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» Mixed models:

y =8

Fixed effect : Random effect :

- X is the Rnown design matrix for the - Z is the Rnown design matrix for the
fixed effects relating the random effects relating the observations
observations y to 3, respectively Y to u, respectively

- Bis an unknown vector of fixed - uis an unkRnown vector of random

effects, with mean E(u) = 0 and
variance—covariance matrix var(u) = G

= Related to specific groups or levels
derived from a larger population

effects

= Specific effects we want to estimate
(e.g. the effect of a treatment)
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€ is an unkRnown vector of
random errors, with mean
E(e) = 0 and variance
var(e) = R
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Network 1 -Year 1 Network 1 - Year 2 Network 2 - Year 1

» VSCU network organised in series of trial

» Series depend on the variety list, the year of study and
other criteria: variety types, ploidy, earliness...

® Trials in subplot

» Multi-site and multi-year networR
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® Semi-Latin square or Randomized Complete BlocR Design
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» Multi-partner project that began in 2021

» Fodder species
» Farmers must be able to sow the best varieties
» No post-registration trials (3 years trials)

» Old calculation method:
— Use of a linear model on the average values of the control per year

— Cross multiplication on the predicted values of the controls and average values of the variety
per year

» No longer satisfied the agronomy experts Yy = + cultivar + annee + €

» Use of mixed model ===) Herbe BooR Project
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» 8 mains fodder species:
— English ryegrass
— Annual ryegrass
— ltalian ryegrass
— Hybrid ryegrass
— Tall fescue
— CocRsfoot
— Alfalfa
— Red clover

» For some traits only row trials were used, while for others only
national experimentation networR trials were used

» Randomized Complete Block Design and few semi-latin square

» Subplot value level
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» Model used:

Y ~p+ Cultivar + Typeyear + [diriq + Yearsoywing + Yearserie + Location + Idyiq;: Repetition
+ Cultivar:Yearsyying + Cultivar:Yearserie + Cultivar:Type,qq + Cultivar: Location

+ Yearsowing: TyPeyear + Cultivar:Yeargyying: TYpeyeqr + Cultivar: Idiriq; + Idiriqr: TYDEyear
+ Cultivar: Idiyiq;: TYypeyear + TYPeyeqr: Location + Cultivar: Typeyeq,: Location
+ Cultivar: Id;,iq;: Repetition + €

» BreaRdown according earliness or ploidy
» Simplification of the model if necessary

» Calculation of the estimated marginal means for all the cultivars and trait
@ GEVES | Sz gtise s coniote



» Two approaches to validate new calculation method :

— Compare the two methods output

— Analyze the output of mixed model:
 Summary of the model
* Variance components
* Normality of residuals
» Standard error of the variety effect

» Validation of the mixed model method
» Today : use in GEVES and run by hand

» Future : use in GEVES application

& GEVES |

y =-0.14 + 1.08x ; R2 = 0.82

Old method

3.5
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Mixed model
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Genetic Progress
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® PProject mutli-partner get back in 2023
® All field crop species
® Quantitative character

® Measure changes in the performance of varieties registered and technical rules
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® One value per cultivar / trial / characteristic
® All candidate varieties (registered or not)

® A chosen period of time.

® Only the validated data are considered

® Each character is analysed separately
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® Inspired by Laidig et al. 2014 and Piepho et al. 2014

® Mixed model used:

Y ~ p+ Cultivar + Yearg,ying + Cultivar:Years,ying + Yearsoying: Serie: Trial + €
A J L J

T Y .
Fixed effects Random effects

® Estimated marginal means per cultivar
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» Scatter plot of estimated marginal means per year of filing
®» Linear regression proposed

» Use of the coefficient of the linear regression:
— For information
— For external communication
— To develop new variety registration rule

» For some species other indicators are represented on the plot as plant disease
results
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HS HTV HD AS / Rubrique d'inscription : GRN G+F

Période : 2009 - 2024 / Type variétal :

R2 = 0.94
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» Improvements considered :

— Detection of two (or three) coefficients of linear regression on the studied period,
Instead of one single regression

— Better modelisation in case of non linear regression
— Uses in more species

— How to represent genetic progress for several characteristic at the same time ?
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DonQbt

Use of breeédelS" data to speed up registration and improve information to users
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» Request to the statisticians
— How can be manage the absence of control varieties in the breeder network?

Do the results provided by the breeder corroborate the results of our trials?

» Approach adopted

Use of a third dataset to increase the number of common varieties (breeder data, registration data,
post-registration data)

Use of a mixed model to compensate for the absence of all varieties in all networRs for all years
considered

[Predict the difference in behaviour of varieties according to networRs = consistency

Control if the consistency is within the equivalence interval (equivalence test).
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» Consistency for one year of data :
— Prediction of the cultivar-networR interaction for decision traits (yield, humidity, logging for grain maize).
Y ~u+ Network + Cultivar + Cultivar: Network 4+ Network:Trial + €
Fixed effects Random effects
— Consistency is defined as the difference between predictors of cultivar-networR interaction between the

breeder’'s network and GEVES network
Consistency; = Cultivar; : Networkggyrs — Cultivar; : Networkg,eeder

» Consistency for multi-year data (2 or 3 years):

— Prediction of the cultivar-networR interaction for decision traits (yield, humidity, logging).

Y ~ p+Network+Year_sowing+Network:Year_sowing+Cultivar+Cultivar:Year_sowing+Cultivar:Network
+Cultivar:Network:Year_sowing +Year_sowing:Network:Trial+ ¢

Fixed effects Random effects

— Consistency is defined as the difference between predictors of cultivar-network and cultivar-networR-

year interactions between the breeder’'s networkR and GEVES networR

Consistency; = Cultivar; : Networkg;gygs — Cultivar; : NetworKgreeder
Yy=o Cultivar;: Networkggygs: Yean, B Yy=o Cultivar;: Networkgyeeqer: Year,

n

n
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® 90% confidence interval for the consistency

® Equivalence test

Consistency value for a variety

and for a given characteristic
Confidence interval for consistency

for a variety and for a given
characteristic

Equivalence interval limits for a

Equivalence
démontrée

Mon-équivalence
démontrée

Equivalence non
démontrée

given character
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® Choice of the limits for the equivalence test : example of grain yield

Modéle homoscédastique
140

120
100

80

Fréquence

60

40

20
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» Results

Breeders’ data have been used routinely for maize registration since 2020.

The supply of data acquired in breeders’ networRs is optional, but widely used, since 70% of the studied
varieties benefit from data supply. The data are judged to be inconsistent for 10-15% of varieties. The
script results are confirmed by individual data checRs.

Registration is based on the GEVES networR, but the registration threshold is lowered if the breeder
data are consistent. Approximately 5% of the varieties examined are registered in one year thanRks to
the breeders’ data.

The use of breeders’ data to improve user information was planned during the development of the
website www.varmais.fr but has not yet been implemented.

Prospects : The CTPPS Scientific Committee recommends the use of breeders' data when considering
adaptation to climate change during the registration of varieties. Can the data be use? How?

G EVES Groupe d’Etude et de contréle
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http://www.varmais.fr/

» Mixed models enable us to manage a wide diversity of scenarios while perfectly
meeting our issues |

®» ThanR you for your attention !

» Any question ?

A

‘4’ Contact details:

/N

— Thibaud Quemar : thibaud.quemar@ageves.fr

— Christine Fintz : christine.fintz@ageves.fr

— Aurore Philibert : aurore.philibert@aeves.fr

G EV ES Groupe d’Etude et de controle
des Variétés Et des Semences



mailto:thibaud.quemar@geves.fr
mailto:christine.fintz@geves.fr
mailto:aurore.philibert@geves.fr

	Diapositive 1
	Diapositive 2 Introduction
	Diapositive 3 Introduction
	Diapositive 4
	Diapositive 5 Herbe Book
	Diapositive 6 Herbe Book
	Diapositive 7 Herbe Book
	Diapositive 8 Herbe Book
	Diapositive 9
	Diapositive 10 Genetic Progress
	Diapositive 11 Genetic Progress
	Diapositive 12 Genetic Progress
	Diapositive 13 Genetic Progress
	Diapositive 14 Genetic Progress
	Diapositive 15 Genetic Progress
	Diapositive 16
	Diapositive 17 DonObt
	Diapositive 18 DonObt
	Diapositive 19 DonObt
	Diapositive 20 DonObt
	Diapositive 21 DonObt
	Diapositive 22 Conclusion

