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14th Dutch Seed Symposium  
For all people who care about the heritage of all time: The Seed.  

 

Program  

 

Chairperson: Fatma Zaki (BASF-Nunhems) 

  

09.00 – 09.30      Registration with coffee/tea 

 

09.30 – 09.35      Opening 

 

09.35 – 10.20      Davide Gerna (Royal Botanic Gardens, Kew) 

 

10.20 – 10.50     Anne van Diepingen (WUR)  

 

10.50 – 11.30     Coffee break  

 

11.30 – 12.00   Gustavo Ramirez (Syngenta) 

 

12.00 – 12.40      Nai Dithlumdub (WUR) 

 

   Lars Bakermans (WUR) 

 

12.40 – 13.40  Lunch 

   

13.40 – 14.25 Eric Coppoolse (Rijk Zwaan) 

 

14.25 – 14.50 Deborah de Souza Vidigal (Bejo Zaden) 

 

14.50 – 15.35 Marcel van Verk (Keygene) 

 

15.35 – 16.10 Ivo Rieu (Radboud University) 

 

16.10 – 16.55 Julia Zinsmeister (AgroParisTech/INRAe IJPB) 

 

16.55 – 17.00  Group picture (optional) 

 

17.00 – 18.00  Drinks with snacks 

 

See below for titles and abstracts 
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Overview abstracts (more abstracts pending) 

 

Davide Gerna (Royal Botanic Gardens, Kew) 

Seed dormancy beyond the seed: inactivation and reactivation of seed-microbiome 

partnerships 

Desiccation-tolerant seeds are an extreme habitat that imposes severe constraints on 

microbial survival. Throughout the seed life cycle, fluctuations in water availability, 

phytohormones, metabolites, and endogenous stresses shape both seed physiology and 

microbial activity. These fluctuations position desiccation-tolerant seeds as a unique model 

system for studying microbial dormancy, a reversible state of inactivation in response to 

stress. This perspective raises a fundamental question: is dormancy a functional trait of the 

seed holobiont rather than being determined by the seed host alone?  

This talk presents a conceptual framework for investigating dormancy and reactivation within 

the seed holobiont and outlines key open questions for a mechanistic understanding of seed 

microbiome dynamics. Focusing on bacterial responses to desiccation and rehydration, we 

compare the mechanisms underlying microbial dormancy with metabolic quiescence and 

physiological dormancy in seeds. Growing evidence suggests that microbial dormancy 

contributes to microbiome persistence throughout the seed life cycle. Yet the signals that 

trigger microbial reactivation, and whether they are coordinated with seed physiological 

dormancy release and germination, remain largely unknown.   

Understanding how seeds and their associated microbes enter, maintain, and exit states of 

inactivity could shift our view of seed physiology and open new opportunities for seed 

technology. New methods that discriminate among microbial physiological states (e.g., 

active, inactive, viable but unculturable, dead) in response to seed-derived signals may 

improve detection of dormant seed-transmitted phytopathogens and support microbial-

based seed treatments. This knowledge may also enhance microbial reactivation and 

enable the modulation of beneficial microbes that contribute to germination, seedling 

establishment, and crop performance under suboptimal conditions. 

 

Nai Dithlumdub (WUR) 

Long-term natural ageing under ambient conditions reveals population-specific  

QTLs for seed longevity in Arabidopsis thaliana. Understanding the mechanisms underlying 

seed longevity is crucial for preserving plant biodiversity, ensuring long-term global food 

security, and minimizing the vigor loss during seed storage. However, dissecting these 

mechanisms is particularly challenging because natural seed aging is a slow, multifaceted 

process, where subtle genetic effects are masked by long-term environmental influences 

and complex physiological interactions. In this study, we investigated natural variation in 

seed longevity using two distinct Arabidopsis thaliana populations: HAPMAP and Iberian 

population. Both populations had been stored under ambient conditions for approximately 

12 years, providing a rare opportunity to study true natural aging dynamics rather than 

artificial deterioration. Germination dynamics were monitored throughout storage and 

analyzed to extract phenotypic parameters, such as final germination percentage (GMax), 

half-viability period (p50), and area under the curve (AUC) to serve as quantitative traits for 

genome-wide association studies (GWAS). Using these traits, population-specific QTLs 

associated with longevity were identified. Notably, a QTL on chromosome 2 in the HAPMAP 

population and a QTL on chromosome 1 in the Iberian population were selected for future 

functional validation. These findings provide a foundation for identifying key genetic 

regulators of seed longevity and may contribute to improved seed storage strategies, gene 

bank conservation, and breeding approaches aimed at enhancing seed performance. 

 

Lars Bakermans (WUR) 

(Partial) recovery of longevity by thermopriming involves mRNA translational regulation 

Seed priming is a post-harvest treatment that can improve germination rate and uniformity, 

even under stressful conditions. However, seed longevity is drastically reduced by seed 

priming, which poses a huge disadvantage for the seed industry. We developed a 

hydropriming method which includes a heat shock treatment (thermopriming) that partially 
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rescues seed longevity in Arabidopsis. We hypothesized that this partial recovery of longevity 

is based on the translational regulation of specific mRNAs. Using polysome profiling, we 

observed large changes in translational activity between various steps in the thermopriming 

treatment. We are now following up with mRNA sequencing to assess the translational 

activity of specific transcripts during thermopriming. This will allow us to identify which 

transcripts are translationally regulated during thermopriming and that could play a role in 

the partial restoration of seed longevity during seed priming. 

 

Eric Coppoolse (Rijk Zwaan) 

Stretching seed-longevity to improve gene-banking 

The basis of breeding is natural genetic variation, which is  preserved in Genebanks. Non-

recalcitrant seeds are usually stored dry. Dry seeds are not alive since they have no 

metabolism, nor active repair mechanisms. Damage by oxidation, protein denaturation and  

radiation renders dry seeds slowly non-revivable during long term storage. To protect seeds in 

genebanks, seeds are sealed under vacuum in aluminium-lined bags and stored in freezers. 

Recently, we found that these seal-bags are inherently leaky, explaining why many  old 

genebanks loose accessions. Therefore, we now plan to keep a long-term backup of our 

genebank seeds stored in glass ampoules to drastically improve survival and in this way 

minimize loss of precious genetic variation. 

 

Julia Zinsmeister (AgroParisTech/INRAe IJPB) 

Spatiotemporal characterization of abscisic acid regulatory networks in seed dormancy 

acquisition 

Seed dormancy, the inability of a viable seed to germinate despite favorable conditions, is a 

critical factor in agriculture. While whole-seed level studies have identified numerous genes 

involved in dormancy acquisition, recent research highlights the vast spatial and temporal 

complexity of the phytohormone abscisic acid (ABA) signaling pathways and downstream 

responses across individual tissues, including the embryo, endosperm, and seed coat. 

However, the precise spatiotemporal regulations of this network at genetic and metabolic 

levels remain largely unexplored. In this presentation, we will outline our research aimed at 

unravelling the spatiotemporal dynamics of ABA regulatory networks in Arabidopsis thaliana. 

We combined single-cell RNA-seq (scRNA-seq), spatial metabolomics (MALDI timsTOF) and 

hormone dosage in various mutants to construct the first comprehensive spatiotemporal 

atlas of ABA regulatory networks in seeds. We will discuss how integrating these multi-omics 

data layers provides unprecedented insights into dormancy acquisition, with perspectives in 

how these multi-omics insights can reveal novel target genes and metabolites to optimize 

agricultural seed production. 


