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Rationale
• The 5th Session of the Working Group, in September 2024, recommended the

preparation of guidelines for policymakers to promote the development of
breeding programmes for lower-value species in developing countries, applicable
to key species in all regions and incorporating guidance on governance of and
business models for breeding programmes

• FAO Expert Workshop on “Improvement of seed supply for small-scale inland
aquaculture”, held in Hungary, in March 2024, recommended to develop a manual
for policy makers that includes guidance on situational analysis to determine the
appropriateness of the application of breeding programmes
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Structure
✓Section 1 – Introduction

✓Section 2 – Situational analysis

✓Section 3 – Options for advancing genetic management and 
improvement

✓Section 4 – Conclusions and recommendations

✓Annexes 

• List of existing breeding programmes and their impact (Annex 1)

• Questionnaires to sector stakeholders (Annex 2-5)

• Checklist of criteria for implementing different levels of genetic 
improvement (Annex 6)
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Scope and objectives

✓FAO draft guidance for strengthening small-scale aquaculture (SSA) seed 
systems through genetic management and selective breeding.

✓Designed as a practical decision-support tool to identify context-specific 
action

✓Primary users are government resource managers and practitioners, with 
direct relevance for hatchery operators and sector stakeholders

✓Ultimate goals is improving seed quality in systems that are important for 
food security and livelihoods
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Challenges in seed production in SSA
Section 1

✓High input and operational costs, particularly feed and electricity

✓Limited extension services and technical training for broodstock husbandry, larval 
rearing and genetic management

✓Weak government support for farm-level breeding programmes

✓Limited access to improved stocks and funding for genetic improvement

✓Inadequate regulatory frameworks for seed and broodstock exchange

✓Limited cooperation and knowledge sharing among small-scale producers
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Situational analysis
✓A situational analysis is needed to determine what is feasible, not just what is desirable

✓Assessment needs to be species-specific and context-specific

✓The aim is to identify available resources, gaps and realistic options for genetic 
management or breeding

✓Different stakeholders should be interviewed:

• Public/private hatchery operators (Annex 2)

• Grow-out farmers (Annex 3)

• Researchers (Annex 4)

• Resource managers and practitioners (Annex 5)

Section 2
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Situational analysis
Section 2
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Key factors to consider in situational analysis



Options for advancing genetic management 
and improvement

Section 3

Three levels of genetic management and improvement that represent 
a progression rather than rigid categories 
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Level 1 - Basic genetic management

✓Appropriate where there is no capacity or intention to implement genetic 
improvement

✓Key actions are:

• document broodstock origin and genetic diversity

• monitor broodstock and seed quality 

• Avoid inbreeding (Ne monitoring) and prevent unwanted hybrid 
introgression

Section 3
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✓Appropriate where hatcheries have limited resources and capacity to 
implement genetic improvement 

✓Traditional methods available:

• Mass selection is simple and suitable for measurable traits such as growth

• Within-family selection can reduce environmental bias but requires more 
organized family handling

• Hybridization can exploit heterosis or combine desirable traits across 
species.

• Sex control and ploidy manipulation can improve performance in specific 
species, but often provide one-off rather than cumulative gains.

Section 3
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Advanced breeding programmes: 
high return, high requirement

✓Advanced programmes combine different selection approaches, 
including marker-assisted selection and genomic selection

✓Require pedigree records, standardized performance testing, 
phenotypic data and EBV-based decision-making

✓Require strong infrastructure, multidisciplinary expertise, long-term 
funding and rigorous risk management

Section 3

ITWG-AqGR 6



Conclusions and recommendations

✓Start with basic genetic management, progress to low-cost breeding where 
feasible, and adopt advanced programmes only where capacity supports them

✓Selective breeding should be treated as the core component for long-term 
breeding plans and strategies

✓Cross-cutting enablers include regulation, seed certification, training, funding, 
biosecurity, dissemination strategies and public-private role clarity
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