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The Estonian government has responded to the global efforts for conservation and sustainable use of
biological diversity ratifying international agreements and initiating the National Programme on Plant Genetic
Resources for Food and Agriculture. Collection, identification and conservation of plant genetic material of
Estonian origin as well establishing the network were the essential activities of the National Programme.
Since plant genetic resources form the core of initial material for plant breeders and scientists systematic
investigations to improve utilisation of plant genetic resources are conducted. An overview of activities on
preservation of plant genetic resources for food and agriculture in Estonia is presented.
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INTRODUCTION

Plant genetic resources for food and agriculture
mean any genetic material of plant origin of actual
or potential value for food and agriculture. They
include commercial plant varieties (both currently
available and those developed in the past) as well
as traditional local plant varieties, landraces, wild
material and breeding lines. Preservation of plant
genetic resources is an essential tool for securing
them for diverse utilisation in the future.

According to the international commitment
arising from the ratification of the Convention on
Biological Diversity (The Conventionon ..., 1992),
each country is responsible for conservation and
sustainable use of plant genetic diversity as a local
cultural and historical heritage to enhance the ex-
pediency of crop cultivation and ensure sustainable
development of society.

Systematic approach towards the ex situ preser-
vation of plant genetic resources for food and agri-
culture in Estonia was undertaken in the frame of
collaborative Nordic-Baltic project in 1994—1999.
This conceptual model was initiated by the Nordic
Gene Bank (Nordic Genetic Resource Center). The
Nordic-Baltic initiatives created the prerequisites
for establishment of a well-structured national

network of collections of seeds, fruit trees and ber-
ries, expansion of in vifro preservation and active
involvement of botanical gardens into preservation
of plant genetic resources in Estonia.

Overview of activities in Estonia

To improve coordination of activities of dif-
ferent organisations involved into preservation
of plant genetic resources the Estonian National
Council on Plant Genetic Resources for Food and
Agriculture was founded in 1997.
A well-structured national network for con-
servation of plant genetic resources for food and
agriculture has been established in Estonia during
the last decade.
The network activities are governed by the Na-
tional Council on Plant Genetic Resources for Food
and Agriculture under the auspices of Ministry of
Agriculture.
Milestones
1994-2002 Nordic-Baltic collaboration projects
on plant genetic resources.

1994 Ratification of Convention on Biological
Diversity.

1997 Estonian National Council on Plant Genetic
Resources for Food and Agriculture.



644

K. Annamaa, V. Kukk

1997 Memorandum of Understanding “Conserva-
tion of the safety duplicates of the Estonian
ex situ genebank at the Nordic Gene Bank”
was signed.

1998 Estonia became a full member of the Eu-
ropean Cooperative Programme for Plant
Genetic Resources (ECPGR).

1999 Foundation of the Genebank at the Jogeva
Plant Breeding Institute.

2002 Estonian Government approved the National
Programme ,,Collection and conservation
of Plant Genetic Resources for Food and
Agriculture 2002-2006.

2002 Memorandum of Understanding on coop-
eration of the Nordic Gene Bank, Estonian,
Latvian and Lithuanian genebanks and
N.I. Vavilov Research Institute of Plant
Industry.

2002 Memorandum of Understanding regard-
ing collaboration on the development of a
European Plant Genetic Resources Search
Catalogue (EURISCO).

2004 Accession of the International Treaty on
Plant Genetic Resources for Food and Ag-
riculture by Estonia.

2007 Ministry of Agriculture approved follow
up National Programme “Conservation and
Utilization of Plant Genetic Resources for
Food and Agriculture 2007-2013*.

2009 Upgrading of the Memorandum of Under-
standing on Cooperation for Preservation
and Utilisation of Plant Genetic Resources
for Food and Agriculture — N.I. Vavilov Re-
search Institute of Plant Industry, Estonian
Committee on Plant Genetic Resources for
Food and Agriculture, Latvian Genetic Re-
source Centre, Lithuanian Plant Genebank
and the Nordic Genetic Resource Centre.

2009 Estonia signed the Memorandum of Under-
standing for the establishment of a European
Genebank Integrated System (AEGIS).

Estonian National
Plant Genetic Resources Programme

To realise the main goals for collecting and
conservation of plant genetic resources for food and
agriculture as defined in Convention on Biological
Diversity, the Estonian Government approved the
National Programme for Plant Genetic Resources

for Food and Agriculture in 2002. The mandate of
the programme is collection, conservation, evalua-
tion, characterization and documentation of plant
genetic material of agricultural crops of Estonian
origin, thus providing a basis for the future use of the
genetic variation by plant breeders and researchers
(Annamaa, Kukk, 2005).

The International Treaty on Plant Genetic Re-
sources for Food and Agriculture (International
Treaty ..., 2004) recognizes that the conservation,
exploration, collection, characterization, evaluation
and documentation of plant genetic resources are
essential in meeting the goals for sustainable agri-
cultural development for this and future generations.
The Estonian Government, by approving the Interna-
tional Treaty, has acknowledged the responsibilities
and applied relevant finances for the second phase of
the National Programme in the years of 2007-2013.
During this period the main goal is to proceed with
characterization, evaluation and documentation of
maintained accessions. In the first place it is planned
to focus on further investigation of crops the regen-
eration of which is most urgent (Annamaa et al.,
2008). Ministry of Agriculture is responsible for
overall programme coordination.

Following institutions are responsible for the
preservation of plant genetic resources for food
and agriculture in Estonia:

Genebank of the Jogeva Plant Breeding In-
stitute — Long-term seed preservation of cereals,
vegetables, forage grasses and legumes.

Estonian Research Institute of Agriculture
Department of Plant Biotechnology EVIKA — /n
vitro preservation of agricultural and horticultural
crops.

Estonian University of Life Sciences Polli
Horticultural Research Centre — Preservation of
fruit trees and berry plants.

The Botanical Garden of the University of
Tartu — Preservation of medicinal and aromatic
plant species and ornamentals in ex situ field collec-
tion. Coordination of activities of private collectors
and breeders of ornamentals.

Tallinn University of Technology Depart-
ment of Gene Technology — Preservation of wild
relatives of wheat and disease resistant hybrid
wheat lines. Monosomic aneuploid analysis and
molecular-genetic techniques in characterization of
preserved disease resistant wheat genotypes (The
Second Report ..., 2012).



Collection and conservation of the plant genetic resources in Estonia

645

About 4500 accessions, mainly of Estonian
origin, have been collected and maintained by
the relevant stakeholders. All accessions are
documented in accordance with the internationally
agreed passport descriptors (FAO/IPGRI Multi-
Crop ..., 2001).

EX situ preservation in the Genebank

Genebanks are dedicated to conserve the plant
genetic resources, which guarantee their utilization
in the future (Maxted et al., 1997).

The Genebank of the Jogeva Plant Breeding
Institute was founded in 1999. Minister of agricul-
ture has appointed the Genebank as a coordinator of
long-term ex sifu preservation in Estonia.

Nordic-Baltic plant genetic resources project
had a considerable impact on establishment of
the Genebank allocating the financial support of
the Nordic Council of Ministers for purchase of
specific equipment for the Genebank.

The mandate of the Genebank is collection,
conservation, evaluation, characterisation and docu-
mentation of plant genetic material of agricultural
crops of an Estonian origin. The Genebank holds
the long-term seed collection of cereals, forage
grasses and legumes, pulses, oil and fibre crops
and vegetables.

The Genebank has all the essential equipment
for management of the collection: seed-process-
ing laboratory, drying facilities, seed moisture
content analyzer, germination cabinet and deep
freezers. Samples are cleaned and graded be-
fore drying. Seeds are packed into laminated
aluminium foil bags and stored in bulk bags and
distribution bags in deep freezers at the tempera-
ture of —18 °C. Viability of conserved seeds is
regularly controlled by germination tests in the
Genebank.

Genebank accessions

After the Genebank was established, the initial
material was obtained from breeders and other
genebanks. Obsolete varieties of Estonian origin
were repatriated from N.I. Vavilov Research In-
stitute of Plant Industry (Russia), the Nordic Gene
Bank, Leibniz Institute of Plant Genetic and Crop
Plant Research (Germany) and the Centre of Ge-
netic Resources of the Netherlands.

In addition to the material of Estonian origin, ac-
cessions of foreign origin adapted to local eco-cli-
matic conditions are conserved in the Genebank.

Nearly 2500 seed accessions of 60 species of
advanced cultivars, breeding lines and accessions
collected during expeditions are preserved in the
Genebank in 2012. Approximately half of acces-
sions are of Estonian origin. Cereals and pulses take
the largest share of collection (40 %), followed by
oil and fibre crops (17 %).

The oldest accessions of Estonian origin stored
at the Genebank are local barley samples from
1908 and 1912, garden bean ‘Liplapi uba’ (1920),
winter rye ‘Sangaste’ (1926) and meadow fescue
‘Jogeva 47’ (1928).

According to the agreement between the Jogeva
Plant Breeding Institute and the Nordic Gene Bank
in 1997, safety duplicates of the most valuable ac-
cessions of Estonian origin are preserved by the
Nordic Genetic Resource Centre.

Collecting missions

Sixteen collecting missions to natural and
semi-natural grasslands of the western, northern
and northern-eastern part of Estonia have been
carried out since 2002 within the framework of the
Nordic-Baltic project and a National Programme.
Five of the missions have been jointly conducted
together with Latvian and Lithuanian colleagues.
Estonian forage crop breeders were involved in
joint collecting mission organised in Latvia in
2004. Several accessions were collected from the
unique plant communities, which have formed on
the areas of previous Soviet military bases closed
for civilians for more than 60 years. (Aavola,
Annamaa, 2005). As a result 296 seed samples
of forage grasses (18 species) and 163 samples
of forage legumes (7 species) were collected in
150 natural habitats.

Collecting missions to natural habitats of Esto-
nia, Latvia and Lithuania are planned to continue.
The possibilities for joint missions with N.I. Vavilov
Research Institute of Plant Industry to northwest
region of Russia are under discussion.

Characterization and evaluation

Characterization and evaluation of the acces-
sions, as well as regeneration and multiplication
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are carried out in cooperation with the breed-
ing departments of the Jxgeva Plant Breeding
Institute.

Descriptors for evaluation were selected from
the descriptor lists developed by the working
groups of the European Cooperative Programme
for Plant Genetic Resources and the Bioversity
International.

Characterization and evaluation of some crops
such as wheat, barley and forages was started dur-
ing the first period of the National Programme. For
the description of tomato, oats and field pea the
field trials were conducted 2007-2011.

Genebank took part in the project co-funded
by the European Commission: Avena genetic re-
sources for quality in human consumption (AVEQ).
During 2007-2011 evaluation, characterisation and
documentation of oat genetic resources was carried
out by 15 project partners from nine European
countries.

The project focused on traits relevant for the
quality of oats in human consumption and on cold
tolerance, which is important for oat in several
regions in Europe. Traits important for the quality
of oats in human consumption, like protein, fat,
minerals, dietary fibre (especially B-glucan), anti-
oxidants and phenolic compounds, and resistance to
Fusarium infection and mycotoxin contamination
of more than 600 genebank accessions represent-
ing 12 Avena species were evaluated in field and
laboratory experiments. These traits are considered
important for breeding high quality oat cultivars,
in order to meet the increasing demand for healthy
food in Europe.

Documentation of collections

Information on plant genetic resources is
maintained in common on-line database SESTO,
which is supported by the Nordic Genetic Resource
Center. Participation in the Nordic-Baltic coopera-
tion ensures preservation and utilisation of plant
genetic resources on the regional level. Purpose-
ful and beneficial cooperation has been with the
Latvian and Lithuanian genebanks.

Essential international activities are participa-
tion in the European Cooperative Programme for
Plant Genetic Resources (ECPGR) and in imple-
mentation of An European Genebank Integrated
System (AEGIS). Estonian plant genetic resources

network has been remarkably improved because of
effective cooperation with the ECPGR.

Further participation in international coopera-
tion is highly prioritized activity to ensure con-
sistent enhancement of genebanks and versatile
development of local networks. More specific inter-
action with N.I. Vavilov Research Institute of Plant
Industry and the Nordic Genetic Resource Center
on preservation, pre-breeding and organisation of
collecting missions shall be undertaken.

CONCLUSIONS

Conservation of national heritage, the plant
genetic resources for food and agriculture, is a
mandate of every stakeholder determined by in-
ternational agreements. Genabank of the Jogeva
Plant Breeding Institute, Department of Plant Bio-
technology EVIKA (Estonian Research Institute of
Agriculture), Polli Horticultural Research Centre
(Estonian University of Life Sciences), The Botani-
cal Garden of the University of Tartu, Department
of Gene Technology (Tallinn University of Tech-
nology), have formed the core of the Estonian plant
genetic resources network under coordination of the
National Plant Genetic Resources Committee to
implement the plant genetic resources programmes
for 2002-2006 and 2007-2013.

Estonian institutions dealing with preserva-
tion of plant genetic resources have fulfilled their
obligations in accordance with the International
Treaty and main goals of the European Cooperative
Programme for Plant Genetic Resources.
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CBOP U COXPAHEHUE TEHETUYECKHX PECYPCOB PACTEHUI
JIJISI TIPOAOBOJIBCTBUS Y CEJILCKOI'O XO3SIMCTBA 3CTOHUN

K. Annamaa, B. Kykk

WpIreBackuii HHCTUTYT CENEKITHH, VpITeBa, DCTOHNUA,
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DCTOHCKOE MMPaBUTCIILCTBO OTPEArupoBaIo Ha n100anbHbIE ycuiuA 1o COXpaHCHUIO U YCTOP'I‘IHBOMY uc-
[TOJIb30BAHUIO0 OMOJIOTHYECKOTO pa3H006pa3H${ paTH(i)I/IKaI_[HGP‘I MCIKAYHApOAHBIX COIVIAIICHUH M ITOJI0XKHIIO
Ha4daJio HaHHOHaHBHOﬁ IporpamMme 1o retHeTUIeCKuM pecypcam paCTeHI/II\/’I JJI1 IPpOU3BOACTBA IPOAOBOJIb-
CTBUS U CEIBCKOI'0 XO35HUCTBA. C60p, BBISIBJICHUC U COXPAHCHUEC T'CHCTUYCCKOI0O MAaT€puajioB 3CTOHCKOIO
MMPOUCXOXKJACHHS, a TAKIKEC CO3MaHUC CCTU reHO0aHKOB OBLIM OCHOBHBIMH MCPOIPUATUAMU HaHHOHaﬂBHOﬁ
IporpaMMBal. Tak Kak reHeTHYECKHE peCypChl paCTeHI/Iﬁ COCTAaBJIAKOT OCHOBY MCXOJAHBIX MAaTCPpUAJIOB IJISL
CCJICKIIUOHEPOB 1 YUCHBIX, IIPOBOAATCA CUCTCMATUYICCKUEC UCCICAOBAHUS JJI YITYUIICHUA UCITIOJIb30BAHUA
TCHETUYCCKUX PECYPCOB paCTGHHﬁ. OCBeH.[aeTCH ACATCIBHOCTD IO COXPAHCHUIO ITCHETHUYCCKUX PECYPCOB
paCTeHI/Iﬁ JJIA IPOAOBOJIBCTBUSA U CCIIBCKOT'O XO03SMCTBAa B DCTOHHH.

KuroueBble c10Ba: TEHETHYECKHE PECYpChl PACTEHUH, COXpaHEHHE, TeHO(DOH I, 00pa3mbl, CEeICKINs
pacTeHui.



