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ISTA Statistics Committee Leadership

Kirk and Jean-Louis at face-to-face working meeting 
in Johnston, Iowa (US) on April 20, 2022

We have been doing training, math calculations and statistical models for ISTA for over 18 years… 



WHAT IS ISTA?

Chair: Kirk Remund USA
Vice: Jean-Louis Laffont USA
Members: Gabriel Carré France 

Mustapha El Yakhlifi France
Zhou Fang USA
Bonnie Hong USA
Bo-Jein Kuo Separate Custom 

Territory of Taiwan,
Penghu, Kinmen
and Matsu

Ray Shillito USA
Thomas Michelon Brasil
Oluseyi Odubote USA

ISTA Statistics Committee



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 to other TCOMs – Report reviews

• 3 test plan reviews

• 1 review for SST
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• 1 validation study review



Support to other TCOMs – Consulting
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• Support to GMO Committee: rating of GMO PT 23 quantitative results

Subject of Question From Date

1 GMO percentage estimates in presence of 2 events not stacked Italy June

2 AOSA validation bridging to ISTA United States July

3 Method Validation Czech Republic July

4 SeedCalc United States August

5 Data transformation Italy August

6 GMO Uncertainty Italy October

7 Germination Tolerance Calculator Scotland October

8 ISTAgermMV R package Argentina December

9 Use of control samples for germination United States February

10 Compraing moisture results across labs Denmark March



Purity/OSD minimum working sample weights calculator

for

Purity Committee

Support to other TCOMs – Tools
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Population (all possible varieties, lots, labs and
100 seeds samples) of 100 seed weights

Assumption

Y ~ Normal distribution with
mean m and variance 𝜎𝜎2

m

If Y ~ N(m , 𝜎𝜎2), then
X = kY is ~ N(km , 𝑘𝑘2𝜎𝜎2) km

X : “2500 (k = 25) or 25000 (k = 250) 
seeds weight”

0.95 quantile

95% confident to have at least 2500 or 25000 seeds
in a random sample with the 0.95 quantile weight
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Estimating m and 𝜎𝜎2

2 experiment designs to capture all the possible sources of variation at its best 
Experiment design 1:
2-way nested design

Experiment design 2:
2-way crossed design

Min 6 varieties recommended
Min 12  lots recommended

Min 8 reps recommended

Min 2 labs - 6  labs preferred

Lab 1

Lab 3

Min 3 varieties
recommended

Min 6 lots
recommended

Min 8 reps
recommended

Lab 2

Min 2 labs - 6  labs preferred
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Purity/OSD minimum working sample weights calculator
Flexibility in design and robustness of calculations within a MS Excel spreadsheet
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Takes into account lab-to-lab, seed lot and within lot measurement variation 
to estimate conservative minimum working sample weight for high 
confidence of obtaining 2500 and 25000 seeds in sample

Outliers are automatically
identified in red

When needed, some warnings
are displayed in red

Purity/OSD minimum working sample weights calculator



Provided ISTA webinar for Purity/OSD
minimum working sample weight calculator 

April 24, 2023

93 participants to webinar



Vegetables Seed Industry Working group (VSI WG)

Number of sub-lots for which
an OIC established for the lot is

still valid

conclusion for work from previous year

Special project for ECOM and Industry



Special project – Vegetables Seed Industry 
Working group (VSI WG)

• Objective: assessment of the possibility of increased number
of sub-lots (increase from 5 to XXX sub-lots) from
an original (mother) tomato seed lot

• Experiment design for assessing level of heterogeneity:
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Conclusion from 
2021 study:  
Tomato seed lots 
are homogenous 
within sizes 
considered



15

Assumption: seed lot is homogeneous

True lot value: 𝜋𝜋

Repeated
10,000
times

Determine if p and 𝑝𝑝2 are within 
tolerance according to ISTA

Tolerance Table 5F

Estimate of lot value: 
p from k seeds

Test value from another lab
on the sub-lot with

minimum value from a
Beta-binomial distribution: 𝑝𝑝2

Minimum of the true M sub-lot
values: 𝜋𝜋𝑚𝑚 = 𝑚𝑚𝑚𝑚𝑚𝑚 {𝜋𝜋𝑖𝑖}𝑖𝑖=1𝑀𝑀

Compute the 
probability that p is not 

different from 𝑝𝑝2 as 
𝑇𝑇

10000
where T is the 

number of times p and
𝑝𝑝2 are within tolerance 

Number of sub-lots determination – Some details

M true sub-lot values 𝜋𝜋𝑖𝑖 from
multivariate hypergeometric 

distribution *

* Laffont, J-L., Hong, B., Kuo, B-J. and K.M. Remund (2019).
Exact theoretical distributions around the replicate results
of a germination test. Seed Science Research 29, 64-72.



Special project – Vegetables Seed Industry 
Working group (VSI WG)

Presented results to ECOM/TCOMs and Vegetable Seed Industry Working Group

Concluded the number of sublots for tomato can be increased from 5 to 20 that can be 
released on same OIC (mother lot). 
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• ISTA/ISSS/ INSR Webinar in November 2022
“Web-based resources for seed scientists”

• Rebuild of ISTAGermMV for           4.0 

• High Oven Temperature range tolerance for 
seed moisture for rules change

Sampling of other committee activities
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• STA Committee members

• ECOM Liaison Officer, Vanessa Sosa

• ISTA Secretariat and ISTA ECOM 

• TCOM members

• Users of the tools developed by the 
STA Committee

Acknowledgements
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Fo l l o w  u s  o n  s o c i a l  m e d i a :

Thank you!
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