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PROGRAM



INTRODUCTION

Benchmark’s 
aquaculture business



2000: 

Benchmark Holdings plc

2004: 

Fish Vet Group 

2014: 

SalmoBreed

Stofnfiskur

2015:

Akvaforsk Genetics

Spring Genetics

2015:

INVE

2016:

Genética Spring - CENIACUA

SUMMARY
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Operations 
in 27 

countries 
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BENCHMARK 
AQUACULTURE 

BUSINESS



BENCHMARK’S AQUACULTURE PLATFORM
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BENCHMARK GENETICS 

Atlantic Salmon

Tilapia Shrimp



CENIACUA

P. vannamei breeding program

Established in 1997

For the Colombia farming industry

BENCHMARK

Acquired the shrimp breeding programs 
from CENIACUA  in 2016

Genética Spring is formed

Developing breeding lines for the global 
shrimp industry





P. vannamei diseases today!

WSSV

The most significant viral pathogen

AHPND (“EMS”)

The most significant bacterial disease 

EHP

“New kid on the block”



SOME COSTS OF SHRIMP DISEASES 
ACROSS ASIA
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LOST OF PRODUCTIO ALONE*

Thailand

AHPND 

US$ 7 billion from 2011 to 2016

EHP

US$180 million in 2016

Vietnam - 2015

WSSV

US$ 11 million

AHPND

US$ 26 million

* Feed sales losses are estimated to be 30% of 

production losses!

WSSV, AHPND (“EMS”) AND EHP

Source: Shinn A.P., at al: Asian shrimp production and the economic costs of disease – in press
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In the absence of AHPND 
and assuming that the 

peak production of 2011 
would have been 

maintained, then the 
AHPND outbreak has cost 

Thailand an estimated 
US$7 billon to date.

AHPND IN THAILAND

P. vannamei



GENÉTICA SPRING’S (GS) BREEDING 
PROGRAM 

A TALE OF TWO BREEDING LINES



Atlantic breeding program 

1997: Between and within-family selection

Selected for:

Resistance to TSV, NHP and Vibriosis

General pond survival and growth

Base Line

Pacific breeding program

2008: Mass selection

Selected for:

WSSV resistance and general pond survival

WSSV R Line

A TALE OF TWO BREEDING LINES



Atlantic line – Base line. 

Complete pedigree information

Origin from eight (8) different countries, both wild & farmed

Actual inbreeding around 9-10%

Between and within family selection

100 families per batch (full and half sib scheme)

Two batches for year

Current preparing the 14th generation



Broodstock

Family prod. &
larviculture

Genetic
Evaluations

(M
)E

B
V

Tagging

Breeding
candidate

testing

Weight .

Performance/

genomic data

Testing units

Sib Testing

Challenge tests
( n diseases)

Field performance
( n environments)

BASE LINE DESIGN

BREEDING NUCLEUS



Mass selection

Origin from:

Base Line + four (4) lines from Ecuador + one (1) wild population

High selection pressure

<0.001% (1 in 10,000)

One batch per year

Selected for WSSV resistance and pond survival

Current preparing the 9th generation



WSSV R LINE DESIGN

F0 Generation 2008

• Challenge test PL40

• Broodstock raising

• Reproduction

F1 Generation 2009

• Challenge test PL40

• Challenge test - lab 

• Farm stocking

• Broodstock raising

• Reproduction

F8 Generation 2016

• Challenge test PL40

• Challenge test - lab

• Farm stocking

• Broodstock raising

• Reproduction
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SAFE ROBUST ADAPTED

Use of clean 

animals

Use of SPR 

robust animals

Select breeders 

adapted to 

local conditions

SHRIMP FIT FOR THEIR ENVIRONMENT

The Shrimp sector will continue to be repeatedly exposed to new epidemics while depending on 

broodstock poorly adapted to local conditions. 

To break this vicious cycle:



Safe



Pathogen/test PCR RT-PCR Histopathology

White Spot Syndrome Virus (WSSV)  

Taura Syndrome Virus (TSV)  

Yellow-Head Virus (YHV)  

Infectiuos Myonecrosis Virus (IMNV)  

Nodavirus de P vannamei  

IHHNV 

AHPND  

Necrotizing Hepatopancreatitis (NHP)  

BP – MBV - HPV 

EHP  

Gregarines – Nematodes -

Haplosporidians


Bacterial infections  
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safe
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Robust



TSV NHP

IHHNV
Mild 

vibriosis

WSSV

GENÉTICA SPRING POPULATIONS ARE SPR FOR:



Adapte
d



Distinct lines:

Selected for superior performance 

under specific conditions.

Our dissemination protocols:

Select lines best suited to our 

clients conditions.

Local  adaptation in the 

multiplication phase.
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ADAPTED



Countries – Original Gene Pool:

Colombia1

Costa Rica2

Ecuador2

Hawaii1

Panama2

Peru2

El Salvador2

Venezuela1
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DIVERSE GENETIC BASE



GxE interactions are relevant in P.vannamei culture

DOES ONE SIZE FIT ALL?

GENOTYPE BY ENVIRONMENT 

INTEREACTION 



Resistant Lines:

WSSV – Genomic Selection

AHPND – Genomic Selection

General survival

Maturation:

No ablation

Dry feed 100%
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LINES UNDER DEVELOPMENT



Growth Lines:

Early growth (60 DOC)

Late growth (100 DOC)

Lined outdoor ponds (100 PL/m2)

Low salinity (<5ppt)
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LINES UNDER DEVELOPMENT



Punta Canoas: SPF & SPR
NBC

Family selection

MC

Commercial breeders

Pacific Coast: SPR
NBC

Testing facility 

Bogotá: 
Single pathogen challenge testing

GENÉTICA SPRING FACILITIES



GENÉTICA SPRING INFRASTRUCTURE





BASE LINE x WSSV 
R LINE
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Line (or strain):

• Group of families with one or more 
common characteristic such as:

WSSV resistant

Fast growing

Family:

• Shrimps originated from one individual 
spawn 

One male crossed with one female



40 families total

10 families from each line

Two pure lines

Two hybrids lines
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MATINGS DESIGN

37

MALE BASE LINE

FEMALE BASE LINE

MALE  WSSV R LINE

FEMALE  WSSV R LINEFEMALE  WSSV R LINE FEMALE  BASE LINE

Full sib and half sib families.  

The same male inseminated one 

female from each line.



RESULTS

FAMILY SURVIVAL FOR A 30 DAYS WSSV CHALLENGE TEST 

MAY 2017
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FAMILY SURVIVAL FOR A 30 DAYS WSSV CHALLENGE TEST 
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AVERAGE WITHIN EACH LINE FOR:

SURVIVAL FOR WSSV CHALLENGE TEST

GROWTH FOR 100 DOC (PL-10)

56,2

31,3

24,2

9,3

14,7
17,1 17,5

18,8

WSSV Survival (%)

Growth (g) 100 DOC

WSSV R Line Hybrid C Hybrid T Base Line



CUTTING EDGE TECHNOLOGIES

Pit Tags:

Individual monitoring of breeders candidates:

From growth selection to maturation

Parental assignment:

192 SNPs panel

Replacing elastomer tagging

Common environment

Genomic Selection

Training data: Trial Base line x WSSV R line

2378 SNPs: different in the two lines
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