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Two Proposals

• Model Genebank Concept 

• Dynamic germplasm 
conservation strategy as a 
discipline
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Genebanks in the World
• 1300 genebanks globally

• Storing more than 6 million accessions 
(FAO 1996)

• Most of the smaller genebanks especially 
in developing countries require 
strengthening both in terms of genebank 
management system and competent 
technicians 

• Sufficient budget



ISTRC 2009 - David Tay CIP 4

CGIAR Genebanks
• GPG (Global Public Goods) projects to 

upgrade and clear the backlog
– Phase 1 (2004-2006)
– Phase 2 (2007-2009)

Note: Established the 
foundation for CIP 
Genebank to obtain 
the ISO 17025
accreditation in 
2008 
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� Botany, Taxonomy, Geography, 
Population Genetics, Ecology, Seed 
Science & Technology, Logistics, etc.

Acquisition

Regeneration

Conservation

Characterization

Evaluation

Distribution

Utilization

Documentation

Genebanking StepsGenebanking Steps Scientific DisciplinesScientific Disciplines

� General Horticulture, Seed Production 
& Technology, Plant Pathology, 
Entomology, etc.

� Seed Science and Technology, 
Refrigeration Design & Engineering, 
Tissue Culture, Cryopreservation, etc.

� Morphology, Anatomy, Taxonomy, 
Genetics, Molecular Biology, Statistics, 
Physiology, etc. 

� Statistics, Genetics, Physiology, 
Pathology, Entomology, Biochemistry, 
Pharmacology, etc. 

� Pathology, Entomology, Seed 
Technology, Tissue Culture, 
Quarantine, etc.

� Germplasm Enhancement, Plant 
Breeding, Biotechnology, Nutra- & 
Pharmaceutical Uses, etc.

� Computer 
Science, GIS, 
Taxonomy, 
Statistics, etc. 

Flow of germplasm materials
Flow of germplasm information
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Global Genebank Standards
• standard crop descriptors (94 crops)
• operations manuals and standards 

(http://www.bioversityinternational.org/publications/public
ations/latest.html)

• GPG1 and GPG2 common standards and best 
practices in CGIAR genebank system 
(http://cropgenebank.sgrp.cgiar.org/)

• national genebank standard operations 
manuals, e.g. USDA National Plant Germplasm 
System

• etc.
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History of Genebank Management

Own experience &
exchange experience

Before - 1970s

Common standards &
Operation manual

1980s - 1990s

IBPGR formed1976

Best practices, 
operation manuals &

ISO accreditation
2000s - present

FAO genebank certification
CIP’s Genebank ISO 17025

Mid 1980s
2008

(David Tay 2009)
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Model Genebank Concept
A working genebank with comprehensive 
competency and authority in genebanking of 
at least one crop

Implement international conventions, 
treaties, standards, etc.

Hands-on in generating genebanking 
processes and standards in the world or a 
region

Proactive in genebanking research

Provide training on genetic resources   
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What makes a model genebank?
Committed staff, i.e. competence & 
discipline

Sufficient infrastructure and equipment

Best practice and discipline

Distributing clean germplasm

Full backup of germplasm and information 

Efficient and cost effective 

Sufficient funding
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Committed staff?

PRIMARY goal – to conserve germplasm 
and related data for our future generations

motivate & passionate on curatorial responsibilities
knowledge & skills & eager to teach and learn
empowerment, transparency & open-minded – job 
description, evaluation & rewards 
team spirit 
research only on issues relating to genebank works
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Why CIP Genebank is a model 
genebank?

37-year experience in both SEED and 
CLONAL (field-, seed-, in vitro, cryo-) 
collections and a supporting DNA bank, a 
herbarium and a 10-year dynamic 
conservation experience – an ���������	�����
conservation program
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Qualification
home of the largest in vitro genebank

world first genebank with ISO 17025 
accreditation (a self-improving continuous 
best-practice approach)

leader in barcode technology, pocket PCs 
and total wireless system 

quality than quantity (duplicates         
identified and converted to seed) 
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In vitro Facilities Virology

Office
Serology 

LaboratoryThermotherapy

ADU

Virus testing 
greenhouse

Outside CIP
& CIP 

Medium 
Preparation 

Area

Greenhouse
Quarantine Active Collection 

Office
GADC In vitro Potato

Long term Collection Cleaning Transfer roomInternal Quarantine
Office

Nash
Das-Elisa

1 month (4 tubes)

Meristem excision  and culture 6 meristems
Culture 

2-3 months

Select the 
best 3 clones Multiplication 

3 tubes

Select the 
1 clone

Move to 
In vitro Bank as HS0 or HS1

If PSTVd
Positive

Incinerate 

If  all clones are positive

Nash
Das-Elisa

Store 
Pathogen  tested 

clone HS2
Host Range

Introducein vivomaterial intoin vitro according to the protocol for introduction toin vitro culture.

Host Range

Send request Evaluate request

Quarantine process according to the protocol for in vitro quarantine

Receive result

Send material

Introduction to In vitro

Receive notificationSend list material

Multiplication of mother plant

In vitro plantlets from outside CIP

In vitro plantlets from CIP genebank

Get samples HS0 – HS1

Culture

Select 1 clone

Bacteria Testing
Bacteria
elimination

HS0 (unknow HS)  or HS1

Multiplication

Positive virus - select next clone

Bacteria Testing
Bacteria
elimination

Multiplication

Multiplication

Move to 
In vitro Bank as 

HS2

Legend

Tubers
In vitro plantlets from outside CIP 
In vitro plantlets from CIP genebank     
Positive
Negative
All clones are positive 

Identity 
verificationTrue type clone

Distribution

Review by A.pantaand L.Rojas, Octubre2009 

Process on Potato Virus Elimination

Tubers

Bacteria Testing
Bacteria
elimination

Multiplication into 2 tubes

HS0 (virus positive) 

If PSTVd
Positive

Incinerate 

HQU

Quarantine

Culture

Quarantine process according to SENASA
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Qualification (cont.)
committed to the distribution of only 
cleaned clonal germplasm 
in potato – eliminating 9 viruses, 1 viroid
and visible bacteria
in sweetpotato – eliminating 11 viruses, 
other viruses by indicator plants and 
visible bacteria
SMTA of the International Treaty
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Qualification (cont.)

Cryo-bank with more than 
800 accessions of potato in 
storage

Support of strong nutrient 
analytic laboratory with NIR 
and HPLC

Dedicated Seed Laboratory
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Qualification (cont.)

10-year experience in dynamic 
conservation strategy – the 
complementary role of in situ 
and ex situ conservation
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RutaRuta Condor:Condor:
Network of dynamic Network of dynamic 
conservation sites conservation sites 
along the Inca ancient along the Inca ancient 
highways connection highways connection 
microcenters of agromicrocenters of agro--
biodiversity in the biodiversity in the 
Andes Andes 

Promote longPromote long--term in term in 
situ conservation, situ conservation, 
sustainable use of the sustainable use of the 
biodiversity to benefit biodiversity to benefit 
the farmers and their the farmers and their 
communitiescommunities
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CIP Field Genebank
La Victoria - Hyo

CIP Field GenebankCIP Field Genebank
La Victoria La Victoria -- HyoHyo CollectionCollectionCollection

DonationDonationDonation

ThermotheraphyThermotheraphy

ISO 17025ISO 17025
Clean tissue cultureClean tissue culture

In vitroIn vitro collectioncollection

RepatriationRepatriation

Farmer fieldFarmer fieldFarmer field

PrebasicPrebasic
seed seed 

productionproduction

San JosSan Jos éé de de AymarAymar áá
HuancavelicaHuancavelica

Food security &Food security &
Poverty alleviationPoverty alleviation

Ex–situ               In-situEx–situ               In-situ

Path of native potatoes in the dynamic conservation  
strategy ����������������������������
 


�	������	������	������	����� processes at CIP
Path of native potatoes in the dynamic conservation  
strategy ����������������������������
 


�	������	������	������	����� processes at CIP

Restoration of diversityRestoration of diversity

©R. Gomez

Clean Clean in in 
vitrovitro

plantletsplantlets
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Dynamic Conservation Strategy

Repatriation
Restoration
Clean seed

Technologies
Sciences

Diversity
Identify & introduce

new germplasm 
Donation (*) 

Associate Knowledge

National &
international laws

Ex–situ In-
situ

Ex–situ In-
situ
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Ten-year Plan (2009-2019)

• Objective 1: The holdings of the genebank will 
be representative of the entire gene pool of 
potato, sweetpotato and their wild relatives

• Objective 2: The holdings of the CIP’s genebank 
will be completely characterized for priority traits 
and the information about it will be freely 
available and accessible to all users including 
online.
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Ten-year Plan (2009-2019)
• Objective 3: ISO-accredited quality management 

systems will cover all aspects of genebank activities 
to ensure secure conservation and a safe, 
responsive, decentralized maintenance and 
distribution service for plant genetic resources

• Objective 4: CIP, community conservationists and 
other stakeholders will collaborate on dynamic in 
situ and ex situ conservation of potato and 
sweetpotato genetic resources and associated 
traditional knowledge.
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An Example of Model Genebank Network
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Two Submissions

• Model Genebank Concept*

• Dynamic conservation as a 
discipline*

* ����
������������������������
��

d.tay@cgiar.org
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Thank youThank you


