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Genebanks operations
Acquisition 

Characterization
Cryopreservation

Distribution
Germination testing

Germplasm health testing 

Information and data management
InVitro subculture

Live Plants 

Long-term storage

Medium-term  storage

Regeneration /Multiplication

Seed processing



Relevant standards

International Standards 
for Phytosanitary 
Measures (ISPMs)



Diverse crops & collections

Collection size



Performance management system

Backlogs in CGIAR genebanks in 2012

All genebanks (except IRRI) had backlogs 
- Of total 708,761 accessions 

• 34% not physically available without regeneration or cleaning

• 45% not safety duplicated in two locations

Genebanks CRP response
• Performance targets 

• Online reporting

• Quality management system 

• SOP documentation audit

• External review and validation. 



Genebank performance management

2006 - ongoing

Long term 
grants

2012 - 2016 

Genebank CRP

2017 - 2021 

Genebank 
Platform

2018 – ongoing 

Long-term 
Partnership 
Agreements

Reporting to the Crop Trust 

Online reporting (ORT) & Performance targets

Genebank quality management systems

First phase of 
technical review

Costing study 2010

Costing study 2020

Second phase of 
technical review



Online reporting



Genebanks QMS (rather than ISO)

• Based on FAO genebank standards rather than generic standards

• Holistic: acquisition to distribution rather than selected procedures or processes

• Internally driven with collective and individual goals

• Efficient in terms of the amount of paperwork

• Allows integration of topical issues and emerging risks

• Easily tailored to the unique situation of each genebank

• Suitable for a network with templates and shareable elements across countries, 
crops and conservation systems



Genebanks QMS

Phased assessment of written SOPs for key processes:

• Conservation (viability testing, processing, storage)

• Regeneration & characterization

• Acquisition

• Distribution

• Safety duplication

• Information management

Same template, but individual genebank’s SOP

Document SOPs
Audit for compliance 
with standards

External validation 

Other QMS elements
• Restricted access

• Staff succession

• Barcoding

• Data management system

• Equipment calibration



GOAL workshops & QMS intensives



Benefits of Genebank QMS

• More meaningful technical reviews and useful recommendations

• Strengthened staff succession and emphasis on long-termism

• Staff empowerment, clarity of responsibility and motivation

• Opportunities for capacity building and alignment between institutes

• Effective prioritization and pipeline for research & optimization

• Basis for costing and cost savings (USD 3 million/yr)

• Strengthened collective thinking

• 350+ drafted SOPs 

Lusty, C., van Beem, J., and Hay, F.R. Plants 2021, 10, 2627. https://doi.org/10.3390/ plants10122627 

QMS 
strongly 

endorsed in 
2017 IEA & 
2023 IAES 

reviews



QMS Harmonization

Persisting issues:

• Switching comprehensively to one data management 
system

• Parity in costs and standards (esp phytosanitary)

• Evolving beyond mandate crops to a more regionalized 
approach 

• Continuous workflow efficiency

• Expensive crops (e.g. forages, clonal crops)

• How to sustain auditing & updating on top of System, 
Centre and Crop Trust-commissioned evaluations



Structure and documentation of the CGIAR 
Genebank Process Model (BPM)

Policies and 
(Quality) 

Standards

Process 
Categories

Process Groups

Processes

Activities

Tasks

13

Process 
Model
- QMS 

Framework
SIPOCs

1 per
Process Group Process 

Maps

1 per
Genebank

SOP’s & 
Work 

Instructions
1 per process per 
genebank (some 
may be shared 

across 
genebanks)Local/Crop-

specific

Global &
standardize

Documents that provide guiding framework to sub-ordinate documents

FAO Genebank Standards, IPPC, SMTA, ISTA, CGIAR policy, etc
Quality 
Manul

Harmonized 
CGIAR 

standards and 
quality 

management 
points

Public 
documents 
for training 
and sharing



Collection Management CycleAcquisition of germplasm Distribution

Conservation
Regeneration/ 
Rejuvenation

Multiplication, Characterization

Processing

Genebank’s Process Model

Germplasm 
receipt

Preliminary 
assessment

Safety
Duplication

Distribution



Overall Process Map for Genebanks Process
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Genebank harmonization – Dec 2023

• Processes are different for good 
reasons

• Chose carefully areas for 
harmonization vs standardization 
(e.g. user management, 
germplasm distribution, 
phytosanitary health, critical 
decision & quality points).

• Move from CoPs into self-
sustaining cross-Centre teams

• Basis for data management 
system



Thank you
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