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SUMMARY REPORT OF THE MEETING

Review of the work of the ECPGR Allium Working Group since its last meeting
and discussion

The meeting, organized by the Leibniz Institute of Plant Genetics and Crop Plant Research
(IPK), back-to-back with an Allium Symposium and final meeting of the ECPGR Activity Garli-
CCS! (20-22 May 2025), was opened with a welcome by the Chair of the Allium Working Group
(WG), Helena Stavélikova. The participants briefly introduced themselves.

H. Stavélikova gave an overview of the Allium WG activities for ECPGR Phase X (2019-2023)
and Phase XI (2024-2029) and provided a brief history of the WG for guests and new members.

Allium Working Group activities and related events during Phase X

e 14 September 2020. The results of the SafeAlliDiv project were published as a research
article:

Rungis, D., Leino, M.W., Lepse, L. et al. 2020. Genetic characterization of European
potato onion (Genet Resour Crop Evol. https://doi.org/10.1007/s10722-020-01014-2

e April-May 2021. Prepared remarks for the first and second drafts of the Plant Genetic
Resources Strategy for Europe.

e 2 February 2022. Preparation for the ECPGR WG Chairs meeting.

Questionnaire to the Working Group Chairs in preparation for the Mid-Term Steering
Committee meeting, 7-9 June 2022.

e April 2022. ECPGR WG Chairs meeting online.

e 11-12 October 2022. Eighth meeting of the Allium WG held in Skierniewice, Poland.

e December 2022. The Garli-CCS project submitted by the Allium, Cryopreservation
and Documentation & Information WGs was selected for funding by the ECPGR
Executive Committee.

e 10 March 2023. First virtual Garli-CCS meeting.

e 17 April 2023. 2nd webinar on ECPGR Grant Scheme Activities, focused on
the SafeAlliDiv project, was presented by Helena Stavélikova, Crop Research Institute
Czech Republic and Dainis Rungis, Latvian State Forest Research Institute.

e 22 September 2023. Second virtual Garli-CCS meeting.

Allium Working Group activities and related events during Phase Xl

e 17-20 September 2024. Garli-CCS-Cryopreservation workshop held in Prague, Czech
Republic.

e 8 January 2025. Chair of the Allium WG sent to all members of AWG a questionnaire
about their Allium collection and their topic or aim for possible project proposals.

e 20-22 May 2025. Allium Symposium and ECPGR Activities (Garli CCS meeting and
Allium Working Group meeting), Gatersleben, Germany.

T GarliCCS - Genotyping-by-sequencing of the European garlic collection to develop a sustainable ex situ
conservation strategy, https://www.ecpgr.org/working-groups/allium/garli-ccs
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e Other WG Chair activities:

e 7-10 October 2019. Visit to Banco Germoplasma Vegetal, Cuenca Spain (contact person:
Marcelino de los Mozos Pascual).

e 10-13 July 2022. Visit to the Institute of Horticulture, Latvia (contact person: Liga
Lepse).

e 22 July to 2 August 2024. PhD student Vaida Cepuliene from Lithuanian Research
Centre for Agriculture and Forestry, Institute of Horticulture joined the team of CRI,
Department of Genetic Resources of Vegetables and Specialty Crops Olomouc, for a
scientific traineeship.

Discussion

Danguolé Juskeviciené from the Lithuanian Research Centre for Agriculture and Forestry
(LAMMC) Babtai, Lithuania presented Allium species collections and distribution. The
institute maintains 24 accessions of generatively propagated A. cepa L., 60 accessions of
vegetatively propagated A. sativum L. and 25 local accessions of A. cepa L. var. aggregatum Don.
Studies of the distribution and habit of perennial edible Allium species in Lithuania showed
that A. oleraceum L., A. scorodoprasum L., A. ursinum L., A. vineale L., A. angulosum L. and A.
schoenoprasum L. were found, mostly growing naturally in 55 habitats in different regions of
Lithuania. The largest amount of data was collected on A. ursinum and A. oleraceum habitats,
other species are rare or very rare.

The institute participates in the breeding of onion (Allium cepa ), garlic (Allium sativum ) and
chives (Allium schoneoprasum).

Cristina Mallor presented the Allium Germplasm Collection Vegetable Germplasm Bank —
Centro de Investigacion y Tecnologia Agroalimentaria (CITA) Aragon (Zaragoza, Spain).

The Spanish genebank BGHZ was founded in 1981. Now it maintains 19,019 accessions
belonging to more than 300 species mainly of Spanish landraces/farmers’ varieties. Accessions
are stored in hermetic glass bottles, as dry seeds with silica gel, in freezing room chambers
at18°C. Eight hundred twenty (820) accessions of Allium are in the Germplasm Collection,
Vegetable Germplasm Bank CITA. The main collections are onion (Allium cepa) (653
accessions) and leek (Allium porrum) (119 accessions). CITA published a book about Spanish
traditional onions.

CITA participates in breeding programmes focusing on Allium pyrenaicum Costa & Vayr. This
species is a rare and endangered species endemic to Spain (Pyrenees). Seeds of this species
were recently collected as part of a collaboration agreement between CITA and CGN.

Presentation of a questionnaire on Allium collections in Europe

H. Stavélikova presented a summary of the WG members’ replies to her questionnaire on the
number of accessions in Allium collections in Europe, as received by 21 May 2025. Answers
were received from 24 countries, representing 28 genebanks (Table 1). France, Italy and
Sweden maintain genetic resources of Allium in two banks. In Spain, nine different genebanks
are currently preserving Allium genetic resources. Other countries have no collections of
Allium or did not respond to the questionnaire. On the other hand, data were received from
Hungary, which is currently not represented in the Allium WG. The WG members have in their
collections 11,268 accessions, which include all the important edible species of Allium. In


https://citarea.cita-aragon.es/items/21a403d7-37ff-496d-a12b-7d8235b535e6
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Germany, IPK maintains a unique taxonomic collection of the genus Allium as a collection of
genetic resources.

Table 1. Number of Allium accessions conserved in European collections, based on the results of a survey
conducted by the Chair of the Allium Working Group

No. of species No. of accessions | Country
8 73 | Albania
3 7 | Austria
5 42 | Bosnia and Herzegovina
17 300 | Bulgaria
3 167 | Croatia
7 798 | Czech Republic
3 22 | Estonia
4 50 | Finland
6 507 | France
183 1,943 | Germany
3 119 | Greece
16 871 | Hungary
7 190 | Italy
3 134 | Latvia
2 84 | Lithuania
13 437 | Netherlands
6 43 | Norway
12 1,399 | Poland
8 536 | Portugal
10 142 | Romania
2 139 | Serbia
2 112 | Slovenia
28 1,544 | Spain
11 225 | Sweden
4 1,391 | UK
Total accessions 11,275

The complete 16-page table including all data received, was printed and circulated during the
meeting so that the contributors could review it and find any discrepancies. Updated data
were then provided during or just after the meeting. Once the updated and confirmed data
from all contributors have been received, the updated table will be sent to all contributors with
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an invitation to provide the necessary updates to their respective EURISCO National
Inventory focal points, so that these can be reflected in the central catalogue.

Pawel Chrominski from the Nordic Genetic Resource Center (NordGen) explained the
relationship between NordGen and the national banks in Scandinavia.

Discussion on a potential Allium WG project within the ECPGR Activity Grant
Scheme (Phase XI)

Together with the question about the number of accessions in the Allium collections, WG
members were also asked for topics for a project to be submitted under the ECPGR Grant
Scheme. Seven replies were received with suggestions for a potential project. Mariusz
Chojnowski proposed to organize a workshop on germination, physiology and storage of
Allium seeds, as well as on seed reproduction.

A round of discussion followed, during which several ideas and proposals were put forward:
M. Chojnowski emphasized the importance of organizing a workshop addressing seed
germination challenges.

Ingunn Molund Végen supported the need for the workshop and proposed extending the
scope to include broader activities related to seed propagation and germination.

Liga Lepse proposed focusing on Allium ursinum as a crop wild relative to be included in
germination trials.

Manuela Nagel suggested initiating activities related to the preservation of seeds and/or
pollen of specific wild Allium species.

Smiljana Goreta Ban recommended combining several themes: organizing a workshop,
giving attention to A. commutatum Guss., and establishing contact with the ECPGR Crop Wild
Relatives (CWR) group for collaborative collection efforts.

Rina Kamenetsky highlighted the need for scientific impact and deliverables. She proposed
adopting a three-pillar approach: (1) working with underutilized wild relatives with potential
for future commercial use, (2) developing advanced seed storage methods (e.g.
cryopreservation), and (3) studying the ecophysiology of selected model species, such as A.
ursinum, to develop or refine germination protocols. She also suggested employing a
‘conservation through cultivation” strategy.

Erik de Vahl noted that A. scorodoprasum also presents challenges in ex situ conservation.

P. Chrominski supported efforts to obtain high-quality seeds and to adapt germination
protocols for A. ursinum.

H. Stavelikova endorsed the idea of involving the CWR WG and proposed monitoring
existing in situ populations alongside the adaptation of germination protocols.

I. M. Vagen further proposed focusing on three species: A. ursinum, A. fistulosum L. and A.
schoenoprasum. She raised the possibility of introducing additional species or genotypes from
other countries with potential for commercial cultivation. She reminded the group that, as is
usual for ECPGR-funded projects, co-financing from participating countries will be required
for the proposal to be viable.

S. Goreta Ban reiterated support for both in situ and ex situ conservation efforts.

Rik Lievers expressed support for working with underutilized crops but stressed the role of
genebanks, suggesting it may be more beneficial to focus on cost-effective and efficient
collection maintenance strategies.

Katja Richert-Poggeler agreed on the importance of underutilized crops and wild relatives
and stressed the need to raise public awareness and promote crop diversification.
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Summary and tentative project focus

H. Stavelikova summarized the discussion, proposing a tentative project topic: Development
of integrated ex situ and in situ conservation strategies and methodologies for Allium ursinum,

development/adaptation of germination protocols, and exploration of innovative preservation
methods (e.g. cryopreservation), scientifically based in seed physiology.

Discussion on current issues (safety duplication, AEGIS, etc.)

A total of 1,750 Allium accessions from seven countries are currently included in AEGIS (Table
2). The majority of accessions (1,247) belong to six species: Allium ampeloprasum, Allium cepa,
Allium fistulosum, Allium porrum, Allium sativum, Allium schoenoprasum (Table 3).

Table 2. Number of accessions per country listed in AEGIS

Country No. of accessions
Germany 1,267
Netherlands 151
United Kingdom 141
Nordic Countries 105
Czech Republic 82
Bulgaria 2
Estonia 1
Italy 1
Total 1,750

Table 3. Number of accessions of the six most represented species listed in AEGIS

Species No. of accessions | Country

Allium ampeloprasum 208 | Bulgaria (2), Germany (106), Netherlands (19), Nordic
Countries (37), United Kingdom (44)

Allium cepa 466 | Estonia (1), Germany  (276), Italy (1), Netherlands
(77), Nordic Countries (24), United Kingdom (87)

Allium fistulosum 75 Germany (62), Nordic Countries (4), United Kingdom (9)

Allium porrum 37 | Netherlands (37)

Allium sativum 385 | Czech Republic (82), Germany (303)

Allium schoenoprasum 76 Germany (26), Netherlands (10), Nordic Countries (40)

Total 1,247

According to the current rules for AEGIS accessions, as outlined in the Allium Field Genebank
Specific Standards and the AEGIS Model Crop Progress Report: Allium, July 2008, each accession

should be planted in the field with 40 plants.

H. Stavélikova suggested whether it would be possible to include in AEGIS additional
accessions that are currently safety-duplicated in a cryobank.
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An important topic of the discussion was the issue of safety duplication. One of the bottlenecks
in the conservation of garlic genetic resources is the long growing season — from October to
July. Damage to plants from abiotic influences — frost, quick temperature changes, floods,
heavy long-term rainfall and biotic stresses — damage from birds, hares and deer sometimes
can be greater than damage from pests, bacterial and fungal diseases.

Safety duplication is solved in some countries, such as the Baltic countries, Poland and
Scandinavia, by growing the accessions in different locations. The Czech Republic, Germany
and Poland use cryopreservation. The Czech Republic offers space for accessions in field
conditions.

Others
Lovro Sinkovi¢ from Agricultural Institute of Slovenia, Ljubljana, Slovenia presented their
online publications about:

e Garlic: https://www.kis.si/f/docs/Druge publikacije/Nas_cesen_s_CIP.pdf

e  Onion: https://www kis.si/f/docs/Druge _publikacije/Nasa_cebula CIP_mar2023 .pdf

On the basis of discussions held during the meetings of the ECPGR Garli-CCS Activity and
the Allium Working Group, the below questions related to cryopreservation were prepared, to
be sent to all WG members. The answers to these questions, included as Annex 3, will be used
in the preparation of the Allium cryopreservation strategy, to be jointly drafted by the Allium
and the Cryopreservation Working Groups.

1. Do you routinely cryopreserve Allium accessions for safety duplication?
e Yes
e No
2. Ifno, do you plan to cryopreserve your Allium accessions in future?
e Yes, we will start in the next 2 to 3 years
e Yes, we will start in the next 3 to 10 years
¢ Yes, we will start in the long-term future
e No, we do not plan
3. Which Allium species will you cryopreserve first?

e DPlease, specify


https://www.kis.si/f/docs/Druge_publikacije/Nas_cesen_s_CIP.pdf
https://www.kis.si/f/docs/Druge_publikacije/Nasa_cebula_CIP_mar2023_.pdf
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ANNEXES

Annex 1 — Agenda

21 May
8:30

09:00 - 11:00

11:00 - 11:30

11:30 - 13:00

13:00 — 14:00

14:00 - 15:30

15:30 — 16:00
16:00
16:00 — 18:00
18:30

19:00

20:00

Ninth Meeting of the Allium Working Group
21-22 May 2025, Gatersleben, Germany

Agenda

Transfer from Quedlinburg to Gatersleben

Discussion on Garli-CCS data, conservation and cryopreservation strategy of
genebanks

Coffee Break

Allium Working Group meeting
Review of the work of the ECPGR Allium Working Group since its last meeting

Lunch Break

Allium Working Group meeting
Presentation of a questionnaire on Allium collections in Europe

Coffee Break

Transfer from Gatersleben to Quedlinburg
Cryopreservation course I

Individual transfer to Quedlinburg

Sightseeing tour in Quedlinburg
Meeting Point: Roland statue at the town hall
Markt 1 | 06484 Quedlinburg

View on a map

Dinner in Quedlinburg
Le Feu — Der Flammkuchen in Quedlinburg
Wordgasse 5 | 06484 Quedlinburg

View on a map
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22 May
8:30 Transfer from Quedlinburg to Gatersleben

9:00 - 10:30 Allium Working Group meeting (continued)
Discussion on a potential Allium WG project within the ECPGR Activity Grant
Scheme (Phase XI)

10:30 Allium WG photo
10:30 - 11:00 Coffee Break

11:00 - 12:15 Allium Working Group meeting (continued)
Discussion on current issues — safety duplication, AEGIS, etc.

12:15-13:00 Lunch Break

13:00 Transfer to Quedlinburg
Alternatively: Departure directly from the Gatersleben railway station

13:00 - 15:00 Cryopreservation course II

15:30 Individual transfer to Quedlinburg
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Annex 2 — List of participants

Ninth Meeting of the Allium Working Group
21-22 May 2025, Gatersleben, Germany

List of participants

Working Group members

Helena Stavélikova

Chair

Czech Agrifood Research Center - CARC
Genetic Resources for Vegetables, Medicinal
and Special Plants

Slechtitelti 29

783 71 Olomouc

Czech Republic

Tel (420) 585 208 965

Email: stavelikova@genobanka.cz

Smiljana Goreta Ban

Institute of Agriculture and Tourism
K. Huguesa 8

52440 Pore¢

Croatia

Tel (385) 52408300

Email: smilja@iptpo.hr

Priit P6ldma

Estonian University of Life Sciences, Institute
of Agricultural and Environmental Sciences
Department of Horticulture

Kreutzwaldi 5

51006 Tartu

Estonia

Tel (372) 7313517

Email: priit.poldma@emu.ee

Terhi Suojala-Ahlfors

Natural Resources Institute Finland (Luke)
Toivonlinnantie 518

FI-21500 Piikkio

Finland

Tel (358) 29 5326557

Emuail: terhi.suojala-ahlfors@luke.fi
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Florence Esnault

Institut national de recherche pour
I'agriculture, I’alimentation et I'environnement
(INRAE)

UMR Institut de Génétique, Environnement et
Protection des Plantes (IGEPP)

Domaine de Keraiber

29260 Ploudaniel

France

Tel (33) (0) 229 62 63 17

Email: Florence.Esnault@inrae.fr

Manuela Nagel

Leibniz Institute of Plant Genetics and Crop
Plant Research (IPK)

OT Gatersleben

06466 Stadt Seeland

Germany

Tel (49) (0)39482 5156

Email: nagel@ipk-gatersleben.de

Liga Lepse

Institute of Horticulture
Grandu iela 1, Cerini,
Krimtnu pagasts

3701 Dobeles novads
Latvia

Tel (371) 26185596

Email: liga.lepse@llu.lv

Rik Lievers

Centre for Genetic Resources, the Netherlands
(CGN)

6700 AA Wageningen

The Netherlands

Tel (31) 317487748

Email: rik.lievers@wur.nl
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Rukije Agic

St. Cyrill and Methodius University
Institute of Agriculture

Bul Aleksandar Makedonski bb
1000 Skopje

North Macedonia

Tel (389-2) 3230910

Email: rukieagic@yahoo.com

Ingunn Molund Vagen

Norwegian Institute of Bioeconomy Research
(NIBIO)

1431 As

Norway

Tel (47) 40622904

Email: ingunn.vaagen@nibio.no

Mariusz Chojnowski

Research Institute of Horticulture
Konstytucji 3 Maja 1/3

96-100 Skierniewice

Poland

Tel (48) 46 8346721

Email: mariusz.chojnowski@inhort.pl

Lovro Sinkovi¢

Agricultural Institute of Slovenia
Hacquetova ulica 17

1000 Ljubljana

Slovenia

Tel (386) 1 2805 278

Email: lovro.sinkovic@kis.si

Erik de Vahl

Swedish National Gene Bank for Vegetatively
Propagated Horticultural Crops

National Gene BankP.O. Box 190

SE-234 22 Lomma

Sweden

Tel (46) 724549879

Email: lovro.sinkovic@kis.si

Pawel Chrominski

Nordic Genetic Resource Center

Box 162

SE-234 23 Lomma, Sverige

Sweden

Tel 46 (0) 40 53 66 43

Email: pawel.chrominski@nordgen.org
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Observers

Claudia Steinschneider

Medicinal and Aromatic Plants WG

Amt der Steiermarkischen Landesregierung,
A10 Land- und Forstwirtschaft, Referat fiir
Pflanzengesundheit und Spezialkulturen,
Versuchsstation fiir Spezialkulturen
Gaifleregg 5

8551 Wies

Austria

Tel (43) 3465 2423 12

Email: claudia.steinschneider@stmk.gv.at

Milos Faltus

Co-Chair of Cryopreservation WG

Vyzkumny ustav rostlinné vyroby, v.v.i. Praha
(VURV) Crop Research Institute

161 06 Prague, Ruzyne 507

Czech Republic

Tel (42) 2 33022362

Email: faltus@vurv.cz

Katja Richert-Poggeler

Julius Kiithn-Institut

Institute for Epidemiology and Pathogen
Diagnostics

Messeweg 11/12

38104 Braunschweig

Germany

Tel (49) 3946 476150

Email: katja.richert-poeggeler@julius-kuehn.de

Maria Burian

The Institute of Horticulture - National
Research Institute

Konstytugji 3 Maja 1/3 96-100
Skierniewice

Poland

Email: maria.burian@inhort.pl

Rina Kamenetsky

Institute of Plant Sciences
50250 Bet Dagan

Israel

Tel (972-3) 968 3511
vhrkamen@volcani.agri.gov.il
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Working Group members (online)

Catherine Margaret Cook

Institute of Plant Breeding and Genetic
Resources Hellenic Agricultural Organization -
DIMITRA

Institute of Plant Breeding & Genetic
Resources

PO Box 60458

57001 Thermi, Thessaloniki

Greece

Tel (30) 2310 471110 (int 0 302)

Email: cook@bio.auth.gr

Danguolé Juskeviciené

Vegetable Breeding and Technology
Department, Institute of Horticulture
Lithuanian Research Centre for Agriculture
and Forestry

Kaunas St. 30

54333 Babtai, Kaunas distr.

Lithuania

Tel (370) 37 555 370

Email: Danguole.Juskeviciene@lammec.lt

Isabel Gomes da Silva

Intituto Nacional de Investigacdo Agraria e
Veterinaria (INIAV), Banco Portugués de
Germoplasma Vegetal

Quinta de S. José. S. Pedro de Merelim
4700-859 Braga

Portugal

Tel (351) 253198730

Email: isabel.silva@iniav.pt

Marcelino de los Mozos Pascual
Instituto Regional de Investigacion y
Desarrollo Agroalimentario y Forestal de
Castilla — La Mancha (IRIAF).

Centro de Investigacion Agroforestal de
Albaladejito

Ctra. Toledo-Cuenca, km. 174

16194 Cuenca

Spain

Tel (34) 969177767

Email: mde@jccm.es
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Annex 3 — Questionnaire on Allium cryopreservation in Europe

Person

Do you routinely
cryopreserve Allium
accessions for safety

duplication?

If no, do you plan to cryopreserve your Allium accessions in future?

Yes, we will start in the next
2 to 3 years

Yes, we will start in the
next 3 to 10 years

Yes, we will start in No, we do not

long-term future plan

Which Allium species will you
cryopreserve first?

Remarks

Albania Nertila Curri Lila no yes A. cepa, A. porrum
Austria Wolfgang Palmer no no no no yes none
Bosna and Sonja Umicevic¢ no yes Allium sativum and Allium cepa
Herzegovina
Bulgaria Elisaveta Vasileva no yes Allium sativum and Allium
angulosum
Croatia Smiljana Goreta Ban no yes garlic Given the significance of garlic as a species, the associated
‘maintenance costs are substantial, and there exists a
considerable risk of genetic material loss.
Czech Republic Helena Stavélikova yes Garlic and shallot
Estonia Kiilli Annamaa no no no no yes none
Finland Terhi Suojala-Ahlfors yes Allium cepa var. aggregatum (but maybe this is not routine yet, we have only cryopreserved
(probably not other Alliums) 9 accessions (and the work is still going on)
France Charles-Henry DUVAL no no no no yes none
France ESNAULT Florence no no no no yes none
Germany Manuela Nagel yes Garlic and shallot
Greece Catherine Cook no no no no yes none
Italy Alessandro Natalini no no no no yes If possible, garlic, but it is not plan
yet.
Israel Dr Ori Fragman-Sapir no no no no yes none
Latvia Liga Lepse no yes potato onion and garlic
Lithuania Danguolé Juskeviciené no no no no yes Allium sativum
Netherlands Rikl Lievers, no no no no yes none
North Macedonia |Prof.dr Rukie Agic no yes Allium sativum
Norway Ingunn M. Vagen - no yes shallot depend on finance
Poland Mariusz Chojnowski yes Allium sativum — Polish landraces  |Yes -we have duplicated 210 accession of Allium so far and
and cultivars, In the next 2 to 3 years |each year we preserve in cryopreservation 10 new accessions
we plan to start with wild Alliums  |as well as we maintain 85 accessions from Gatersleben and
seed preservation. Prague as safey duplicates .
Portugal Isabel Gomes da Silva yes Allium sativum Now, we are in the testing phase for cryopreserving the basal
disc.
Romania Blaga Dumitru Dorel no no yes Allium sativum and Allium
angulosum
Serbia Maja Jecmenica no yes Allium sativum
Slovenia dr. Lovro Sinkovi¢ no yes Allium sativum
Spain Marcelino de los Mozos no yes Allium sativum, Allium cepa This action is currently being started with the garlic materials
Pascual preserved at IMIDRA (FAO code ESP198) and probably
Cristina Mallor Giménez extended in the future to other garlic collections in Spain. Also
in CRF (FAO code ESP004) is currently considering to start in
Sweden Jenny Hagenblad no no no no yes none
Switzerland Christina Kagi no yes Allium cepa var. aggregatum We are not sure yet. In 2018, we carried out a pilot project for
the cryopreservation of shallots (Allium cepa var. aggregatum ).
The results were mixed, so we did not continue with this
approach. For the time being, we have opted for vegetative
preservation in the field.
UK Charlotte.Allender no no no no yes none
Nordic Genetic Pawel Chrominski No yes Garlic (Allium sativum) and potato |Currently, NordGen has a mandate from the five Nordic
Resource Center — onion (Allium cepa var. aggregatum) |countries to conserve only generatively propagated Allium
NordGen species. Nevertheless, NordGen could potentially serve as a
backup location for genetic resources of vegetatively
propagated Allium species, in collaboration with the National
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