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o technology transfer to genetically improve 
Nile tilapia, the Philippines

o technical support from AKVAFORSK

THE “GIFT-PROJECT” (1988-98)

Selective breeding of tilapia: status and prospects (FENACAM 2016, Fortaleza)



o demonstrated the great potential of 
selective breeding!

o genetically improved GIFT tilapia                                        
(G5: 88% larger harvest weight)

o GIFT technology                       
(synchronized family production)

RESULTS FROM THE GIFT PROJECT
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TILAPIA BREEDING PROGRAMS
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o Production efficiency

• Growth

• Survival

• (Feed ut i l izat ion)

• (F i l let  y ie ld)

o Robustness

• Growth/survival  in di f ferent environments

• Environmental  chal lenge tests (temperature, sal inity)

• Specif ic  disease to lerance/resistance

o Product quality

• External co lor

TRAITS IN THE BREEDING OBJECTIVES
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CURRENT STATUS
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o Progift Aquaculture, China

o Manit Farm, Thailand

o Spring Genetics, US



o Nile tilapia (2004, G12)

• b a s e :  G I FT  ( V i e tn a m )

o Blue tilapia (2007, G8)

• b a s e :  C h i n e s e  &  V i e tn a m e s e  ( U S )  s to c k s

o Red tilapia (2008, G5)

• b a s e :  C h i n e s e ,  E c ua do r i a n  &  C o l o m b i a n  s to c k s

PROGIFT AQUACULTURE, CHINA



SELECTION RESPONSE - GROWTH
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Progift Nile (G12): +130%

Progift Blue (G8):  +140%

Progift Red (G5):   +  70%



IMPLICATIONS OF FASTER GROWTH
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o Nile tilapia (2008, G9)

• b a s e :  T h a i  s to c k s  ( s o m e  o r i g i n a te d  f ro m  G I FT )

o Red tilapia (2008, G9)

• b a s e :  T h a i  &  L a t i n - A me r i ca n  s to c k s

o Strong focus on improving the robustness

• te s t i n g  i n  d i f fe r e n t  g row - o u t  e nv i ro nm ents

• s a l i n i t y  c h a l l e n ge - te s ts

MANIT FARM, THAILAND



SELECTION RESPONSES – MANIT SUPER BLACK
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Harvest weight 

Survival



EXTERNAL COLOR – MANIT SUPER RED
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o Nile tilapia (2010, G4)

• b a s e  G I F T  ( V i e t n a m  →  N i c a r a g u a )

o “State of the art” tilapia breeding program

• b u i l d i n g  o n  o u r  A s i a n  e x p e r i e n c e

o Strong focus on improving the robustness

• r e s i s ta nc e / to le ra nce  S t r e p to co ccu s s p .

SPRING GENETICS, US



PROSPECTS OF FURTHER DEVELOPMENT
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o Breeding objective

• Specific resistance/tolerance to diseases

o Selective breeding technology

• MAS (based on QTL)

• Genomic selection (use of medium density SNP micro-assay/chip)

o Testing and phenotypic recording



CHALLENGE - STREPTOCOCCUS
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STREPTOCOCCUS RESISTANCE/TOLERANCE
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h2 (bin) = 0.52 ± 0.12

h2 (bin) = 0.38 ± 0.11

rG = - 0.30 ± 0.19



EFFECT OF SELECTION – S. INIAE

Selective breeding of tilapia: status and prospects (FENACAM 2016, Fortaleza)

Shoemaker et al., 2017



o Advantage: individual selection for “family-traits”

o IPN-QTL  (in Atlantic salmon)
• un i que  exa mp l e  – “ e a s y ”  M A S

• exp l a i ne d  ~ 9 0 %  o f  ge n e t i c  va r i a t i o n  

o MAS for PD (in Atlantic salmon)
• us e s  > 4 0  i n fo r m at i ve  S NP s

• exp l a i ns  < 15 %  o f  ge n e t i c  va r i a t i o n

MARKER-ASSISTED SELECTION (MAS)
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o MAS for polygenic traits requires many markers!

o Alternatively, select based on genomic breeding values

• t r a c e  a l l  s e gm e n ts  o f  th e  ge n o m e  w i th  S NP  m a r ke r s

• d i v i d e  ge n o m e  i n to  c h ro m o s o m e  s e gm e n ts  ( b a s e d  o n  m a r ke r  i n te r va l s )

• p r e d i c t  ge n o m i c  b r e e d i n g  va l ue s                                                              

( a s  th e  s um  o f  e f fe c ts  ove r  a l l  c h ro m o s o m e  s e gm e n ts )

GENOMIC SELECTION
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o Selective breeding requires high-quality phenotypic data!

• m o r e  a d va n c e d  to o l s  fo r  ge n e t i c  a n a l y s e s  c a n n o t  c o mp e n s a te  fo r  p o o r l y  

r e c o rd e d  d a ta

• eve n  m o r e  i mp o r ta n t  fo r  ge n o m i c  s e l e c t i o n  ( us e d  a s  “ t r a i n i ng  p o p u l a t i o n” )

o Should develop new technologies and test regimes

• d i r e c t  s e l e c t i o n  fo r  b e t te r  fe e d  e f f i c i e n c y?

RECORDING OF PHENOTYPIC DATA
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THANKS!
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Contact:

post@afgc.no


