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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

STA & industry workshops

STA & industry collaborations

STA tech. committees and member questions
Develop next generation (Young@ISTA)
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Support of TCOMs — Report reviews

* 3 test plan reviews

« 2 validation study reviews

« 2 validation study analyses

INTERMNATIONAL SEED TESTING ASSOCIATION

-. 4 ASSOCIATION INTERMNATIOMNALE D'ESSAIS DE SEMENCES

INTERNATIONALE VEREINIGUNG FUR SAATGUTPRUFUNG

APPENDIX 5: Instructions for Reviewers: Draft Test Plan

Plepse review the enclosed drafl test plan with reference bto the evaluation criberia below,
making comments on additional sheats a8 appropriabe.

Tesl plan Lithe:

Author:

Submission date:
Revigwar name:
Review requeast data:
Review relurned date:

The methad described in this drafl test plan shauld be cansidered as a:

New Method O Additional Methad E

Replacement Methed [ Method Madilication |

Evaluation Criteria (not all aspects will necessarily apply):
Yes HNo See Comments
15 the lest plan presented in Lhe carracl format? -
15 Lhe nomenclalure/laxongmy cormect? Mol evaluated
Is the purpase of Lhe melthad end need lor -
validation adequalely explained?
Is the mathod descriplian clesr and -
unambiguous?
Are  paramelers for  acturacy, repealability, -
reproducibility Bnd wuncertainty of the test methad
identilied?
Are relavanl safely précautlions edequale? Mol evaluated
Are any reagents and apperatus dascribed or Mol evaluated
defined in perfarmance terms?
15 the methed described suilable Tar mesling the -
abjective[s) af the test?
Are relevant critical steps/paremetars identified? -+
Are paramelers for guelity contral of methad Mol indicated
performence defined?
Are polantial parlicipating laboratones identifiad? -
Are dela analysis methods given apprapriate? +
Is & participant registration form induded? -+
Are date record sheels and inslructions Tor Dheir -
completion included?
Are Bl Lables, Mgures and terms  Sulficently Mol relevent
axplainad?
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Support of TCOMs — Consulting 4 2021
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Subject of Consulation/Question From Date CAMBRD AL UNITED KINGDOM
1 |CV guidannce for TSW Japan July
2 |Method Validation Argentina  [July
3 [Repeatability / Reproducibility for GLMM model France August
4 |Vigor Test vs Field Emergence Question Rwanda August
5 |ISTA Tool Macro Security Issue Netherlands [August 70% increase in consultations
6 |Tolerance for comparing TSW reps Canada August & questions from 2022-2023
7 |Basis of Working and Submitted Sample Weight South Africa |August
8 |1SO 22753 Question on LOD for group testing France September . e .
9 |Z-score Quantiles for PT Tests Africa September Requires significant time from
10|Table 5B Part 1 Tolerance Question Iran November Statistics TCOM to address
11|ISTA Rules Table 4A Use Question for Purity Netherlands [November
12|ISTA Tolerances Question for 4 x 50 Seed Test France March
13|Dormancy Breaking Germination Method Validation France March
14 |Forest and TZ Committee Question on Validaiton Study Italy April
15[Heterogentiy Test Question uUsS April
16(ISTAgermMV Question on Version France May
17|Germination Tolerances Denmark June
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STA Work

				ISTA STA Activity in 2024 - JLL and KMR

		Discussion Priority		Date of Request		Project/Question		Type		Person		Country/Committee		Status		Target Completion Date		Completion Date		STA Member Lead		Comments

		0.5		9/1/23		Assessing outliers (percieved high variance) in conductivity test  (PT Test) - Dependent on Special Project Approval		 Special Project		Didier D.		Prof. Test		Not started		2/28/24				JLL, KMR		Next meeting has moved to March 7 and we should present some results. It is okay from my side.

		0.5		11/20/23		New Lot Heterogeniety Excel Calculator (replace old Mustafa one) - Dependent on Special Project Approval - Tool Development		 Special Project		Margreet Asma		Netherlands		Not started		2/28/24				JLL, KMR		We told Asma (via email) that we plan working on this tool in January- February 2024 conditioned on us getting funding

		1		4/10/24		Revise ISTA tools to remove macro with Microsoft moritoriam coming		Special Project??		Ruud		Seed Health		Not Started		???				JLL, KMR		-          Microsoft tools – macros (keep tools in Excel but drop macros) 1.SeedCalc – select most useful worksheets and eliminate macros, 2. Heterogeneity test tool macro, 3. R&r for Binomial data used by Seed Health committee, 4. Boxplot macro (not needed)

		1		6/1/23		Revise ISTA Method Validation Procedures (inlcuding considerations for Wild Species)		 Special Project		ECOM		ECOM		Waiting						JLL, KMR		We need funding from ECOM, waiting for decision on funding for JLL

		1		6/1/23		Theoritical Sampling Project - Sampling Theory (lot size, number of primary samples chapter 2		Project		Corinne, Eddie		BSC/STA		Kruse paper does not have theoritcal basis		3/1/24				JLL, KMR		JLL working on this and hope for a paper by the end of 2023.   Kruse paper has some good elements  but many things that are wrong.  See comments in seed lot heterogeniety testing for continuous responses about adding this in the scope of this project

		1		6/1/23		STA Committee Proposal to ECOM		Proposal 		Vanessa Sosa (ECOM)		ECOM		Sent proposal to Vanessa and sent request to Sergio, wait for February 2024 ECOM F2F Meeting						KMR		ECOM meetings in October.  What is their outcome?

		1		6/1/23		Split- Sample (Group) Testing Paper in SST		Paper		Enrico Noli		GMO/STA		Review Enrio Revisions		7/20/23				JLL, KMR		JLL is working on incorporating some work he did 2 years ago (he will share with me again) on bias when all groups are positive with the truncated Binomial distribution.  We will then respond to Enrico

		2		5/9/22		Tolerances for Seeds in Reps by Weight - Forest Seed (Table 13C)		Project		Elisa Serra Negra Vieira		Forest Tree & Shrub		In progress						JLL, KMR, Thomas		Showed her the germination calculator and CI sheet

		2		5/31/22		ISTA Large Seed Lot Accreditation - question from New Zealand in 2021 - Review Heterogenuity Test		Question		Craig McGill		New Zealand		Work on this after Verona		fall?

		2		11/15/22		Germination in time from Steve Jones email (ISTA Mathematical Modeling Discussion Group)		Question		Steve Jones		ATC		Discuss in Verona

		2		1/10/23		Testing Plans for Variety Purity Special Study (Data Analysis and MV?  See notes in Ana tab below)		Question		Ana Vicario		Variety		We are confused by the request.  Ana is preparing some more data from the Netherlands

		2		2/1/23		Methodology for multiple checks in statistical process control (control charts)		Research		JLL		STA		In progress						JLL		This will be very valuable to the industry

		2		2/27/23		TSW Calculation Revision for Chapter 10 (Start in September)		Rules Change		Ruojing Wang		Purity		Not started		11/1/23

		2		6/1/23		Small Lot Estimation		Methodology		Dave Sims		BASF		JLL develop Theory						JLL

		2		11/29/23		Review present ISTA method validation methods & summarize (Kelly and Lara work on this)		Project		Kirk and Jean-Louis		ECOM		In progress		6/1/24				Lara and Kelly		KMR and JLL asked them to do this since Lara wanted some work.  This will be important preface to the method validation improvements we do if we get funding

		4		7/15/22		STA Committee Young@ISTA Workshop in early 2024		Workshop		JLL / KMR		STA		Proposal as been submitted to ECOM through Vanessa wait for October ECOM Meeting		5/1/24						JLL/KMR conduct a workshop for the STA committed and select members of other TCOMs on statistical calculations and modeling best practices, topic include: i.	Tolerances
ii.	GMO testing - SeedCalc
iii.	Method Validation – R&R
iv.	Germination paper
v.	Sampling  

















































































































2023-2024 STA Report

		Discussion Priority		Date of Request		Project/Question		Type		Person		Country/Committee		Status		Target Completion Date		Completion Date		STA Member Lead		Comments

		4		2/1/24		Define Light/Confirmatory Testing for VSI sublotting for species in a like group (need for March 7 meeting)		 Special Project		VSI Group		ECOM		Complete		3/1/24		5/8/24		JLL, KMR		Defining a light/confirmatory test: I am thinking to use the tomato experiment and to subsample it (3 lots for 1 lab, 3 labs and 1 lot per lab, … ) and see if we can still conclude about homogeneity.

		4		2/1/24		Extrapolating lot homogeneity results from puirty to OSD [2/21/2024 update - JLL has idea of running similar model to AP where if we see 0% in 2500 purity seed sample 5 times in a lot what is the probability of seeing 0% in 25000 OSD sample.  JLL will work in this the week of March 1st so he can share on March 6]		 Special Project		VSI Group		ECOM		Complete		3/1/24		5/10/24		JLL		Extrapolating the results from the purity het test to OSD: I need to think more about that…

		4		6/15/23		Beta vulagris MV Analysis		Analysis		Lesly Gonzalez		Chile		Complete				7/25/23		JLL

		4		2/12/24		Vigor Method Validation - ISTAgermMV		Analysis		Alison Powell		Vigor		Complete				3/5/24		JLL

		4		5/10/22		Multispectral Imaging Validation for Seed Purity - Include as another analyst (digital) along side human analysts in profiencey test (no separate validation needed).  Bert, Roujing and Alex all agree.  What does JLL think?		Discussion		Birte Bolt		Advanced Tech.		Complete				6/1/23

		4		7/20/23		Lot Heterogenuity for Continuous Responses		Methodology/ Tool		Didier		Prof. Test		JLL develop Theory		8/31/23		8/7/23		JLL		Tool sent to Didier, Branka and others on 8/7/2023, JLL did very good work here!

		4		9/6/23		Rollout of ISTAGermMV R program		Project		Gillian		Germination		Complete		10/31/23		10/9/23		JLL, KMR		Revised the program and white paper and will send on to Gillian (ISTA Germ) and also Karen Richard (AOSA) and also to our STA students

		4		7/1/23		Seed Lot Heterogenuity Test for Continuous Responses (Conductivity, Moisture) - Develop Tool		Project		Didier		Prof. Test		Complete		10/1/23		10/9/23		JLL, KMR		Will not publish tool at this time (see following emai sent to Didier/Branka on 10-9): Jean-Louis and I met today to discuss many ISTA matters including responding to your very thoughtful questions.  Thanks Didier for the clarification on your comment about extensions in purity and how a continuous response approach applies here.  Your other comments and Branka’s helps us see that we (Jean-Louis and I) need to consider lot heterogeneity assessment more broadly across continuous and qualitative quality attributes in collaboration with the BSC and Proficiency Testing Committees.    At present only the qualitative quality attributes have been considered.  However both types of attributes still have the same theoretical basis of assessing the observed variance between spatial primary samples (numerator) taken from a lot relative to a theoretical or expected variance (denominator).  We are adding this broader lot heterogeneity tests to the work we are presently doing on revising the ISTA seed lot sampling rules in collaboration with the BSC committee.  This will be a nice and sensible addition.

Because we are adding in this broader and more comprehensive look at seed lot heterogeneity testing, we propose that we do not publish the spreadsheet for seed lot heterogeneity testing for the quantitative responses conductivity and moisture on the ISTA website at this time.   But rather encourage you both (Didier and Branka) to continue to use the spreadsheet for your proficiency test and related needs.  We hope you find it very useful for your ISTA efforts.

		4		8/31/23		Basis of Working and Submitted sample weight.  What is the statistical confidence and detection level?		Question		Corinne, Eddie		BSC		Complete				9/14/23		KMR

		4		4/10/24		Forest and TZ committee question on validaiton study		Question		Sergio		TZ		Complete				4/16/24		JLL &KMR

		4		4/10/24		Heterogentiy Test Question		Question		Todd Erickson		US		Complete				4/16/24		JLL

		4		7/20/23		Is CV guidannce in ISTA Rules 10.5.2.2 sound for TSW?		Question		Yumiko Mori (FASMAC)		Japan		Complete				8/2/23		KMR		Is CV guidannce in ISTA Rules 10.5.2.2 sound for TSW?  Answer yes but we can improve with Grubbs test

		4		9/10/23		ISO 22753 Question on LOD for group testing		Question		Christel Grainer		Bayer		Complete				9/25/23		JLL and KMR

		4		11/20/23		ISTA Rules Table 4A Use question for Purity		Question		Irma Bester		Netherlands		Complete		11/29/23		11/29/23		JLL

		4		8/16/23		ISTA tolerance interim suolution for comparing TSW reps		Question		Lei Ren (CFIA/ACIA)		Canada		Complete				8/17/23		KMR		Cocurred with an interim solution to use Grubbs test in place of missing tolerances for comparing TSW reps

		4		3/8/24		ISTA Tolerances Question for 4 x 50 seed test		Question		Marie-Helene Wagner		France 		Complete		3/8/24				JLL

		4		8/15/23		ISTA Tool macro security issue		Question		Carla Neefjes		Seed Health		Complete				8/17/23		KMR

		4		5/21/24		ISTAgermMV Question on Version		Question		Sylvie D.		GERM		Complete				5/21/24		JLL

		4		7/20/23		Method Validation Questions for one lab		Question		Lara Figueroa		Argentina		Complete				8/5/23		MKR		Lara wanted help with method validation in one lab and sent her the fiels from the AOSA workshop and she may be interested in the statistics committee too.

		4		3/15/24		Questions on Dormancy Breaking Germination Method Validation		Question		DUCOURNAU Sylvie <sylvie.ducournau@geves.fr>		France		Complete				3/23/24		KMR

		4		8/1/23		Repeatability / Reproducibility for GLMM model (Petra Reemus)		Question		Justine Foucher		Geves (France)		Complete				9/4/23		JLL

		4		11/1/23		Table 5B Part 1 Tolerance Question		Question		Bita Oskouei		Iran		Complete		11/6/23		11/6/23		JLL, KMR

		4		8/1/23		Vigor Test  vs Field Emergence Question		Question		Ange Blandine Mukiza		Rwanda		Complete				9/4/23		JLL

		4		9/19/23		Z-score quantiles for PT tests		Question		Moti Sabban		Africa		Complete				9/18/23		JLL

		4		7/1/23		Beta vulagris MV Validation Report Review		Review		Gillian		GERM		Complete						KMR

		4		3/10/24		Review comparitive test for cold test		Review		Alison Powell		Vigor		Complete				3/11/24		JLL

		4		4/18/24		Sunflower Dormancy Breakage Method Test Plan Review		Review		Nadine		Germination		Complete		5/10/24		5/8/24		KMR

		4		10/15/23		Validation report and method Ascochyta rabiei		Review		Ruud		Seed Health		Complete				10/23/23		JLL

		4		1/15/23		GMO Testing Workshop - Italy		Workshop		Enrico Noli				Complete				6/15/23

		4		9/30/22		Participate in AOSA Workshop on Method Validation and other topics in meeting in Saskatoon Canada in June 2023		Workshop		Ruojing Wang		AOSA/SCST		Complete		2/15/23		6/1/23		KMR, JLL		Ruojing would like us to participate in this AOSA workshop to help AOSA adopt some ISTA approaches, Use marterial from Zurich and update with our latest work on germination, JLL can share material he used for Corteva



														Status		Target Completion Date		Completion Date		STA Member Lead		Comments

														Complete				8/2/23		KMR		Is CV guidannce in ISTA Rules 10.5.2.2 sound for TSW?  Answer yes but we can improve with Grubbs test

														Complete				8/5/23		MKR		Lara wanted help with method validation in one lab and sent her the fiels from the AOSA workshop and she may be interested in the statistics committee too.

														Complete				9/4/23		JLL

														Complete				9/4/23		JLL

														Complete				8/17/23		KMR

														Complete				8/17/23		KMR		Cocurred with an interim solution to use Grubbs test in place of missing tolerances for comparing TSW reps

														Complete				9/14/23		KMR

														Complete				9/25/23		JLL and KMR

														Complete				9/18/23		JLL

														Complete		11/6/23		11/6/23		JLL, KMR

														Complete		11/29/23		11/29/23		JLL

														Complete		3/8/24				JLL

														Complete				3/23/24		KMR

														Complete				4/16/24		JLL &KMR

														Complete				4/16/24		JLL

														Complete				5/21/24		JLL





Questions for 2023-2024

						Subject of Consulation/Question		From		Date

				1		CV guidannce for TSW		Japan		July

				2		Method Validation		Argentina		July

				3		Repeatability / Reproducibility for GLMM model		France		August

				4		Vigor Test  vs Field Emergence Question		Rwanda		August

				5		ISTA Tool Macro Security Issue		Netherlands		August

				6		Tolerance for comparing TSW reps		Canada		August

				7		Basis of Working and Submitted Sample Weight		South Africa		August

				8		ISO 22753 Question on LOD for group testing		France		September

				9		Z-score Quantiles for PT Tests		Africa		September

				10		Table 5B Part 1 Tolerance Question		Iran		November

				11		ISTA Rules Table 4A Use Question for Purity		Netherlands		November

				12		ISTA Tolerances Question for 4 x 50 Seed Test		France 		March

				13		Dormancy Breaking Germination Method Validation		France		March

				14		Forest and TZ Committee Question on Validaiton Study		Italy		April

				15		Heterogentiy Test Question		US		April

				16		ISTAgermMV Question on Version		France		May

				17		Germination Tolerances		Denmark		June





Pre-2023 Work reported on

		Discussion Priority		Date of Request		Project/Question		Type		Person		Country/Committee		Status		Target Completion Date		Completion Date		STA Member Lead		Comments

		4		2/16/23		Didier Question on Moisture Rules Change		Question						Complete						KMR, JLL

		4		2/25/23		SST Review of Wild Species TZ vs Germ Testing Paper		Review		Fiona Hay		SST		Complete				3/6/23		KMR

		4		3/1/23		Question on Moisture Tolerances		Question		Birthe Arleth		Denmark		Complete				3/17/23		JLL

		4		3/1/23		April 26th Webinar for minimum seed weight for purity webinar		Webinar		Ruojing Wang		Purity		Complete		4/26/23				JLL, KMR

		4		3/8/23		Question about Germination tolerances		Questions		Antonio Sanchez-McSweeney		France		Complete				3/17/23		KMR

		4		3/13/23		ISTAgermMV Question on LS Means & Use		Questions		Luciana Magnano		Argentina		Complete				3/29/23		JLL

		4		11/20/22		2022 STA Committee Report		Report		Secaratariat				Complete						KMR, JLL

		4		1/10/23		STI Article for minimum seed weight for purity		Paper		Ruojing Wang		Purity		Complete						KMR, JLL

		4		1/10/23		STI Article for seed moisture limits		Paper		Axel G.		Moisture		Complete						JLL





Special Project





VSI Working Group

				VSI Working Group discussion

				Notes from 3/7/2024

				Merel proposal: if seed lots are less than 200 kg then we can sublot up to 20 sub-lots.  If the seed lot is >200 kg up to 10000 kg then we cannot sublot but we can use the whole batch  in commerce (orange certificate) as being homogeneous

				Maybe test this

				Logic or validating process rather than species (group species in like groups on flow attributes).  Sput sepecies in these groups and validate these species groups with maybe some individual species confirmation

				add to our objectvies for JLL and I to determine the testing rigor needed for puiryt and OSD to determine homogenuity of a seed lot

				…





Ana - AI MV

						Variety Identification						etiamte % of off types

						No sample size - anotehr question needed - Chapter 8												400 or 500 seeds?				400 in instrument				+300 in practice

						No trheshold in chapert 8								100 sample in AR 

														400 used in other areas

						for wheat and barlery						1% or 2%								Threshold		1%		2%

																				Sample Size		100		400

						Meeting on 4/5/2023

						We will use a 400 seed sample and using SeedCalc will estimate sampling variation for a 1-2% purity threshold

						Ana will send reformated data (see example sheet in Ana folder) with yellow columns of true spiking level and method result

						We will use this data to estimate method varaition compared to sampling variation and total variation

						We will also look to see if the method variaiton changes when 1, 2 and 3 varieties offtypes are added

						We will present results in Verona with Bert, Marie, JLL and Ana (on phone) to decide how to move forward with method validation





2024 Meeting Notes



January 18, 2023 Meeting - JLL and KMR

Notes and Action Items

April 10, 2024 Meeting and notes

Microsoft tools – macros (keep tools in Excel but drop macros)
SeedCalc – select most useful worksheets and eliminate macros
Heterogeneity test tool macro
R&r for Binomial data used by Seed Health committee
Boxplot macro (not needed)
Elisa validation for forest species – 2 labs 3 batches
Peer method validation
Kelly and Lara – Method validation report out
May 2 meeting
Computer imaging doc – Roujing and Bert
KMR will review and send to JLL
Bayer talk 
JLL will work with Sarah
Keith Boldman – how to elaborate right effects in estimate from the model
Cambridge
 
VSI work
Review send to JLL and send to Steve 
 
Action: Miles tolerance book to the young STA members at workshop




Gillian and Germination Committ

				Germination committee is under scrutiny from other committees for not doing the scrutiny on method validation 

				full method validation is for new species (completely new thing), peer validation is for a tweak or change to the method that has had full validation

				What can we do to help?

				1		review other standards like ISO on how they validate and criteria (Roujing thinks ISO asks for more rigor)

				2		Put together some training, video or document helping people understand statistical basis (inference) around whole validation process with examples from germination

				3		Include in training how to objectively add in criteria for reprodubility acceptance (Sylvie says that repeatiblity criteria for over dispersion of one is ok)

				4		How to objectively remove a method or temperature for example

				Ask Jean-Louis about this





STA Young@ISTA Workshop

		Workshop Preparations

		Action - Ask ISTA to send all participants the Miles tolerance book (green book)





2022 Mtg Notes



























































ISTA Statistics Committee Leadership Meeting – Running Notes
Jean-Louis Laffont, Kirk Remund
 
 
11/22/2022 Meeting Notes
 
Axel’s moisture analysis  - Jean-Louis will make needed revisions to the report using the R models (R can be our standard for ISTA analysis). After accepting Jean-Louis’s changes, Kirk will send the report to Axel.
 
Present at ISS/ISTA/SER webinar – Kirk present and make the first draft and send to Jean-Louis
 
Variety Committee meeting with Ana – Jean-Louis had a very productive meeting with Ana and the variety committee (notes below from Ana).  Jean-Louis gave them good guidance on the analysis
 
Statistical report for 2022 activities – Kirk will use 2021 template and fill it in and send to Jean-Louis to review before sending it to the ISTA secretariat.
 
ECOM presentation on Dec 7 for maximum number of veg sub-lots.  Jean-Louis will prepare a draft of the slides (thanks!)
Kirk will present the results of the Tomato experiment
Jean-Louis will present our theoretical results on maximum number of sublots
 
Workshops
Statistics committee workshop – Kirk will draft a proposal for the workshop to send to ECOM reps that Steve Jones desingnated.  Kirk will send to Jean-Louis for approval first.
AOSA/SCST Saskatoon Canada workshop
 
6)	ISTA mathematical modeling group
 
11/11/202 Meeting Notes
 
Jean-Louis’s Athens Trip Report
 
Tests for wild species (used for landscape restoration) was an important topic. They need “lighter” tests and I was approached by Fiona Hay to have the Stat Committee working on this. The idea is that you have more heterogeneity in wild species seed lots and therefore tolerance tables should be less stringent. Attached are some ideas I shared with Fiona. She will send me some data to start the work.
We can use a Beta (heterogeneity in lot , differing P) Binomial Model!
Develop wider tolerances
 
Another important topic was validation of new technologies. One of your colleagues in Bayer gave a very nice presentation (you were cited in this presentation). What I have seen regarding image analysis for purity, OSD and even germination makes me confident that the technologies are now there. Regarding introduction into the Rules, Ernest mentioned that this will need only verification (and not validation): this makes sense to me as it is not a new method we are considering (i.e. same media, same temp regime) but a different measurement instrument (human vs machine) and therefore, we just need verification from the lab developing the “instrument”. I think we would need to have a closer look of the verification criteria (people are talking a lot about accuracy but I am not sure it has been defined consistently…). We will be approached on this and it will be an important topic for the meeting in Verona.
 
Finally, I was impressed by the high level of involvement of Bayer in ISTA (there are 4 people attending the Symposium; nobody from Corteva ☹). Yesterday, during the Young@ISTA meeting, it was mentioned the donation by Bayer of $5000 to support this initiative: very much appreciated as it helped many young people to attend this meeting.
 
dPCR topic was not so interesting
 
Sergio’s request – guided him to other Italian labs (Enrico and Elena) for their thoughts on managing data
 
Michael Kruse Email
His points strengthen our analysis results!
Will send out an email to BSC on Monday to respond
We are ready for the meeting with the variety committee
 
10/19/2022 Meeting Notes
Ruojing presentation – send files to Ruojing – KMR will do that
KMR present from slide 14-16 and demo
JLL present the rest of the presentation
VSI Veg Sub-lotting presentation – send files to ISTA folks -KMR will do that
JLL present whole presentation and KMR help with questions and give intro to presentation.
New Requests
Ana request – JLL will think about it.
TZ Testing plan review – JLL will do testing plan review
GMO PT 23 – JLL sent quantitative ratings, Christoph did qualitative ratings, four experts including JLL did rating and there was good agreement
GMO uncertainty JLL reviewed with Enrico
Athens meeting – JLL is all set to go!
 
9/30/2022 Meeting Notes and Action Items
Kirk will present at the meeting with Ruojing on 9/30/2022.  We hope she will invite Steve.
Jean-Louis is close to finishing the work for the VSI Veg Working Group with preliminary indication that there is not limit on number of sub-lots is the company validates their process is homogeneous.  JLL found an amazing result from 2019 paper and using the multivariate hypergeometric distribution.  Note from last meeting: JLL will make some great refinements to the Tomato Sublots work for the ISTA/VSI collaboration.  These refinements are based on the assumption of tomato seed lot homogeneity (industry sub-lot sampling experiment showed evidence of tomato lot homogeneity in most lots tested) and by modeling “true” sub-lot variance (using the 2019 germination paper as a basis) rather than test result variation we expect this reduced variation will result in us being able to recommend more than 15-20 subdivisions of a seed lot can be made.  JLL will run these revised simulations by the end of September. (KMR will send email to Florina and Berta letting them know about this plan)  - multivariate hypergeometric 2109 paper
 
 
 
Meeting Notes and Action Items from 9/14/2022 meeting
 
JLL will attend the Seed Symposium in Athens and is making travel arrangements with the Secretariat
 
JLL will run the AOSA Malabar Spinach Testing Plan R&R Data Analysis for the Germination Committee and Roopa by September 21 using ISTAgermMV and will send the results to Roopa.  (KMR – will send an email to Roopa letting him know of this plan)  DONE-9/19/2022
 
 
JLL will run the rating for GMO PT #23 for Nadine by the end of this week (9/16/2022) and send it to Nadine (he will run it two times to give some lab the opportunity to make improvements)  DONE
 
JLL will make some great refinements to the Tomato Sublots work for the ISTA/VSI collaboration.  These refinements are based on the assumption of tomato seed lot homogeneity (industry sub-lot sampling experiment showed evidence of tomato lot homogeneity in most lots tested) and by modeling “true” sub-lot variance (using the 2019 germination paper as a basis) rather than test result variation we expect this reduced variation will result in us being able to recommend more than 15-20 subdivisions of a seed lot can be made.  JLL will run these revised simulations by the end of September. (KMR will send email to Florina and Berta letting them know about this plan)
 
KMR will respond to Axel (Moisture Committee) recommending a confirmatory validation of the expanded range for the high temperature setting for drying involving:  DONE
2-3 labs
3 species
Temperature levels of: 127 C, 130 C, 133 C
 
KMR will put proposal/analysis together for Purity committee on minimum sample weights for purity and will send to JLL for review and then setup meeting with Roujing   (JLL made corrections to KMR proposal and sent to Ruojing to review on 9/30)
 
Notes from 9/7/2022
Jean-Louis will attend Athens meeting (see item 1 below)  DONE
Jean-Louis made some great revisions to the Miles producibility calculations for extension of the reproducibility variance of a test result rather than for an individual rep!  This is with reference to the request from Andreea and Michael Kruse about the overdispersion factor addition for reproducibility in the ISTAGermMV software.  Kirk will respond to Andreea’s email letting her know we will make these changes.  EMAIL SENT AND JLL WORKING ON THIS
Kirk and Jean-Louis will consider holding a working meeting in April in France (Kirk will add this to a trip to PEY Bayer lab)
We will go through the additional agenda items in the 9/14 meeting and assign items to JLL and KMR for completion
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Support of TCOMs — Tool Development

Calculator for performing

heterogeneity test for
continuous data

k)hecking homogeneity for moisture and conductivity tests

Jean-Louis Laffont and Kirk Remund
ISTA Statistics Committee

For germination, the heterogeneity test is based on a chi-square test which tests if
the variance between samples is not greater than the binomial variance.
For moisture and conductivity, we will follow the same principle: a chi-square test is
used to test if the variance between samples (¢?) is not greater than a reference
variance (62). The null and the alternative hypotheses of the test are:

Hy: 02 < af

Hy:0? > cruz
The test statistic is:

(m—1)s?
H= e —
Og

where m is the number of samples and s? is the sample variance of m sample means.
s? is calculated through fitting the following random effects model:

Yij = Bt oa;te

in which:

. ¥ij is the test result for sample i and replication j;

. 4t is the intercept;

. a; is the random effect of sample i (aq; ~i.1.d. N(0, Gszampze))i
. e;; is the residual (e;; ~i.i.d. N (0, 0225))-

Then:

2
ORes

n
where n is the number of reps for each sample. Note that for balanced data, 52 is
equal to the sample variance of the sample means.
The null hypothesis is then rejected if

H> i am-1
where a is the significance level and y?_, ,,_; is the 1 — a quantile of a chi-square
distribution with m — 1 degrees of freedom.

2 _ .7
§° = oSampIe +
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Support of TCOMs — Tool Development “ W

(continued work under Special Project for comprehensive tool)

CAMBRIDGE UNITED KINGDOM

A K WmWN
Heterogeneity test for conductivity
Mean 17.24
PT number 14-1 P.sat Rep CV 6.1%
Lot number 2 Sample CV 6.5%
Species Pisum sativum
Tolerated CV 9.0% Chi-square test Accept
Significance level homogeneity
Change any value in a yellow cell Test Statistic 4.76 h thesis
Critical value 16.92 Ypo
Number
Sample\Rep Rep1l Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 of reps Mean cv
Sample 1 17.0 17.0 18.2 18.4 4 17.65 4.3%
Sample 2 16.6 185 16.7 18.7 4 17.63 6.4%
Sample 3 15.4 16.8 17.0 16.1 4 16.23 4.5%
Sample 4 16.5 16.3 16.4 16.6 4 16.45 0.8%
Sample 5 17.0 14.9 14.8 17.2 4 15.98 8.2%
Sample 6 18.4 18.4 19.4 18.3 4 18.63 2.8%
Sample 7 14.9 16.1 14.2 18.2 4 15.85 11.1%
Sample 8 18.2 17.2 19.1 19.2 4 18.43 5.1%
Sample 9 16.7 15.0 16.9 17.9 4 16.63 7.2%
Sample 10 20.2 19.3 17.7 18.0 4 18.80 6.2%
Sample 11
Sample 12
Sample 13
Sample 14
Sample 15
Moisture - PT 21-1 Zmay  Conductivity - PT 14-1 P.sat -+ -y
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* ISTA GMO Testing Workshop — Tavazzano, Italy

ISTA supported AOSA/SCST Method Validation Workshop
- Saskatoon, Canada
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Working group (VSI WG)

« Guidance on extending veg sub-lotting increases
to other veg species

Monte Carlo simulations

- Repeated
—
Select prior: & “’“‘“5 N times

: l

Generate * 5 sample values from

« Guidance on OSD lot heterogeneity assessment
using a light OSD test

- - - - ] - ] N _ . i L
(Jean-Louis present Bayesian/simulation modeling in ATC open session) gz | | | orobatitytatthe
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generated values
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(5 -123

H=rrets = 46938787 |
Aio95-1 = 13.2767 significant




Special project — Testing Seed by weighed

replicates (Rules Chapter 13)

For some species (e.g., some trees and
shrubs), it is impractical to count out 100 see
replicates since seeds and inert matter are
indistinguishable.

Therefore, weighed replicates using Table 13
and 13B are used which give approximate “100
seed replicates”.

SR

ISTA

ANNUAL MEETING
01-04 JULY 2024

CAMBRIDGE. UNITED KINGDOM

mnmil@l ﬂmun aly e

International Rules for Seed Testing

Chapter 13: Testing seeds by weighed replicates

Chapter 13: Testing seeds by weighed replicates

13.1 Object

The object of the weighed replicate test is to determine
the maximum permination potential of a seed lot. This
can be used to compare the quality of different seed lots
and also estimate field planting value.

13.2 Definitions

The definitions given in Chapter 5: The germination test
of the ISTA Rulcs, to define germination, normal and ab-
normal seedlings, etc.., also apply to Chapter 13.

13.3 General principles

For weighed replicate tests, the aim is to test a weight
of material containing approximately 400 sced units. The
actual weight of seed tested is a much
the lot than the total amount normally tested in purity and
germination tests. Extreme care must therefore be taken
to ensure that truly representative submitted and working
samples arc drawn, Because of the difficultics of carrying
out a purity analysis, when testing by weighed replicates a
purity test is not normally performed unless requested by
the applicant. Nevertheless, the full size of the working
sample for purity analysis specified in Table 2C must still
be examined for authentication of species and removal
of readily identifiable seeds of other species. The name
and number of such other seeds found, together with the
weight examined, must be reported.

In cases where determination of other seeds by num-
ber is requested, the requirements of Chapter 4 apply

Four replicates of the prescribed weight are drawn
from the working sample by an approved sampling meth-
od. The replicates are planted on o in the substrate, and
g under the temp. and for the
length of time prescribed in Tables 13A and 13B: only
the numbers of normal and abnormal seedlings produced
are recorded. The result is reported as the number of nor-
mal seedlings produced by the weight of seed material
cxamined.

The weighed replicate test is restricted to the tree
species listed in Table 13A and non-iree species listed in
Table 13B. In these species, measurements of purity per-
centage, l!)(‘\l\ﬂnd purc -\::d weight 'md or germination
are imy or

Effective 1 January 2022

naller fraction of

The reasons for this are varied, for example:

a purity test may be impossible, owing to the seed and
inert matter being indistinguishable by eye alone, c.g
most Encalyptus;

a purity test may be impractical, because although the
seed and inert matter are just about distinguishable,
the inert matter constitutes such a large proportion of
the seed lot that a purity test is too costly to perform in
relation to the value of the sced, .g. some Eucalypius
and most Betula;

the majority of the sced lots may have high percent-
ages of empty sced, making it likely that the uncqual
distribution of full and cmpty seed between germina-
tion replicates will bias the number of potential ger-
minants before the germination test has been started,
<.g. most Eucalyprus, Betula and Chloris;

any combination of the above.

13.4 Apparatus

Suitable germination media, materials and equipment as
defined in Chapter 5 should also be used for testing in
Chapter 13

13.5 Procedure
13.5.1 Submitted and working samples

The minimum weights of the submitted and working
samples must be those prescribed in Table 2C. Samples
must be drawn in accordance with the methods referred
toin 2.5,

13.5.2 Physical examination of the
working sample

For Eucalyptus and Betula the whole working sample
must be examined in order to determine that the seeds
are of the species stated by the sender and in order to
identify as far as possible any other seeds contaminating
the seed lot

Testing seeds by weighed replicates

Chapter 13

ISTA ANNUAL MEETING 2024 'gf 01-04 JULY CAMBRIDGE, UNITED KINGDOM
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Special project — Testing Seed by weighed I,,f:

replicates (Rules Chapter 13) LR

Consider a germination test of four replicates of 100 seeds with normal
seedlings 60, 60, 70 and 90

Average germination is 70% and a tolerated range according to table 5B
Part 1 of 18. Observed range is 30 and we conclude the results are out of
tolerance.

For testing seeds by weight, the sum of the number of normal seedings is
280 leading yielding a tolerance of 35 in Table 13C and we conclude the
results are within tolerance.

Large discrepancy in conclusions needs to be addressed and Poisson
distribution basis in Table 13C needs to be corrected.




Special project — Testing Seed by weighed
replicates (Rules Chapter 13)

Y is the random variable “number of
seeds in one replicate”.

Proposed solution is a Binomial
distribution-based approach with a
mean and acceptable variance in the

®ISTA

ANNUAL MEETING
01-04 JULY %{ 2024

il | l:ffl M i nﬂ”h‘ﬂﬁm ﬂlll
l']lnln ﬂmun mn'lt‘l
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number of seeds per replicate (e.g.,
CV=4%) for parameter y versus the
mfgrlor Poisson approach of Table

13C.

Working with Forest Tree & Shrub
Committee on practical CV values
across species.

We start with some notations. Let:\
e 1 be the true unknown percentage of seedlings in the lot.

e Y be the random variable “number of seeds in one replicate’. The mean and the

variance of this distribution are u, and oy respectively.

e X be the random variable “number of seedlings in one replicate’ out of y seeds

(realization of random variable Y).

The conditional variable X|Y = y is binomial(y, 7) and we have:

E[X|Y = y] = ymr and Var[X|Y = y] = yr(1 — m).

We are interested in the expectation and the variance of X unconditionally on Y. We

have:
E[X] = E[E[X|Y]] = E[yn] = nE[y] = mpy
and
Var[X] = Var[E[X|Y]] + E[Var[X|Y]]
= Var[yn] + E[yr(1 —m)]
=m?Var[y] +n(1—m)E[y]
= 2oy + (1 —m)uy
= 07.
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e il [}l el o
replicates (Rules Chapter 13) P
Interim tool has been developed for
tolerances for seeds tested by weighed Germination Tolerances for seeds tested by weighed replicates
repl icates 2-way test equivalent at 2.5% significance level

Number of replicates E
Following example given with average
germination of 70% a revised tolerance of 21 | Average number of seeds per rep (uy)
iS CaICUIated USing d CV=4°/0 and Compared tO CV of the number of seeds per rep 4%
the replicates range of 30 the results are out

of tolerance. [CV=10% yields tolerance of 33] |/ oemnaten =
Reported germination
Table 5B
Experiments can be conducted to calculate Maximum range [ 20 | [ 18 |
practical CVs for different species tested by
weighing rather than counting replicates Change any value in a yellow cell |
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2024-2025 upcoming activities

Webinars
* |SF/ISTA Seed Testing Statistical Tools
* Potential SANSOR Seed Analyst Webinar

Young@ISTA STA Committee Member Workshop

Other ISTA Statistical Theory Special Project Deliverables
* Method Validation
 Sampling
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