
Presentation of PATHOSTAT 

application



Presentation of application

Decision support system

R Shiny app → Interactive web application

https://pathostat.geves.fr

Pathostat-Veg Project

Objectives : 

Support expert analysis with use of resistance test to diseases

More or less 

susceptible ?

https://pathostat.geves.fr/
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Presentation of application

Objectives : 

– Select statistical tests applicable to the quantitative results of bio-tests

– For DUS:

• Identify if varieties are distinct based on non qualitative data

• Provide proof that it is uniform/homogeneous

Purpose : 

– Improvement and harmonisation of decision rules on the interpretation of biotest results

– Improvement of variety judgement

– Better correlation between applicants’ claims and official tests
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Presentation of application

Free hosting and open access on GEVES website

https://pathostat.geves.fr

Application is secure

Data are not saved within application

User manual

Exists in English and French

Application has 2 functions :

The respect of the regulatory framework and official protocol

Adaptability for methodology or research

https://pathostat.geves.fr/
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Statistical Methods
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Statistical Methods

Test on the minimum number

– Minimum threshold number depends on pathosystem (here 30 plants)

– Reference threshold number is automatically selected

– Option to change the value of the minimum threshold
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Statistical Methods

Comparison of distribution between repetitions

– Stacked histogram

• To compare graphically distribution of 

symptoms between repetitions for each 

variety

• Highlights differences between repetitions

Distribution of symptoms for 

repetition 1 of variety 2019.13 

appears different from 

others
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Statistical Methods

Comparison of distribution between repetitions

– Homogeneity test of repetition

• To study the distribution of symptoms between repetitions

• All varieties are pooled together

• Highlights any problems in experimental protocol

• Chi-squared test ( 𝜒2 test )

• Condition for the validity:

– Expected value ≥5 in at least 80 % of cases

• Hypothesis of test :

– 𝐻0 : homogeneity of the distribution of symptoms between repetitions

– 𝐻1 : heterogeneity of the distribution of symptoms between repetitions
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Statistical Methods

Comparison of distribution between repetitions

– Homogeneity test of repetition per variety

• Fisher’s exact test

• To compare distribution between repetitions of each variety

• Preferred to 𝜒2 test because:

– The small number of each repetition

– The predictable imbalance of the expected value

• Hypothesis of test:

– 𝐻0 : homogeneity of the distribution of symptoms between repetitions

– 𝐻1 : heterogeneity of the distribution of symptoms between repetitions
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Statistical Methods

Study of the susceptibility/resistance of varieties

– Histogram – Pie chart

• Allows to view distribution of symptoms for each variety
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Statistical Methods

Study of the susceptibility/resistance of varieties

– Hierarchical Cluster Analysis

• Principle of the method :

• intraclass homogeneity

– interclass heterogeneity

• Criterion of similarity : relative 
frequency of affiliation to each
class of symptom

• Based on Euclidean distance

• Dendrogram (classification tree)

• 5 agglomerative methods

• Cophenetic correlation coefficient

𝑑 𝑥, 𝑦 = ෍

𝑖=1

𝑛

(𝑥𝑖 − 𝑦𝑖)²
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Statistical Methods

Study of the susceptibility/resistance of varieties

– Decisions

• Heterogeneity rule

• Variety is proposed heterogeneous if there are:

– Plants in both extreme classes within the limit of the

tolerated number of off-types

– No plant in at least one of the intermediate classes

• The tolerated number of off-types of extreme classes

depends on:

– Species

– Number of plant in extreme classes of control
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Statistical Methods

Study of the susceptibility/resistance of varieties

– Decisions

• Susceptibility / resistance level of varieties decided on comparison with control

• Model which compare each variety with each control

• Cochran-Armitage test for trend

• Can be considered as an enhancement of the 𝜒2 test

considering the general tendency

𝑁𝑡𝑒𝑠𝑡 = 𝑁𝑣𝑎𝑟𝑖𝑒𝑡𝑦 × 𝑁𝑐𝑜𝑛𝑡𝑟𝑜𝑙

Susceptibility / resistance 

level of variety A ?
More resistant than control 

CASAQUE ROUGE ?
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Statistical Methods

Study of the susceptibility/resistance of varieties

– Decisions

• Cochran-Armitage test for trend

• No condition for the validity 

• CPVO decision rules will determine interpretation of the variety in comparison with controls

– No control bound

– Class 1 mobile
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Statistical Methods

– IR control lower bound

– Resistant control lower bound

– Susceptible control higher bound
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Demonstration of application

PATHOSTAT

https://pathostat.geves.fr

https://pathostat.geves.fr/
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