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ISTA Statistics Committee Activities

• Testing plan and method validation report reviews

• ISTA rules proposals

• Statistical analysis & simulation

• Seed Science & Technology reviews

• Theoretical contributions

• Seed testing tools development

• ISTA & industry workshops

• ISTA & industry collaborations

• ISTA tech. committees and member questions

• Develop next generation (Young@ISTA)



Support of TCOMs – Report Reviews

• 6 test plan reviews

• 8 validation study reviews

• 4 validation study analyses

• GM PT 24: quantitative rating 
computations



Support of TCOMS – Consulting & Questions

• 21 questions answered from TCOMs, Labs, and others 
(Young@ISTA committee members are helping)

• Some questions have required significant time to answer (days to 
weeks)

• A few questions received where not answered (we cannot answer 
everything)

• Examples of question areas

sampling intensities, seed disease transmission, seed lot 
heterogeneity calculation, maximum group size in GMO testing, 
method validation, tolerances, image analysis



Sampling of 2025-2026 Efforts
• SANSOR/ISTA Webinar on  Statistics – Fall 2025

• Support for a Rules change submitted by the GER Committee: abandonment of the "100-Seed 
Grouping Rule" and derivation of new tolerance tables

• Sample size for the heterogeneity test applied in the preparation of PUR, GER, TZ and SH Proficiency 
Tests

• Actively engaged in revising the 66-page Method Validation document, including reviewer forms, seed 
health guidelines (in collaboration with ISHI), sample preparation, and analysis

• Development of a Bayesian predictive framework for the design and evaluation of GM proficiency test 
samples

• Development of a new ISTA paradigm integrating biological (seed physiological quality) variability into 
tolerance tables and heterogeneity tests for physiologically heterogeneous species (e.g., tree and wild 
species), using a Beta–Binomial framework grounded in de Finetti’s representation theorem.

   Come to Statistics Committee open session and learn more about modeling biological variation!

• Increased participation of Young@ISTA members in committee efforts

• Planning for ISTA Statistics Workshop at 2027 ISTA meeting in Angers, France!

• Venue: GEVES

• Multiple topics including method validation



SANSOR/ISTA Workshop of Statistics – Fall 2025

Kirk Remund – ISTA Statistics Committee Chair

Jean-Louis Laffont – ISTA Statistics Committee Vice-Chair

7th SANSOR Seed Analyst Webinar on 

Statistics

October 15, 2025

1. ISTA Proficiency Tests (PTs) 
• Overview of the ISTA Accreditation Programme 

• Rating calculations for the standard PTs 

• Examples: Germination and Purity 

• Other tests: brief overview 

2. Tolerance Tables 
• Rationale 

• Theoretical principles underlying the construction of tolerances 

• Tolerance tables for germination and tetrazolium tests 

• Other tolerance tables: brief overview 

More than 100 attendees, including SANSOR seed analysts as 
well as international participants from ISTA and the wider seed 
testing community.  

Due to popular demand ISTA Statistics Committee will have 
another ISTA Webinar with similar content in Fall 2026 with 
Young@ISTA members as presenters.

8

1. ISTA PTs: ratings 

Overall rating for all tests based on the in-round ratings over the last six rounds:

Warning letter to C labs

Suspension of BMP labs

38

2. Tolerance tables: theoretical principles 

Many seed quality tests use k replicates of m seeds:

Germination test: 4 replicates of 100 seeds (ISTA Rules)

400 seeds

360 normal

seedlings

Rep 1 Rep 2 Rep 3 Rep 4
Random assignment

of the seeds in the

4 replicates

# of normal seedlings 90          90         90         90

99          70         94         97
…

→ checking no particular problem occurs in a routine test (e.g. seed analyst mistake)

→ checking for over/under dispersion in collaborative studies involving new tests

What is the probability to 

observe (99, 70, 94, 97)?
(or (70, 94, 97, 99)?

i.e order doesn’t matter)

89          89         89         93

88          89         91         92



Support for a Rules change submitted by the GER Committee

Problem:

grouping the reps into pairs of 100 seeds or 

50 seeds can lead to combinations of 

seedlings that may obscure the reading 

issue in one or more reps of 50 or 25 seeds

Creation of new tables for tests with 4 reps of 50 seeds, 8 reps of 50 seeds, 4 reps of 25 seeds, 

8 reps of 25 seeds, and 16 reps of 25 seeds



Sample size for the heterogeneity test

New calculator released 

in December 2025 for the 

heterogeneity test 

applied in the preparation 

of PUR, GER, TZ, MOI, 

Conductivity and SH 

Proficiency Tests

How many samples 

are needed?

10 samples are sufficient to 

detect strong heterogeneity 
(power ≈ 80%), 

power = 1 − 𝐹𝜒𝑚−1
2

𝜒0.99,𝑚−1
2

𝜑

where m is the number of samples,

𝐹𝜒𝑚−1
2 (𝑥) is the cdf of a chi-square 

distribution with 𝑚 − 1 df,

𝜑 is the variance inflation factor

Power 

analysis



66-page Method Validation document revision: 

identification of areas for revision

STA reviewer forms 

requires revision

Guidelines for sample preparation 

are lacking, particularly for verifying 

the homogeneity of the lots used to 

prepare samples (except in SH, where 

such guidelines already exist)

……

Annex 1, Statistical Aspects of Method Validation 

(23 pages) requires a complete revision



Bayesian predictive framework for the design of GM PT
Given:

• A GM lot has been characterized through individual 

seed testing:
▪ Number of seeds tested: 𝑛 = 141
▪ Number of GM seeds out of n: 𝑦 = 139

• The conventional lot has previously been qualified as 

having a purity of at least 99.99% with 95% confidence 

1. What is the probability of 

a positive detection for a 

positive sample?

2. What is the uncertainty 

associated with the actual 

GM concentration in PT 

samples? 

Development of a new 

Bayesian framework to 

answer these questions

1.   𝑃(𝑋 ≥ 1) = 1 −
𝐵(𝑦+1,𝑚+𝑛−𝑦+1)

𝐵(𝑦+1,𝑛−𝑦+1)

2. Bayesian predictive convolution framework

• 𝐺 = 𝐺𝐺 + 𝐺𝐶
• 𝑃(𝐺 = 𝑔) = ෌

𝑘
𝑃(𝐺𝐺 = 𝑘)𝑃(𝐺𝐶 = 𝑔 − 𝑘)

• Compute: 𝑃 ∣ 𝑃 − 𝑝∗ ∣≤ tol × 𝑝∗

The GM lot is highly suitable for the 

preparation of positive PT samples 

intended for qualitative detection

Target concentrations between 

0.5% and 2.0% provide reliable PT 

design for samples of 3000 seeds



Development of a new ISTA paradigm integrating biological 

variability 

Current ISTA framework

• Classical species

• Binomial assumption

• Tolerance tables well established

• 𝜒² heterogeneity test appropriate

Limitation

• Some species show biological variability

(e.g. tree species, wild species)

• Overdispersion observed

• Tolerances too stringent

• Classical tests reject valid lots

New paradigm

Distinguish biological variability from true heterogeneity

Implications

• Adapt tolerance tables

• Develop new heterogeneity tests

Proposed solution

• Use beta-binomial models

• Model biological overdispersion

• Test excess variability beyond 

biological level



Young@ISTA Statistics Committee Members
are making a difference!
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Thanks for your attention, support 
and patience as we work together!
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  power ≈ 80 %


  power = 1 −  F   𝜒  m − 1 2  (     𝜒  0 . 99 , m − 1 2 𝜑 )


   F   𝜒  m − 1 2 ( x )


  m − 1


  𝜑


  n = 141


  y = 139


  P ( X ≥ 1 ) = 1 −   B ( y + 1 , m + n − y + 1 )  B ( y + 1 , n − y + 1 )


  G =  G G +  G C


  P ( G = g ) =  ∑ k  P (  G G = k ) P (  G C = g − k )


  P    (  ∣ P −  p ∗ ∣ ≤ tol ×  p ∗ )


  𝜒 ²

