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100 years Moisture Testing in ISTA

1924ISTA´s Birthday in Cambridge

1931 "Determination of the moisture content“ in the first ISTA Rules

  "Seed Moisture and Storage committee" 

 chairs: Toole, Oren Justice, van Wyk

 Separation in two TCOMs: MOI and STO

 Don Grabe (US) 1. chair of the MOI, thereafter Grete Tharp, Harry Nijënstein, Craig 

McGill,  Jette Nydam, Laura Bowden, Axel Goeritz



Moisture boom time
2000 - Harry Nijënstein chair of the MOI
2001 - Addition of moisture meters to chapter 9
2003 - first MOI PT (Ronald Don)
 - first MOI Workshop (Lyngby, DK)

2005 goals: 1. Revision of MOI chapter 2. MOI handbook 3. MOI Workshops
2006-8 many MOI workshops 
2007 1. MOI handbook



Project Groups
Equilibrium Relative Humidity (Fiona Hay)

Calibration of Moisture Meters (Ainara Fernandez)

Moisture „Tool“ (Axel Goeritz)
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Seeds equilibrate with their environment
= 100 g dry weight 
     wheat seeds 

= 1 g water

= 1 kg air

@20°C

2.9 g H2O / kg air 5.8 g H2O / kg air 8.7 g H2O / kg air 11.7 g H2O / kg air 14.5 g H2O / kg air

Some water 
molecules are able 
to move out of the 
seeds, but 
equilibrium with 
the surroundings is 
maintained.

Scaled to 
reflect the 
increase in 
weight from 
containing 
more water 
at higher RH.
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Water activity meters

 Measured using a water activity meter

 Measures the relative humidity of the air 
around the sample when the system is in 
equilibrium

 Referred to as water activity (Aw) or 
equilibrium relative humidity (eRH), where 
eRH ≡ Aw × 100

 Non-destructive measure of the water in 
the seeds

Rotronic

Novasina



Seed water activity

0.0 0.2 0.4 0.6 0.8 1.0

Water activity
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Orthodox seeds tolerate drying to low 
moisture; longevity increases as moisture 
content is reduced over region II.

Intermediate seeds 
are partially 
desiccation tolerant. 

Recalcitrant seeds 
die if dried below 
region III.

Enzymatic activity:
• Respiration;
• Reprogramming for 

germination;
• Repair of ageing-

induced damage.

Insects and microbes 
also active!
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Wheat seeds
(2.2% oil)

Soybean seeds
(20% oil)

Lettuce seeds
(37% oil)

Groundnut
seeds (58% oil)

Seed water activity
Region I Region II Region III

Orthodox seeds tolerate drying to low 
moisture; longevity increases as moisture 
content is reduced over region II.

Enzymatic activity:
• Respiration;
• Reprogramming for 

germination;
• Repair of ageing-

induced damage.
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Special project: multi-laboratory test



Moisture Meter Project
Ainara Fernández



Moisture meters group 
was created - August 2023

Questionnaire was
 created - September 2023

Questionnaire was 
sent to the accredited labs

October 2023

Answers were collected
and summarized

January – May 2024

Outcome was discussed
in the project group - May 2024

Timeline



Moisture meters group 
was created

6 TCOM members became part of the Moisture Meters project group:

• Ainara Fernández
• Axel Goeritz
• Chandrashekara Bhat
• Celine Herbert
• Tanja Petrovic
• Sergio Pasquini



Questionnaire was
 created 

13 questions were agreed by the Moisture TCOM 
to gather information about:
• Moisture meters used
• Type of samples analysed
• Calibration samples and calibration procedures
• Advantages and disadvantages



Questionnaire was 
sent to the accredited labs

Questionnaire was sent to the 7 accredited lab to issue ISTA certificates using Moisture Meters



Answers were collected
and summarized

Calibration

Annual basis
Every month

Once every three months



Project group in collaboration with other MOI and interested 
ISTA members, will determine the next steps, which could 
include: 

• Continuing discussions with accredited laboratories to 
gather more information on calibration and calibration 
samples. 

• Engaging with non-accredited laboratories for additional 
insights.

• Conducting a validation study for treated seeds.
• Drafting a new calibration method to be included in the 

ISTA rules.

Outcome was discussed
in the project group



Thank you 



Validation studies
planned Validation study Moringa oleifera (Axel)
 - started 2020 “first steps”
 - silenced till this year, now Steve took action and material will be delivered
 - Calibration of moisture samples is currently supported by Michael Kruse

planned Validation study Abelmoschus esculentus (???)
- The demand seems to be given
- the MOI agreed to conduct a validation study
- the lead has to be appointed



Workshop ?



P r e s e n t e r :
L o c a t i o n :  
D a t e :

Axel Goeritz
Hamelin
27.5.2023

Workshop - Friendship – ISTA-family



Rules Changes



Rules Changes: Latest Correction
We missed to include Carica papaya into the fused Table 9A in the
Rules 2024, it has been in Table 9A part 2 in the Rules 2023.



Thank you 
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