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Estonia is a small country, with a low population.  Despite its small size and population, Estonia is a 
country rich in diversity, natural resources and technology.  There are a wide variety of natural 
habitats found in Estonia, and a great amount of diversity.  More than half of the country is covered 
with forests, a further quarter with bogs and marshes, with agriculture accounting for about 20% of 
land use.  The majority of Estonia’s forests are commercial, however a significant proportion are now 
protected areas and nature reserves.  The most common forest species are pine, birch and spruce.   
 
Of the agricultural land, cereals make up the largest crops, with oilseeds and legumes increasing in 
importance more recently.  There is also a lot of grassland, and a significant proportion of organic 
farming.  Both plant breeding and genetic resources are important in Estonia, with the country 
becoming increasingly involved in restoration projects in recent years. 
 
Estonia in a country of innovation, and has the largest number of start-up companies per capita in 
the world, the most well-known of these being Skype.  To reflect these technological advancements 
in the country, the theme that has been chosen for the 31st ISTA Seed Symposium is 

 
Progress in seed testing and seed quality improvement through science and 
technology 
 
 
The symposium will be made up of five oral sessions and two poster sessions.  Session themes have 
been selected to encourage papers from a diverse range of seed testing and seed research areas, as 
well as to reflect some of the topics that are particularly relevant to Estonia.    
 
The symposium will bring together seed analysts, technologists, researchers and managers from 
universities, research institutes, government and the seed trade to discuss all aspects of seed 
quality.  The symposium will provide a forum for the discussion of recent advances in seed science 
and technology as well as an opportunity for the exchange of ideas and information. 
 
Intending participants are encouraged to submit oral and poster papers topics under the above 
theme.  The research reported in offered papers can cover both the scientific basis of aspects of 
seed quality and its technological application in seed testing.  In all sessions we welcome papers on 
established and novel seed testing methods, and on tropical and temperate crop species, wild 
species, flowers, trees and shrubs, including species with potential for use in plant breeding and in 
habitat regeneration. 
 
A book of abstracts containing invited and selected (oral and poster) presentations will be available 
to all symposium participants.   
 
 
 
 
 
 
 



Session 1: Applications of germination and dormancy testing  
Topics: Advances in the understanding of seed germination and dormancy, 
Characterisation of germination, Physiology of germination and dormancy, Seed development and 
maturation, Dormancy breaking treatments, Image analysis 
 
Lead Speaker: Fernando Silveira, Federal University of Minas Gerais, Brazil 
Title: Using tools from ecology and evolution to maximise the use of native seeds in species 
conservation and habitat restoration  
Unsustainable human population growth has resulted in pervasive and unparalleled levels of habitat 
destruction. Direct consequences of habitat loss are leading to worldwide demands for knowledge 
on seed biology that can be directly applied to species conservation and landscape-level habitat 
restoration. However, there are several knowledge gaps in the seed biology of native species 
because the factors that control their seed development, germination and dormancy are drastically 
different from those of crop species. The underlying cause of these differences is that seed traits of 
crops were shaped by artificial selection whereas those of native species were shaped by natural 
selection. Despite the growing interest in the ecological and evolutionary factors that drive seed 
biology of native species in recent decades, the rate of habitat destruction is much higher than our 
ability to generate scientific data on native species seed biology, and thus our capacity to effectively 
restore degraded environments is severely limited. Here, we use tools from evolutionary biology in 
order to improve our ability to predict germination behaviour of species that have never been 
studied before. Specifically, we implement analysis of phylogenetic signal, (a trend for related 
species to resemble each other more than species drawn at random from a phylogenetic tree - a 
diagram showing species relationships based on common ancestry), and phylogenetic independent 
contrasts (correcting for data dependency in regression analysis). As an example, we use a 
germination database of species from campo rupestre, a megadiverse, nutrient-limited grassland of 
eastern Brazil in which seed quality issues are recurrent. First, we provide a theoretical framework 
for assessing the quality of wild seeds which are markedly different from crop species. Then, we 
discuss how analyses of phylogenetic signal and phylogenetic independent contrasts work and show 
their relevance to increase our predictive power on germination patterns across neglected clades. 
We conclude by arguing that 1) in order to fully understand the challenges for managing native 
species one should understand basic ecological and evolutionary principles that drive their 
germination, and 2) bridging the gap between seed technologists and seed ecologists will benefit 
both areas and enhance our ability to restore degraded ecosystems following human disturbance. 
 
 

Session 2: Advances in seed health testing for ensuring quality during seed production and 
storage 
Topics: Seed treatments, Epidemiology, Novel methods for seed health testing, Emerging diseases, 
Phytosanitary issues 
 
Lead Speaker: Gary Munkvold, Iowa State University, USA 
Title: Emerging disease issues affecting international seed movement and seed health test 
development 
International movement of seed is a critical component of modern agriculture; the volume and value 
of seed shipments continues to increase year by year. Seed is recognized as a pathway for the 
movement of plant pathogens, and it is in the best interest of all stakeholders to take measures that 
will minimize this risk. Seed health testing is a crucial tool for risk management, but it can be 
expensive and time-consuming. Therefore it is important to understand under what circumstances it 
is appropriate to require seed health tests. This is challenging due to the dynamic nature of 
international trade, pathogen populations, and phytosanitary policies. These changing factors lead 
to a continuous need for new research and development in seed health testing methods. Several 



recent examples will be discussed that illustrate the challenges of maintaining safe international 
seed movement and defining appropriate seed health testing methods. Maize lethal necrosis 
recently emerged as a serious threat to maize productivity in eastern Africa. This disease is caused 
by a combination of two viruses, and the recent outbreak is linked to the appearance of Maize 
chlorotic mottle virus (MCMV) in the region. The virus can be seed-transmitted but there is a poor 
correlation between incidence of seed infection and the risk of seed transmission. MCMV 
populations are diverse, and current detection methods may not be sufficiently specific and 
sensitive. Cucumber green mottle mosaic virus (CGMMV) was recently introduced into vegetable 
production areas in California, USA. Both of these examples have led to changes in phytosanitary 
requirements and an acute need to re-evaluate existing seed health testing methods. Pospiviroids 
have become an increasing concern in the movement of tomatoes and other Solanaceous crops. 
Potato spindle tuber viroid (PSTVd) and its relatives can be seed-transmitted, but like MCMV, the 
relationship between seed infection and transmission is unpredictable. Viroid detection methods are 
limited, and phytosanitary requirements differ widely among countries. In all three of these cases, 
methods are needed that will distinguish between infectious and non-infectious or inactivated virus 
particles or RNA. Two other examples, Phomopsis spp. on spinach seed, and Pepper mild mottle virus 
(PMMoV), will be discussed, illustrating the need for international cooperation and standardization 
of seed health testing methods.  

 
 

Session 3: Environmental effects on seed quality 
Topics: Stress tolerance, Seed Vigour, Effect of the environment on seed development and 
production, Organic seed production, Maternal effects, Epigenetics, Climate change  
 
Lead Speaker: Ilse Kranner, University of Innsbruck, Austria 
Title: Effects of the maternal environment on seed quality 
Seeds are pivotal to agricultural productivity and ecosystem conservation, yet there remain 
substantial gaps in our understanding of the critical role that the environment plays during seed 
development and storage, and its effect on seed quality. The looming challenges of climate change 
and food security require new knowledge of how stress impacts on seed quality, as well as a re-
appraisal of optimal storage conditions. These issues are addressed in an EU-funded project entitled 
“Impacts of Environmental Conditions on Seed Quality” (EcoSeed). Here we report on the effects of 
the maternal environment on seed quality in four plant species, Arabidopsis thaliana, Brassica 
oleracea, Hordeum vulgare and Helianthus annuus. Seed quality is defined as the sum total of all 
seed traits that are acquired from seed development on the mother plant to seed germination, 
including seed vigour and viability, maturity and desiccation tolerance, longevity and dormancy, and 
the commercial estimates seed yield and 1000-seed weight. Plants were subjected to suboptimal 
temperatures or drought. Changes in water availability and temperature were close to those 
predicted in climate change scenarios but were not detrimental to the plants or to seed production. 
Our results so far indicate that the maternal environment affected plant and seed physiology in a 
species- and genotype-specific manner. However, both stresses applied individually impacted 
strongly on seed yield. Further effects of drought and temperature stress were not entirely 
consistent across the four species tested, whereby H. annuus and H. vulgare were less affected by 
the applied stresses than A. thaliana and B. oleracea. Temperature stress had the strongest effect on 
the species tested: elevated temperature during seed production led to reduced thermodormancy in 
A. thaliana and H. vulgare, and affected mean seed size and quality in A. thaliana and B. oleracea. 
Currently, a set of biochemical and molecular approaches are being applied with a view to defining 
regulatory switchboards that underpin the seed phenotype, and selected results are presented. 
 
 
 



Session 4 (ISSS Collaborative Session): Cellular and molecular methods and new 
approaches to seed quality determination  
Topics: Genetics of seed quality, QTL markers, Variety and GM identification, New approaches to 
vigour and viability testing, Phenotyping, Imaging  
 
Lead Speaker: Julia Buitink, INRA, France 
Title: A systems biology approach to understand and predict seed quality 
Seed development in higher plants is divided into embryogenesis and maturation, which includes 
organ expansion together with storage reserve accumulation. Besides regulatory pathways involved 
in these processes, additional pathways are activated during and after seed filling that confer to the 
seeds the remarkable capacity to survive almost complete desiccation. This trait is an important 
factor in the preservation of seed viability and quality during dry storage and an essential parameter 
to ensure fast and homogenous seedling establishment to ensure high yield. Over the past years, we 
have worked on deciphering the regulatory networks underlying seed survival in the dry state. This 
presentation will focus on the physiological, biochemical and molecular events that occur during late 
maturation in relation to the acquisition of seed quality. Using a systems biology approach linking 
phenotype with molecular events, we will demonstrate how to identify key genes that govern the 
acquisition of longevity. In addition, we will show how environmental fluctuations during seed 
development influence the molecular events and leave an imprint on the transcriptome of mature 
seeds. In analogy with the analytical advances in medicine, these 'omics' approaches will allow for 
the discovery of molecular signatures to classify phenotypic outcomes in response to environmental 
stress and to determine the underlying genes governing the phenotypic response. 
 
 

Session 5: Conservation and use of genetic resources in crop, forest and wild species  
Topics: Collection of plant genetic resources, Seed storage and longevity, Desiccation tolerance, 

Plant breeding, Habitat restoration, Genetic resources in forestry 

Lead Speaker: Mati Koppel, Estonian Crop Research Institute, Estonia 
Title: Conservation and use of genetic resources in crop, forest and wild species in Estonia 
Estonia became a full member of the European Cooperative Programme for Plant Genetic Resources 
in 1998 and signed the International Treaty on Plant Genetic Resources for Food and Agriculture in 
2004. With this Estonia took the responsibility to follow the objectives of the Treaty on conservation 
and sustainable use of plant genetic resources for food and agriculture.  
The activities of conservation and use of plant genetic resources are done according to a National 
Programme for Plant Genetic Resources.  The long-term seed preservation of cereals, vegetables, 
forage grasses and legumes and in vitro preservation of agricultural and horticultural crops are done 
by the Estonian Crop Research Institute (ECRI). Preservation of fruit trees and berry plants is 
organized by the Estonian University of Life Sciences.  The Botanical Garden of Tartu University 
preserves medical and aromatic plant species in ex situ field collections. All these collections include 
more than 5000 accessions from 134 species.  Expeditions to islands and coastal areas are organised 
every year to supplement the collections of grasses and wild species.  
Activities on forest genetic resources are coordinated by the Estonian University of Life Sciences. 
Estonia joined the European Forest Genetic Resources Programme in 2003. The biggest activities are 
in scots pine and Norway spruce, but recent activities also include preservation of genetic resources 
of broad leaved tree species.  
Big efforts are put into the sustainable use of genetic resources.  Plant genetic resources are studied 
and intensively used in breeding of new varieties. A good example in this area is the Public Private 
Partnership for Pre-breeding initiative set up by the Nordic Council of Ministers. ECRI participates in 
pre-breeding of perennial ryegrass, this includes the extensive use of accessions collected from the 
wild.  A Rural Development Programme and relevant legislation supports the cultivation and spread 



of historical cultivars and less used crops. Winter rye variety Sangaste, potato Jõgeva kollane and 
white meliolot Kuusiku are good examples of increased cultivation acreages.   
Locally adapted germplasm is used in the restoration of exhausted oil shale mines and peatlands. 
More than 10 000 hectares of former oil shale mines have now been reforested. Besides the widely 
used Scots pine, test areas with 52 other tree species have been established to find suitable 
genotypes for increasing the genetic diversity of restored areas. Local genotypes of tall fescue have 
been used for the recultivation of abandoned peatlands. 

 

Submission of papers: 
Offers of papers should be submitted online only (http://www.seedtest.org/en/abstractpaper-
submission.html) in the form of an abstract in English, of 400 words maximum.  Papers will be 
presented orally and in poster form, both forms having equal status.  Papers will be selected for 
presentation by the symposium convenor and a small scientific committee.  As the number of oral 
presentations will be limited by time constraints, oral presentation of your paper may not be 
possible and you may be asked to present your paper as a poster. 
 
Timeline: 
31 December 2015  Deadline for submission of all papers.  Authors of papers considered for oral 

presentation will be contacted for further information on experimental 
results, additional to the abstract. 

 
29 February 2016 Authors informed whether papers have been accepted for oral or poster 

presentation. 
Authors of papers not accepted for oral presentation may be invited to 
present their work as a poster. 

 
31 March 2016 Deadline for payment of registration fee by authors of accepted papers.  If 

the presenter of an oral paper has not registered, the paper will be replaced 
in the programme.  If none of the poster authors has registered by this time, 
it will not be possible to present the poster and the abstract will not be 
published. 

 
 
Funding:  
Authors of proposed papers are encouraged to explore possible sources of funding for their 
attendance at the symposium as early as possible. ISTA cannot offer any financial support to 
authors of papers. However, a letter of acceptance of a paper for presentation can be provided to 
assist in funding applications from March 2016.  
 

http://www.seedtest.org/en/abstractpaper-submission.html
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