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• A recap on COYU and the proposed change

• Development process

• Extrapolation

• Software

• Software Evaluation
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A recap on COYU

3

 Combined Over-Year Uniformity criterion (COYU)

 A method for determining uniformity of candidate variety
• Mostly used for agricultural crops, but also some vegetables
• Characteristic-by-characteristic
• Quantitative characteristics, measured on single plants

• Works over two or more cycles

• More information in TGP/8

COYU key concepts

4

 Compares uniformity with similar varieties
 TG/1/3 General Introduction

6.4.2.2.1 For measured characteristics, the acceptable level of variation for the variety should not
significantly exceed the level of variation found in comparable varieties already known. UPOV has
proposed several statistical methods for dealing with uniformity in measured quantitative
characteristics. One method, which takes into account variations between years, is the Combined
Over Years Uniformity (COYU) method.

Measures uniformity through standard deviation (SD) of measurements
within plots

• Log (SD+1)

Adjusts for any relationship between variability (SD) and level of
expression (mean)

• This is main element that is changed
Moving-average  Spline
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Development
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 The development process began in 2008

 Proposal for improved COYU made and supported by TWC

 Software developed in R and DUST

 Extrapolation needed to be addressed

 Further improvements to software

 Implementation in a member country

 Introduction of guidance to TGP/8

Current 
stage}

Extrapolation

Key issue
What if candidate has mean
higher or lower than all of the
reference varieties?

Spline and moving average both
unreliable
Plus we need to assess candidate
against similar varieties
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Extrapolation
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UK work
UK DUS Centres and Statisticians had two workshops
Agreed measure for flagging cases
 Extrapolation index – see TWM/1/7

 Identified examples of extrapolation
 To develop guidance based on these
 Revisiting these currently

Proposed improvements to software, especially plots

Extrapolation

FlagIndex

No extrapolationUp to 1.0

No extrapolation issue1.0 to 1.2

Decision based on calculated COYU should be reviewed1.2 to 1.5

Decision based on calculated COYU will be unreliable, and the uniformity recommendation should be
determined at the DUS Test Centre meeting

Above 1.5

Software

8

DUST9NT
• DUST9NT contains a suite of software modules for analysing DUS trials
• New module for COYU with splines
• Been substantially improved recently, as well as DUST9NT itself
• Distributed by AFBI (https://eservices.afbini.gov.uk/dustdownload/)

R package
• Suitable for those wanting to integrate into their own systems
• The COYU package is freely available, including source code:

https://github.com/BiomathematicsAndStatisticsScotland/coyus

Software improvements focussed on DUST9NT
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Software
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DUST9NT improvements

 COYUS9 module
 Improved and corrected output, including extrapolation flags
 CSV output extended – gives easy access to detailed results
 Graphics improved

 PDF
 Candidates labelled
 Option to print one graph with all candidates or one graph for each of the candidates
 Spline extrapolated beyond reference varieties as needed

Wider DUST9NT software
 Maintenance processes modernised with versioned repository and unit tests
 Installation modernised – now more compatible with current Windows 

structures
 Ambition to overhaul interface if funding can be obtained

Software
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Software
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Software
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Software
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Software evaluation
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UK currently undergoing detailed evaluation of DUST9NT
 Installation
 Usual modules – same results as before?
 COYUs module – does it run on your data?

After incorporating any improvements …

Launch of evaluation version of new DUST9NT for UPOV members
 Hopefully late May?
 Would like involvement by current users of DUST9NT
 Evaluation open for ~ one year
 Current version also available

Launch of new version of DUST9NT approx. May 2025
 Old version will still be available for a period
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Thank you for your attention!
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