
Training in 

organic seed 

quality & 

health

Module 12: Seed maturity and harvest

Unit 12.1: Seed vigour, maturation and protection

Author: Steven P.C. Groot

International Seed Academy Netherlands



Topic

12.1 –Seed vigour, maturation and protection

12.2 – When to harvest

13.1 – Why and how to dry seeds

13.2 – Optimising storage conditions



Seed quality certification

For the trade in seeds it is in most countries obliged that the quality of the seeds is guaranteed, by a 
certification process. This certificate is also needed for international transport of seeds.

This certification is performed by official labs, most often according to the rules of the International Seed 
Testing Association
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Germination testing
Source: www.conviron.com
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Seed maturation

The connection’ with the mother 
plant for the import of nutrients 
is lost at ‘physiological maturity’

Seed filling with storage proteins, oils 
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Seed maturation

The connection’ with the mother 
plant for the import of nutrients 
is lost at ‘physiological maturity’

Seed filling with storage proteins, oils 
and starch ends at ‘physiological 
maturity’

Thereafter the seed switches to the 
production of protective 
mechanisms

This is the late seed maturation stage

Physiological maturity

Seed development 

Late seed maturation

Seed shedding



Protection



Protection induced during Late Seed Maturation

Source: Takao Furuki, Minoru Sakurai. 2026. Group 3 LEA protein model peptides protect 
enzymes against desiccation stress. Biochimica et Biophysica Acta (BBA) - Proteins and 
Proteomics. Volume 1864, Pages 1237-1243



Protection induced during Late Seed Maturation

Source: Takao Furuki, Minoru Sakurai. 2026. Group 3 LEA protein model peptides protect 
enzymes against desiccation stress. Biochimica et Biophysica Acta (BBA) - Proteins and 
Proteomics. Volume 1864, Pages 1237-1243

Source: van Zanten et al. (2011. Seed maturation in Arabidopsis thaliana is characterized by 
nuclear size reduction and increased chromatin condensation. PNAS 108, page 20219-20224. 
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Seeds from Brassica oleacea



Degradation of chlorophyll during the late seed maturation phase

Days after fertilisation

C
h

lo
ro

p
h

yl
 c

o
n

te
n

t

Late maturation

chlorophyll
degradation

Source: Jalink, WUR

Most seeds are green during development



Seed vigour, maturation and protection recap

• Seed are part of a circular system from mother plant to seeds to seedling that 
will grow to produce new seeds.

• Seed quality aspects, including germination capacity, seed vigour and its 
microbiome are important for crop establishment and producing new seeds.

• Seed vigour is largely determined during the late seed maturation phase, 
during which various protection mechanisms are imposed to aid the seed in 
survival after being released from the mother plant. 

• It is important to allow this late maturation processes to occur before the 
seed is harvested.

• The protection mechanisms include the production of protective proteins, 
DNA condensation and degradation of the chlorophyll.



Related Training Units & Modules

12.2 - When to harvest

13.1 – Why and how to dry seeds

13.2 – Optimising storage conditions

Other LiveSeeding training modules https://liveseeding.eu/trainings-summer-school/

For more information:

• LiveSeeding web page: https://liveseeding.eu/

• Steven P.C. Groot: https://www.researchgate.net/profile/Steven-Groot
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Contributions

Scientific project management : Monika Messmer (FiBL-CH)

Project leader: Mariano Iossa (FIBL-EU)

Designer of training modules on the production of high-quality organic 
seed (modules 11 to 18) : Stephanie Klaedtke and Stéphanie Mothes 
(ITAB)

Authors of videos,  questionnaires, exercices : module 11 Stephanie 
Klaedtke (ITAB), modules 12 et 13 Steven Groot (WUR & International 
Seed Academy), module 14 Gaspard de Tournemire and Stephanie 
Klaedtke (ITAB), Jan Kodde (WUR) and Valentin Gfeller (FiBL-CH) module 
15 Jelena Baćanović-Šišić (Bingenheimer Saatgut AG) module 16 Mária 
Megyeri module 17 Györéné Kis Gyöngyi (ÖMKi) and Diego Guidotti 
(Aedit SRL) module 18 Maike Bender and Carl Vollenweider 
(Dottenfelderhof)
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Creative Commons License

E-learning modules on the production of high-quality organic seed  © 
2025 by Multiple contributors of Liveseeding is licensed under Creative 
Commons Attribution-Non Commercial-ShareAlike 4.0 International. 

To view a copy of this license, visit 
https://creativecommons.org/licenses/by-nc-sa/4.0/
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Sister project on organic
fruit breeding: 
www.InnOBreed.eu

LiveSeeding

@LiveSeeding

LiveSeeding

www.liveseeding.eu

Funded by the European Union, the Swiss State Secretariat for Education, Research and Innovation (SERI) and UK Research and Innovation 

(UKRI). Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or 

REA, nor SERI or UKRI. 



Thank you!
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