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Objectives

Disease re5|stance maturlty, coId tolerance (coIIaboratlons)

Leaf spot (Bipolaris)

Crown rust (Puccm/a coronata)
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Top-perorming plants selecled

Recurrent phenotypic selection (8-10 years)

Progeny of salections
Mean of population shified upwards
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* More than 40 cultivars released
e 2016-2020: seed sales of UF-IFAS cultivars averaged 10 million kg /year, which would
plant over 350,000 ha.



Germplasm
sources

Germplasm Resources Information Network

139 Pl’s: only 14 with known ploidy level
Other sources:

* 15 experimental lines

e 13 commercial cultivars

167 accessions in total

Number of PI's

0 O
< uwn
[e) )]
—

1952
1954
1956
1958
1960
1962
1964
1966
1968
1970
1972
1974
1976
1978
1980
1982
1984
1986
1988
1990
1992
1994
1996
1998



Ploidy level

Rios et al., 2015
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Ploidy level
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GRASS.PLOIDY.LOLIUM.2015.RIOS (includes all traits listed below)

Evaluation location: Florida, United States

Methods: Study was conducted to estimate ploidy level and determine DNA
content of Lolium multiflorum. The average 2C DNA content was 6.13
- 0.36 pg for diploids and 12.30 - 0.83 pg for tetraploids. Five seeds
per accession were used to determine ploidy using flow cytometry.
Diploid and tetraploid annual ryegrass showed significant differences
for morphological and agrenomic traits.

Citations
+ Esteban F. Rios, Kevin E. Kenworthy, and Patricio R. Munoz 2015. Association of Phenotypic Traits with Ploidy and Genome Size in Annual Ryegrass Crop Sci.
(Madison) 55:2078-2090
Researchers:

+ Rios, Esteban, University of Florida
+ Kenworthy, Kevin, University of Florida
» Munoz, Patricio, University of Florida

Traits evaluated:
« PLOIDY - (139 Accessions)

H Diploid [ Tetraploid

NS: no significant difference

Rios et al., 2015 ** - significant differences at P <0.001
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Genetic
diversity

Pablo Sipowicz
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Genomic prediction

Training population
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Predictive ability = r(Phenotype, GEBV)

* Cross-validation

m— Genotype g

Molecular markers (m)
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% GEBV; = 1p+3¥i_ W mj+e

Factors affecting predictive ability: marker density,

LD between markers and QTLs, h?, size and

structure of training and validation populations
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Meuwissen et al., 2001
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Genomic prediction

GEBV; = X0_ Wy m;

Annual ryegrass

Rerm

Family phenotypic value (FV)

Genome-wide Family

Family pooled /

" phenotypic and

\ Prediction (GWFP)
genotypic data Allele w\\//
frequency (m) o

Rios et al., 2021
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Predictive ability

v’ Half-sib progeny =» common strategy in forage and turfgrass species
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Genomic prediction

. Table 2 Population size and results (with SE) for all CV schemes
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Genomic prediction

® o5 &' 5 o
35 diploid ® | @) .
plants o

75 Full-sib families

* 237 Half-sib families =» Training Population

October 2016 January 2017 y 2017 March 2017



Genomic prediction

Germplasm
237 half-sib families; 2 checks (Marshall, Frostproof)
Phenotypic data Pablo Sipowicz
Canopy height (CH), yield (Y), heading date (HD),
and tiller width (TW) were measured in 2018 and 2023.
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Sipowicz et al., unpublished



Genomic prediction

Genomic data
DNA extracted from bulked samples.
Sequence Capture (SC) with 200,000 probes; 3500 SNPs from
Models
G matrix was estimated from allele frequencies using AGHmatrix
GBLUP model fitted using ASReml in R.

Pablo Sipowicz
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Phenomic prediction
y

Pablo Sipowicz

P=G+E+G*E...M+..+GXxExM

Ignore
Matrix A based on pedigree

Matrix G based on molecular markers

Matrix *P based on the phenome

*P: endophenotypes capture the expressed genotypes and the complex regulatory networks
that occur in the different layers between genome and phenotype. Source for phenome NIRS
and/or hyperspectral imagery. Ricent et al., 2018 https://doi.org/10.1534/g3.118.200760

log{1/R)

y=XB+Zg+e g~N(0,P'a})
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Sipowicz et al., unpublished


https://doi.org/10.1534/g3.118.200760

Genomic vs Phenomic prediction

Pablo Sipowicz
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JR & OV N7 Genomic
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Sequence capture genotyping from y=Xp+Zg+e

bulked samples. L
g~N(0,G1g2)

3300

‘ Phenomic

predictors

Near Infrared Spectral profile of annual y=XB+Zg+e

Spectrometer ryegrass samples
g~N(0,P~g})

Sipowicz et al., unpublished
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Breeding for climate adaptation

Compare 2x vs 4x with the same genetic background

Wild and cultivated populations




Breeding for climate adaptation

WUE under normal and elevated CO,
CO,: 540 and 800 ppm

Genotypes: Wild and Cultivar at 2x vs 4x
Water: field capacity and 50% fiel
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