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Genetic diversity and CGN

" content of the presentation

® genetic diversity
e definition
® history
e Vvalue of genetic resources
® conservation strategies

e CGN
® reason to exist

® collections
® activities
® extra focus on documentation
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" definition of genetic resources in Convention on
Biological Diversity
e material of plant, animal, microbial or other origin
containing functional units of heredity that is of actual

or potential value
e for food, fiber, shelter, timber, herbal medicines and

draught animals
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Genetic diversity and CGN

" timeline
e big bang 13,700,000,000 year ago
® carth 4,570,000,000 year ago
e life 3,700,000,000 year ago
® plants 425,000,000 year ago
e flowering plants 220,000,000 year ago
® agriculture 10,000 year ago
e scientific plantbreeding 150 year ago
® genebanks 50 year ago

WAGENINGEN
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" crop plant genetic diversity in historical context

e farmers have been domesticating crops since c.
10,000 years

® selection adapted phenotypes from wild populations
® in ‘centers of origin’

® result: landraces
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® Vaviliov’s centres of origin

potato, ground nut, ssava, lima beans

WAGENINGEN Centre for Genetic Resources, the Netherlands
For quality of life



Genetic diversity and CGN e

" crop plant genetic diversity in historical context
® since c. 1850 crop genetic diversity disappears due to
monocultures and habitat destruction
e scientific plant breeding based on Mendel and de Vries
® urbanization, desertification, climate change
® result: genetic erosion
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" food crop diversity narrowing

® species diversity

e 7000 species ever used as food - 1200 species
important on a national scale - 150 entered into world
commerce

® nowadays three cereal species responsible for 55% of
food energy supply

® rice, wheat, maize

® |oss of genetic diversity
® between species, within species, at ecosystem level
® genes, gene complexes, traits, varieties
e indigenous knowledge and bio-cultural heritage

WAGENINGEN Centre for Genetic Resources, the Netherlands
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" the importance of genetic diversity is increasing
dramatically

® increased farmers and consumers demands
e global population growth
e climate change
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" genetic diversity needs to be conserved and made
available

® ex situ — in genebanks

® /n situ — in nature reserves
® on-farm - in ‘traditional’ farming systems

WAGENINGEN Centre for Genetic Resources, the Netherlands
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" Centre for Genetic Resources, The Netherlands (CGN)
® crop GR programme established in 1985

® [Feasons
e strategic: guaranteed access to resources
e contribution to international networks

e legal: NL signatory to international agreements
e CBD and IT-PGRFA

e cthical: NL industry net user of diversity
biological: germplasm adapted to NL
e technical: control over quality

® since 1999/2002 also mandate for animal/forestry GR

WAGENINGEN Centre for Genetic Resources, the Netherlands
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® collections

® 28 crops
e depends on definition
® 22519 accessions
® Vvarieties, landraces and wild populations

e focus on vegetable crops and potato

® new collections of neglected species added

e |amb’s lettuce, chives, carrot, asparagus, Scorzonera,
parsnip

e focus on small numbers of high quality

WAGENINGEN Centre for Genetic Resources, the Netherlands
For quality of life
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@

" collection sizes
® |ettuce

potato

tomato

onion

spinach

pPEPPEr

cucumber

brassicas

WAGENINGEN
For quality of life

2363
1438
1309
417
387
1010
937
1970

(15 November 2012)

® wheat 4911
e barley 2665
o flax 052
® peas 1002
® other crops 3158
e TOTAL 22519

Centre for Genetic Resources, the Netherlands
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" guality management

® entire genebank is
ISO9001:2000 certified CERTIFICATE

The TUV CERT Certification Body
for QM-Systems of RWTUV Systems GmbH

e now: 1S09001:2008 e e

Sf hiin ngO WOT <unit Cenlre for
elic 1h N therands ICGM

" all material is always available

Proce hess been fum shed that the iequisements aoconding 1

e only with Standard Material et ki
Transfer Agreement of .

International Treaty (SMTA)

e yearly 5000-8000 distributed
samples

WAGENINGEN Centre for Genetic Resources, the Netherlands
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" seed storage
e storage conditions:
e -20 °C
® 3-7% moisture content

® Mminimum germination
requirements for seed
storage:

® cvs and landraces: 80%

e wild species: 60%

® monitoring germination

WAGENINGEN Centre for Genetic Resources, the Netherlands
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" regeneration
e in collaboration with breeding companies

self-fertilizing crop: barley cross-fertilizing crops: potato, clover

WAGENINGEN Centre for Genetic Resources, the Netherlands
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" characterisation and
evaluation

e characterization
e taxonomical
® easy to describe
e independent of environment

® cvaluation
® resistance for diseases & pests

® biochemical, molecular,
physiological measurements

® C&E in cooperation with
breeding companies and in the
context of national or
international (EU) programmes

WAGENINGEN Centre for Genetic Resources, the Netherlands
For quality of life
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® documentation
® QOracle DBMS

e all information is
on-line accessible

e material can be
requested on-line

e SMTA via click-wrap
® WWW.cgn.wur.nl

WAGENINGEN
For quality of life
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Centrum voor Genetische Bronnen
Nederland

[ Hieuws & Agenda

Centrum voor Genetische Bronnen Nederland

Het Centrum voor Genetische Bronnen, Nederland (CGN) voert namens de
Nederlandse overheid wettelijke anderzoekstaken (WOT) uit die verband Nieuws
houden met de genetische diversiteit en identitetuan soorten die van belang

16 dec 2008

Zijn voor de landbouw en bosbouw. Het CGN is een onafhankelije
CGN Algemene informatie onderzoekseenheid binnen de Stichting DLO die de overheid ondersteunt bij " &N pres
de itvoering van wet- en regelgeving themadag “Fokderij en inteeltbeheersing

CGN Dierlijke Genetische Bronnen bij schapen en geiten’

CGH Genetische Bronnen Bomen 9 dec 2008
* Presentations international symposium
‘New opportunities for consenvation
genefics with genome wide information’

» meer Nieuws

CGN Plantaardige Genetische Bronnen

{2 R 3 ca i 2 )

Feedback

Agenda

Geen actuele activiteiten

» meer Aigemene Informatie

> meer Agenda

CGN Algemene informatie

Contact

Het CGN heeft samen met de Bibliotheek van WUR een Kennishank Zeldzame Landbouwhuisdieren ontwikkeld. Op
verschillende niveaus is hier informatie (artikelen, boeken, presentaties, websites) te vinden over het gebruik en de
conservering van zeldzame rassen van landbouwhuisdieren. De informatie kan gebruikt worden door docenten
onderzoekers. studenten en leerlingen in het Groene Onderwijs

[1 KENNISBANK

Postadres
entrum voor Genetische Bronnen, lederiand

Postbus

A7 Wageningen

» meer CGN Algemene informatic
Bezoek adres
Centrumvoor Genetische Bronnen, Nederiand
CGN Plantaardige Genetische Bronnen (cGn

Plant Res h International, locatie Born-Zuid
njuni 2004 is het Intermationaal Verdrag inzake Plantaardige Genetische Bronnen van kracht geworden. Nederland heeft o) Resen T mEnatonal et Borr-eur

ditverdrag geratficeerd. Een Mulllatersal Systeem dat toegang tot uitgangsmateriaal en het delen van de opbrengsten {acbovur 122 ,

regelt, vormt het hart van dit verdrag. In juni 2006 heeft de Governing Bodyvan hetVerdrag tot een Standard Material Bomszste: PD Wagzningen
Transfer Agreement (SMTA) besloten. Deze SWTAwordt getekend door de twee partjen die bij een transactie van genefisch

uitgangsmateriaal zijn betrokken. In overleg met LNV heeft het Centrum voor Genetische Bronnen Nederland deze SMTA tet 0317 fax: 0317 423110

per 5 maart 2007 iNgevoerd en tevens elekironische ondertekening van deze MTA door gebruikers mogelijk gemaakt. De
eerste elektronische contracten zijn inmiddels gesloten.

[ DIRECT NAAR ZOEKEN EN BESTELLEN VAN GENETISCH MATERIAAL (ENGELS

» meer CGN Plantaardige Genetische Bronnen b |

Centre for Genetic Resources, the Netherlands
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B Go Links >

® if one selects material from
the CGN collection and finds
too many accessions that

meet the query
® say 49

WAGENINGEN
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Crop-specific search form

Other searchpages: !F]\lrlft{qgsr w Manage shopping
Crop: lettuce
Number of accessions: 2571

Searches can be made based on passport data and characterization / evaluation
data or both. Only a selection of traits is on-line searchable, however all data are
downloadable.

Furthermore it is possible to create core selections to limit the number of selected & w
accessions. v

] Search specific passport fields

Search for text in the genus, species, subtaxon, accession name, collection site, ancestor and
remarks field.
This field accepts only one keyword, which can consist of multiple terms {i.e. ‘long red).

Search specific passport fields

Genus: {'AII i v

Species: {All vi
I Sub-taxa: [AJI v

Sub-crop type: er.sativa group butterhead lettuce v

(Part of) the accession name: {

(Part of) the accession number: {

Country of origin: \_7AII v

Sample status: [All Vi

Core selection

[ | Enter the maximum number of accessions to be selected.

Sorting

~

cart

& ) Local intranet




Core Selector

® if one selects material from
the CGN collection and finds
too many accessions that

meet the query
® say 49

WAGENINGEN
For quality of life

File Edit ‘iew Favorites Tools

eBack = J \ﬂ @ _-_h /I__\J Search “51:( Favorites Q‘E [_':v :.\9,_ l?_;‘-l @ _J @Z ﬁ ‘:’&

Help

.4;

Address |$§| hkbp: ] vy, can wur il applications/cgngenis/ def aulk, aspx? page=zoekgewasBCropnumber=06#Leafs ¥ | Go Links **
Le ~
Description: yellow Green gray blue redd Unknowen
O O (I O O
| [r. of accessions 140 1043 75 1 a0 1222
Leaf color intensity
Description: ligghit -— medium - dark Unknawen
(] O O (] O O
Ir. of accessions 25 741 360 155 3 1232
Leaf thickness
D cription: Ioy -_— meddium —_— highk Urknowen
O O O O O O
Mr. of accessions 4 4 26 26 2 2a09
Leaf blistering
Description: loy _-— medium —_— high Unknowen
(I O O O O O
[r. of accessions 38 799 193 259 46 123
Leaf division
Description: L3 -— medium - high Unknawen
O O O O O O
Ir. of accessions 1367 59 41 ] 181 Ta0
Leaf venation
it
Description: flabellate flakelste e Unknaeen
(I O O O
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2} CGn Genis - Online search and order germplasm - Microsoft Internet Explorer = [O]

File Edit Wiew Favorites Tools Help -.'f
\ A =y ) ’ ' Y A A
Core Selector Quic- © [ @G Puows frrom= @ -5 @ JEE B
Address |ﬁ§| hkep: ] fwww canwur nlf applications/ cgngenis/default . aspx?page=lijst V| GD Lirks *

A

CGN Passport data search results

Other searchpages: |AI| crops v| Manage shopping cart

This is the list of accessions that correspond to the query as formulated in the searchform.
[ ] 'f | H I f The CGM number links to a page with all known data of the selected accession

I O n e Se eCtS I I I a te rl a rOI I I The SMTA column indicates wether SMTA (Standard Material Transfer Agreerment) rules apply to the
accession or not.

th e CG N COI Iectl O n a n d fi n d S 4 If the accession has pictures available a camera icon will be displayed, which links directly to the

images section of the detail page of that accession.
H If you want to order ane or more accession(s) check the checkboxes and click the Update ar the
tOO m a ny a Cce SS I O n S th at Order button. The Order button takes you directly to the shopping cart management and checkout
page.
meet the query
® Say 49 Search criteria

Crop: lettuce
Subcrop: Losativa group butterhead lettuce
Morphological characteristics / Leaf color : yellow

Results

Mumber of results 49 accessions

Help Reset E=d-ilaul k48 Order  Update

The shoppingeart contains 0 items.

= CGNNumber  Taxenomic group Accession name Origin country SMTA  Pictures

Lactuca sativa group
L INERE Butterhead Lettuce ves

) Lactuca sativa group
[ | ceNo4793 Butterhead Lettuce yes

Lactuca sativa group
L INERNES Butterhead Lettuce ves

| Lactuca sativa group
[ | coN09369 Butterhead Lettuce yes
[] CGN11430 Lactuca sativa group yas

Butterhead Lettuce

WAGENIN E E N Lactuca sativa group

For quality of life [ | cGh11412 yes

Butterhead Lettuce
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3 CGn Genis - Online search and order germplasm, - Microsoft Internet Explorer, =[O

X
File Edit V¥iew Favorites Tools Help l';'

Core Selector O~ © NEG L=t @3 B 8- LRES

Address |@ kg e, cgnwar nlfapplications/ cgngenis default, aspx? page=zoskgewast:Cropnumber=064#Leaf? Vl a0 Links »*

-

Crop-specific search form

Other searchpages: |AII crops v| Manage shopping cart

Crop: lettuce

® if one selects material from Number of accessions: !

Searches can be made based on passport data and characterization / evaluation

th e CG N COI Iectl O n a n d fi n d S data or both, Only a selection of traits is on-line searchable, however all data are
downloadable.

too m a ny a Cce SS i O n S th at Z;ls:sesni"gﬁr; it is possible to create core selections to limit the number of selected

meet the query
® Say 49 ] Search specific passport fields

Search for text in the genus, species, subtaxon, accession name, collection site, ancestor and

- We a I IOW th e u Se r to e nte r a 'rl'irir;aigzlsdﬂ:iepts only one keyword, which can consist of multiple terms (i.e. Tong red’.
‘maximum number of | |
aCCGSSIOnS to be retr|eved’ Search specific passport fields

PY Say 10 Genus: |AII v|
Species |AII V|

i Sub-taxa: |AII v|

'| Sub-crop type: |L.sati\ra group butterhead lettuce v|

(Part off the accession nare: | |

(Part of) the accession number: | |

Country of origin: |AII v|
Sarmple status: |AII V|
Core selection
WAGENINGE N Enter the maximum number of accessions to be selectad.
For quality of life
Sorting v
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0 £ 583 and order pe pla 050 e ne plore Ll

File Edit VYiew Favorites Tools Help -:,'
\ A =y ). . : 3 A L |
Core Selector @i~ © NEA G Pown frrows @ -5 @ JBE B
F\ddress|5§| http: v, cgnwur . nlf applications/cgngenis/def aulk, aspx?page=lijst V| GD Links **
A~

CGN Passport data search results

Other searchpages: |AI| crops v| Manage shopping cart

This ig the list of accessions that correspond to the query as formulated in the searchform.
[ ] 'f | H I f The CGM number links to a page with all known data of the selected accession.

I O n e Se eCtS I I I a te rl a rOI I I The SMTA colurmn indicates wether SMTA (Standard Material Transfer Agreement) rules apply to the
accession or not.

th e CG N COl |ecti O n a n d fi n d S If the accession has pictures available a camera icon will be displayed, which links directly to the

images section of the detail page of that accession.
H If you want to order ane or mare accession(s) check the checkboxes and click the Update or the
tOO m a ny a Cce SS I O n S th at Order button. The Order button takes you directly to the shopping cart management and checkout
page.
meet the query
® Say 49 Search criteria

Crop: lettuce
Subcrop: Losativa group butterhead lettuce

" we allow the user to enter a Aoore selecion of (D wes reqsted.
‘maximum number of

accessions to be retrieved
e say 10

Results

Murnber of results Core selection of 10 accessions (of 49 accessions total)

. . . ?Sho in Can
" resulting in a core selection Ie——r——

e in this case 10 very diverse
a C C ESSI O n S Of y e I I OW = | CGN Mumber  Taxenomic group Accession name Origin country SMTA Pictures

butterhead lettuce with good 0 COTE  plpanaaatanes o1 e - |
data [ | coNos246 'éi;t;rfezzt::’:ﬁ%rfe”p Stenhuved Denmark yes
O comes et Somdmestis
0 conn s Somsne 60y
WAGENINGE N [ | cGND5972 'B-i;t:rcrfezzt::’:n%rfe”p Rudolfs Liebling Germany yes
For quality of life [ | coNo4520 'éi;t;frfez;t::’:ﬁ%rfe”p Blondine; Victoria Netherlands ves -

&] Done & Local intranet




Genetic diversity and CGN

" European PGR documentation landscape

ﬁ?eurisco

MCPD
ex situ exchange format

| |
National National National
Inventory Inventory Inventory

!

A
v v

v
e situ PGR | e situ PGR
holding holding

institute institute /

WAGENINGEN
For quality of life
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® CGN’'s role in PGR documentation

e state of the art CGN documentation system
e Oracle DBMS
e bar-coding

e innovative CGN web site
® searchable & downloadable passport and C&E data
® core selector
e click-wrap paper-free SMTA handling

e prominent role in international initiatives

® ECPGR documentation & information network
e EURISCO
® GeneSys

WAGENINGEN Centre for Genetic Resources, the Netherlands
For quality of life



Thank you for your attention !
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