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(2,650 accessions)

PGR maintenance at IPK Field genebank

Seed cold storage
(~144,000 accessions)
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Cryo (2,400 accessions

Photos: S. Rey (2016), L. Maine (2016), M. Nagel (2019)



236 In-vitro accessions and cryostorage
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2,017 potato varieties in cryo
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Regrowth varies and require furhter improvements

2,067 accessions stored in cryo
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« Garli-CCS - Garlic Conservation and Cryopreservation Strategy
ECPGR Grant Scheme Activity

* POtEND — Endophyte interactions in response to complex
abiotic stress during potato cryopreservation
DFG funding

* Duckweed Cryopreservation
Philipp-Schwartz, Humboldt Fundation

« Svalbard — 100 year experiment, storage of seed
Norwegen Government
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Abstract: The conservation of crop genetic resources, including their wild relatives, is of utmost
importance for the future of mankind. Most crops produce orthodox seeds and can, therefore, be stored
in seed genebanks. Howewver, this is not an option for crops and species that produce recaleitrant
(non-storable) seeds such as cacao, coffee and avocado, for crops that do not produce seeds at all;
therefore, they are inevitably vegetatively propagated such as bananas, or crops that are predominantly

clonally propagated as their seeds are not true to type, such as potato, cassava and many fruit trees.

Field, in vitro and cryopreserved collections provide an alternative in such cases. In this paper,
an overview is given on how to manage and setup a field, in vitro and cryopreserved collections,
as well as advantages and associated problems taking into account the practical, financial and safety
issues in the long-term. In addition, the need for identification of unique accessions and elimination
of duplicates is discussed. The different conservation methods are illustrated with practical examples
and experiences from national and intenmlitgnl genebanks, Finally, the importance of establishing
safe and long-term conservation methods antl associated backup possibilities is highlighted in the
frame of the global COVID-19 pandemic.

Keywords: clonal crops; collection management; eryobiotechnology; crvopreservation; field collections;
field maintenance; germplasm storage; in vitro conservation; recalcitrant seeds

1. Introduction

In the course of crop domestication, many plants have been selected for quantity and/or quality
of their seed, while some have been cultivated for their roots, tubers, fruits, stems and leaves, Plant
genetic resources for food and agriculture (FGREA) are of strategic importance to ensure sustainable
crop production [1], nutritious food and food security for humans and to enhance economic prosperity
of the present and future generations, They comprise the sum of genes, gene combinations or genotypes
which serve as a reservair for direct use in food production systems and for breeding new varieties [2].

Since the beginning of agriculture, selection of plants and seeds for sowing, growing, harvest and
storage gave rise to locally adapted varieties, so-called “landraces”, that reveal specific variations of
morphological and yield characteristics and quality traits. In the mid-19th century, the rediscovery
of Gregor Mendel's work and the introduction of breeding schemes resulted in the development of
high-yielding and more stress-tolerant varieties leading to higher crop yields. This laid the foundation
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* Projects on characterization, evaluation, genotyping with other
working groups, I.e. Solanaceae, Berries, Medicinal plants to support
* the identification of duplicates and unique material
* to prioritize cryopreservation of European accessions
* to guide collection management

« Handbook of suitable and robust cryo-protocols
* Cryopreservation workshops and COST Actions
» Exchange of cryo-material for safety duplication
* Joined studies to work on fundamental mechanisms
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