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Based on FAO figis dataset (accessed 2017) 



DISEASES

• High mortality

• Low growth

Figure and fotos from the fish site: https://thefishsite.com

TLV



STREPTOCOCCUS

• “Streptococcus agalactiae and, to a lesser extent, Streptococcus iniae

appear to be the principal agents of streptococcosis in tilapia.”

• “Streptococcus agalactiae has two distinct clusters (Biotype 1 and Biotype 2)”

• “Immunity to S. agalactiae is biotype-specific”

From Sheehan et al  2009, Streptococcosis in tilapia: A more complex problem than expected?
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BASE POPULATION - SPRING GENETICS

Origin : 

• Gift Project 1988-1997 (5 Generations of selection)

• RIA 1 1997-2004 (4 Generations of selection)

• Nicanor 2004-2009 (3 Generations of selection)

To create the base population fry from Nicanor were 

introduced to Miami in 2010



G1B1 G2B1 G3B1 G4B1 G5B1 G6B1

142 fam. 144 fam. 162 fam. 144 fam. 144 fam.

2012 2013 2014 2015 2016

Base population

FAMILY PRODUCTION

2017



FAMILY PRODUCTION 

1 couple per tank.         

Natural mating

Collect eggs

Incubation

Transfer to nursery

Separate rearing 

units

Rear until pit-tagging
Photos : Hideyoshi Segovia



TESTING TAGGING

Bioreactor
Pond 1 

Photos: Hideyoshi Segovia

Pond 2 (Breeding Candidates) 

Stretptococcus 

Ch-tests



STREP. CH-TESTS

Generation Method chall_date # per fam weight(g)

G3B1 S.iniae_cohab 2014-12-02 10 179

G3B1 S.iniae_IP 2014-12-02 10 180

G4B1 S.agal_IM 2015-11-12 15 179

G4B1 S.iniae_IP 2015-09-22 20 29

G5B1 S.agal_NO 2016-09-13 20 65

Agalactiae Biotype 2 used.
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STREPTOCOCCUS SURVIVAL

IP injection IP injection IM injection Nat. Out*



CHALLENGE TEST STREPTOCOCCUS



HERITABILITIES

Gen Trait h²  ± SE c²  ± SE 

3

Survival S. iniae*

0.41 ± 0.13 0.01 ± 0.05

4 0.53 ± 0.12 0.03 ± 0.04

All 0.49 ± 0.08 0.02 ± 0.02

4

Survival S. agalactiae*

0.36 ± 0.11 0.01 ± 0.04

5 0.12 ± 0.04 0.02 ± 0.02

All 0.16 ± 0.03 0.05 ± 0.01

Data (G3 and G4):

S. iniae_survival =    Gen + p_day + id  + unit + e 

Data (G4 and G5):

S. agalactiae_survival  =   Gen + p_day + id  + unit + e 



rG = - 0.07 (ns)
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CHALLENGE TEST S. INIAE



CHALLENGE TEST S. AGALACTIAE



CONCLUSIONS

• Additive genetic component found for survival in fish infected 

with either S. iniae or S. agalactiae .

• Results of Ch-test carried out for Streptococcus have been 

validated.

• When analyzing all generations, no relationship was found 

between survival to S. iniae and S. agalactiae. Simultaneous 

selection for both traits is required.



S. INIAE GENOMIC ANALYSIS



Thank you


