Genomic prediction of agronomic and malting quality traits in six-rowed winter barley 4 November 2021, CBB6 Budapest Genomic selection More avantages if/when: -GEBV for sex-specific traits (e.g. MILK) -Traits costly to evaluate -Trait can be measured only after animal death or plant harvest -Traits expressed late, e.g. longevity

• Winter barley is the second most cultivated small grain cereal in France #1.2 Mha. • 6-rowed barley for malting purpose is ~specific to

France and largely contributes to the competitivity of the barlet-malt-beer food chain in France (80 % of malt is exported). • Most breeding schemes for 6-rowed barley improvement are based on doubled haploid production (microspores in vitro culture)

Why FSOV GENOMALT p. 9

Genomic prediction of agronomic and malting quality traits in six-rowed winter barley 4 November 2021, CBB6 Budapest Then assemble spatially adjusted plot data into a dataframe: GMALT2YEAR.dtf Not applicable to malting traits (no replicate)

• Global ANOVA on spatially corrected Data e.g. 

FSOV•

  lines from Breeder 1 • 315 breeding lines from Breeder 2 • 105 « founder lines », i.e. registered varieties freely available under UPOV agreement • PHENOTYPED 2 Years Field trials (2018 & 2019 harvests, treated management) • Breeder 1: 3 locations • Breeder 2: 2 locations • Each compagny evaluated its own material + part of founder lines (88 in common) • Agronomic variables available in most locations: Yield (dt/ha), protein content (%), thousang grains weight (g), test weight (Kg/hl), Calibrage (%), heading (days from january 1st), plant height (cm) • Malt-related traits: Only a single location/breeder/year, no replicate: Malt friability, malt extract, wort viscosity and b-Glucan content Homogeneising codes A/A to A:A. C/C to C:C etc • Recoding minor allele -1. heterozygotes 0. major allele +1 (for rrBLUP package): p. 11 Genomic prediction of agronomic and malting quality traits in six-rowed winter barley 4 November 2021, CBB6 Budapest Graphical display of Principal coordinates analysis p. 12 Genomic prediction of agronomic and malting quality traits in six-rowed winter barley 4 November 2021, CBB6 Budapest ANALYSES OF FIELD DATA 2-YEARS 2018-2019 Data cleaning and pre-treatment p. 13 Genomic prediction of agronomic and malting quality traits in six-rowed winter barley 4 November 2021, CBB6 Budapest Pre-treatment: Spatial adjustement: site by site 13 # e.g. Yield_Breeder2019.M0= SpATS(response="Yield".spatial=~SAP(X.Y.nseg=c(10.20)).genot ype="GENO", data=BRE1_2019.dtf, control=list(tolerance=1e-03))
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• Yield2YEAR.LM=lm(Yield~Year + Year:Site + GENO+ GENO*Year + GENO*Site . data=GMALT2YEAR.dtf) • anova(Yield2YEAR.LM) p. 14 4 November 2021, CBB6 Budapest

ANOVA

on spatially corrected Data 14 GENO MAIN EFFECT >> GxE GS on ADJUSTED MEAN

  

																	15	
	F	Yield	Prot	TestW	TGW		Cal		Friability Extract Visco		BGlu		
	(Res=1148																	
	df)																	
	Year (1)	12822 274	909		95		118										
	GENO (698)	2.97 **	4.78 ***	4.55 ***		7.64 ***		7.74 ***		30 ***		11 ***		20.5 ***		27.8 ***		Estimation of main GENO effects with model
	Site/Env (4) 99	98			716		545		218		67		270		281		Yield2YEAR.LM=lm(Yield~ Year
	Year*Site (4) Y*GENO (664) Site*GENO (1243)	845 1.23 NS 1.12 NS	149 1.14 NS 1.10 NS 80,4	546 1.28 * 0.95 NS	18,7 51,8	309 1.28 * 1.09 NS	16,4 57,5	76 1.29 * 1.54 **	18,2 37,9	2.8 **	18,7 44,8	1.9 *	17 58	4.1 *	64 16,5 19,5	3.9 *	26,4 19	Look at « genetic » correlations relevant value + Year:Site + GENO . Yield2YEAR.ADJ=Yield2YEAR.L Add Grand Mean m to get M$coefficients[3:712] 23 data=GMALT2YEARSPAT) 25,5 27 21,6
			10,1		29,5		26,1		43,9		36,5		25				54,6	47,5	55,3
			9,5															

p. 15
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Genotypic correlations: favourable or neutral

p. 18
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