙ͫͦͫͭͦͭ ͙͘ ͔ͤͫͦ͟͡Έ͙͟ͻ ͙͍ͨͪͤ͊ͦ͘͟Σ ͊͗͒͟·͚ ͙͘ ͦͭͦͪ͟·ͻ ͍͙ͤͦͫͭ ͍͊͒͟͡ ͍ Ή͙ͦͤͦͣͯ͟͟ 
͍ͪ ͙͊͘͡;ͤ·ͻ ͨͪͦͨͦͪͼ͙ΎͻΦ ˹͊ ͍͔ͦͫͤͦ ͙͙͍͎ͦͣ͋ͤͪͦ͊ͤͤͦͦ͟ ͔͔ͫ͟͡ͼ͙͎ͦͤͤͦͦ ͙͔ͤ͒ͫ͊͟ ͍ͨͪͦͦ͒Ύͭ ͦͭ͋ͦͪ ͔͚ͦͫͦ͋ 
͒͡Ύ ͍͔ͯͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΎ ͔͔͎ͨͣͤͤͦͦ͡ Ύ͒ͪ͊

25%

5%

30%

40%

Growth

Sexual maturation

Disease

Quality
Main traits Sub-traits

Main 

weighting

Parital

weighting

Growth 25

Smolt weight 5

Slaughter weight 20

Sexual 

maturation

5 5

Disease 30

IPN 10

ISA 15

Furunculosis 5

Quality 40

Filet colour 20

Body shape 5

Total fat 10

Visible fat 5

Total 100 100

Table 1. Percentage weighting of traits 2001

https://aquagen.no/



blupfish.ru 

ʼʽˉˀ ʰʻʳʲʾʳʻʶˍ ʱʳʻʼʺʻʼʷ ʿʳʹʳʸ˄ʶʶ 
ʰʾˉʯʼʰʼʲʿˀʰʳ

Åʉʢʦʨʦʩʪʴ ʨʦʩʪʘ

Åʈʘʟʤʝʨ ʠ ʢʘʯʝʩʪʚʦ ʬʠʣʝ

Åʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ

Åʉʦʜʝʨʞʘʥʠʝ ʚʥʫʪʨʠʤʳʰʝʯʥʦʛʦ ʞʠʨʘ

Åʈʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʨʠʟʥʘʢʠ ʩʘʤʦʢ (ʢʛ ʠʢʨʳ ʥʘ ʪʦʥʥʫ) 

Åʉʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʢ ʠʥʬʝʢʮʠʷʤ (ʩʦʭʨʘʥʥʦʩʪʴ)

ʼʿʻʼʰʻˉʳ ʽʾʶʵʻʮʸʶ 
ʲʹˍʿ ʳʹʳʸ˄ʶʶ

230 ʚʙʛk $/ʑʜʒ 

ʉʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʦʨʚʝʞʩʢʦʡ ʠʥʜʫʩʪʨʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʣʦʩʦʩʷ ʥʘ ʢʦʨʤ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʣʦʩʦʩʷ

>
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ʾʳʵˁʹˊˀʮˀˉ ʿʳʹʳʸ˄ʶʶ ʻʼʾʰʳʴʿʸʼʱʼ 
ʹʼʿʼʿˍ

ʰ 1970 ʣ 

ʂʦʤʧʘʥʠʷ AKVAFORSK

ʠʥʠʮʠʠʨʦʚʘʣʘ ʥʘʮʠʦʥʘʣʴʥʫʶ 

ʧʨʦʛʨʘʤʤʫ ʩʝʣʝʢʮʠʠ

400 ʟʓʚʓʗ 

ʀʟʦʣʠʨʦʚʘʥʥʳʭ ʠʟ 40 ʨʝʢ ð

ʩʪʘʨʪʦʚʘʷ ʧʦʧʫʣʷʮʠʷ

ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʣʦʩʦʩʴ, 

ʚʳʨʘʱʠʚʘʝʤʳʡ ʩʝʛʦʜʥʷ ʚ 

ʅʦʨʚʝʛʠʠ, ʨʘʩʪʝʪ ʙʦʣʝʝ, ʯʝʤ 

ʚ 2 ʨʘʟʘʙʳʩʪʨʝʝ, ʯʝʤ ʝʛʦ 
ʜʠʢʠʝ ʩʦʙʨʘʪʴʷ, ʠ ʪʨʝʙʫʝʪ 

ʥʘ 25% ʤʝʥʴʰʝ ʢʦʨʤʘ

ɻʝʥʝʪʠʯʝʩʢʠ ʫʣʫʯʰʝʥʥʳʡ 

ʘʪʣʘʥʪʠʯʝʩʢʠʡ ʣʦʩʦʩʴ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʩʨʝʜʠ 

ʥʦʨʚʝʞʩʢʠʭ ʬʝʨʤʝʨʦʚ


