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Presentation overview

 Global production and shifts in farming of 
species

 The black tiger prawn

 Challenges and reasons for shifts in culture

 Opportunities

 Australian farming context

Darren Jew - CSIRO



Shrimp farming production data



Changes in species farmed



The black tiger prawn

• Nocturnal

• Predator rather than omnivorous 
scavenger

• Tolerance to salinity (1- 32 ppt)

• Closed thelycum

• Large shrimp

Photo CSIRO



History of farming

• By-product in milkfish 
ponds 

• 1970-1975 breeding 
(Taiwan & Thailand)

• 1973 extensive farming 
methods developed 
(Thailand)

• Spread through SE Asia, 
Australia, India etc



Source: 
http://www.fao.org/fishery/cu
lturedspecies/Penaeus_monod
on/en



Challenges

• Species amenability
– Breeding biology

– Reliance on wild stocks

– Solitary

– Disease

• Incentive to farm
– Harder biology

– High protein feeds

– High price



Challenges – breeding biology

• Closed theylcum

• Moult – mate – mature – spawn

• Mate at night

• Late maturation (males 30g, 
females 70 g)

• Highly fecund (500,000 eggs)



Challenges - reliance on wild brood stock

• Females already mated 200-250 g (30 cm) males 
100-170 g (20cm).

• Supply and quality issues – particularly in Sth-East 
Asia

• Introduction of disease

Photo CSIRO



Challenges – it’s a loner

 A solitary shrimp

 Not as comfortable under 
high density (40-50/m2 vs 
60-150 m2)
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Challenges - disease

Yellowhead disease in giant black tiger 
prawn. Note yellow heads of infected 
prawns on left. Prawns on right are normal . 
Source  DV Lightner

White spot disease in giant black tiger prawn (Penaeus monodon). Prawns at top and right of 
main photo show pink body colour typical of acute phase of infection. Those at bottom and to 
left show classic white spots following acute phase 
(http://library.enaca.org/Health/FieldGuide/html/cv020wsd.htm)

White shrimp with 
necrotising
hepatopancreatitis. Source: 
(DV Lightner)

Black tiger prawn with severe 
spherical baculovirosis. Note 
white streak in midgut line, 
seen through the shell (DV 
Lightner)

Gill-associated virus (GAV)



Challenges – incentive to farm

• Harder biology 

• High protein requirements 
(36-40%), high FCR (1.5)

• Government restrictions

• Higher market price (hard to 
sell into domestic markets, 
unstable export markets



Source: Jim Wyban Global Aquaculture 
Advocate

Challenges – incentive to farm



Opportunities

• Fast growth

• Domestication

• Better diets

• Selective breeding



Larger, fast growing animal

• L. vannamei growth slows 
after 20 g

• Black tiger prawn (1.5-
3g/week) 25 – 35 g –
unimproved

• Australia – 17-20 t/ha



Domestication

• Life-cycle closure possible

• CSIRO breeding line 8 
generations

• Opportunity for SB and SPF

• AI technologies 



Better diets -NovacqTM Bioactive
Patent : AU2008201886

Bioreactor

Solid or liquid

wastes

Bioconversion 

to Novacq

Novacq

Prawn feed + Novacq

+ Prawn feed 

Raw materials

CSIRO  |  Crossing Boundaries Between Nutrition and Genetics|  Nick Wade



DIET A
High specification

DIET B
Low specification 

G8

Wild

More efficient diets and genetic improvement
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• Insert slide from tiger shrimp

Courtesy Nigel Preston - CSIRO



Unleashing the Tiger – ARC ITRH for 

Advanced Prawn Breeding

Photo: CSIRO
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Partners

• Aquaculture geneticists
• Terrestrial livestock breeders
• Australia’s largest genome sequencing provider
• World leaders in genome assembly
• Bioinformatics leaders
• Quantitative statisticians
• Prawn disease specialists
• Large commercial partner
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Philosophy

• Efficient advanced breeding programs need

+ +

Phenotypes Robust 
molecular 
data

Pedigrees



ARC for Advanced Prawn Breeding

Four pillars

- Fully domesticate P. 
monodon

-Sequence P. monodon
genome

-Develop genomic, 
quantitative and phenotypic 
recording resources

-Evaluate genomic selection 

Photo: CSIRO



1. Genome sequence and resources

• Genome size = 2.2 billion bp

• Limited knowledge on genome, 
almost non-existent for Australian 
popns

• Draft genome sequence for 
P.monodon (AGRF, Uni Ghent) 

• Genetic linkage maps

• Isolate 50,000 SNPs

• Useful resource for gene mining and 
linking to phenotypic traits
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2. Industrial-scale phenotype collection 
and establishment heritable basis

• Growth is easy

• Genetic basis of most commercial traits unknown

– Growth h2 = 0.13 – 0.54

– Egg number h2 = 0.41 ±0.18

– Nauplii no h2 = 0.27 ±0.16

– Tank-based trials

• Performance on-farm? GAV tolerance? Physiological 
tolerance? Robustness? Fecundity? Carcass traits? 
Cooked colouration?.......

• Limited capacity within sector to collect industrial-scale 
multi-trait phenotypic data, either on-farm or through 
challenge testing
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Growout Facility

PL9-15 from farm
Grow to 3-4g
8-12 weeks

Family 1 Family 2

Family 3 Family 4

Family 5 Family 6

Hold up to 36 families

Challenge Facility
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3. Linking phenotype with genome
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Likely location
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Training Population Selection Candidates Parent selection

Genotypes + phenotypes Key marker genotypes
Genomic estimated 

breeding values

Genomic selection – basic framework

Under continued refinement
Prediction equations

Model Training

Genomic breeding values

Most predictive set 

of SNPs for each 

trait (100s SNPs 

each)

ID # SNP1 SNP2 SNP3 SNP4 SNPn GEBV

1M 8 3 4 8 6 29

2M 6 1 3 0 1 11

3M 0 1 0 1 -3 -1

4F 6 3 2 5 1 17

5F 1 2 --1 2 -4 2



Livestock breeding programs

• Genomic selection advanced 
dairy selection by up to 40% for 
many traits



Wrap-up

• Re-interest in farming black tiger 
shrimp

• Domestication is happening

• Advanced selection underway
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