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* Identify potential introgression within the Plus tree collection through genetic analysis.

Project Aims

* Quantify the genetic diversity within the Plus tree collection.

* Assess the parentage and identity of progeny sibling families.

Quercus petraea leaf , Ballyhae Rathluirc Co. Cork
Ireland.

Plus Tree Progeny showing good stem straightness Ballyhae Rathluirc

Co. Cork Ireland. High quality Quercus robur Ariundle Oakwood National Nature

Reserve Scotland.



What are plus trees?

Healthy crown

Minimal forking
in crown

Flat branch

Good height to first angle

fork or branch

Clear straight
bole with no
cracks or canker

Absence of
basal sweep
or fluting

Clark, J. & Wilson, T. (2005)
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Traits selected for in Oak plus tree classification and breeding

Dominant in the stand
Tree form (straightness)
Stem quality (absence of defects)

Crown health ( well distributed and able to sustain future growth)

Branch free stem (self pruning)

Plus tree at Forest of Dean Gloucestershire, England

Quercus robur on the road of the Ferry in Tarbert county Kerry
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Progeny trial Charleville IrIand

Progeny trial Little Wittenham UK

Tree Archive JFK arboretum co.
Wexford Ireland

Red points are source of one potential Tree Archive Backhouse woods Kent UK
plus tree



Species Assignment

All individual trees will cluster into
two species groupings.
PCA plot of 412 nuclear SNPs for 1365 Samples
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sNMF (Sparse Non-negative Matrix Factorization) species
assignment probability.

Probability of belonging to Q.petraea or Q.robur

100% probability
Q.petraea

50:50
Potential Hybrid

100% probability
Q.robur
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PCA plot of 412 nuclear SNPs for 1365 Samples
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PCA plot of 412 nuclear SNPs for 480 Samples

21.201%
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snmf assigned species

® Quercus petraea
® Quercus robur
Quercus Species



H: Shannon_Wienerindex

Trinity College Dublin

Colaiste na Trionbide, Baile Atha Cliath

. ,
Varied levels of genotype richness and evenness across plus @&~
trees & progeny

H: Shannon_Wiener Index by Population

2)=12371. p=0.002. éirdlnsl=0'020' Clogs, [0.010. 1.000]. 1y 616 lambda: Simpsons Index of Diversity by Population

2)=12.371, p=0.002, £, =0.020, Clggs, [0.009, 1.000], n ., =616
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Allelic Richness

P

Plus Tree & Progeny show significantly higher Allelic richness when
compared to the reference datasets.

Allelic Richness by Population
T naane(2) = 23.361, p = 8.499e-06. 2 =0.038, Clags, [0.022. 1.000], 1. =616

g, =0.002

lonsion=1.264

Juenpubis Lwoys sleg uung S8} aspued
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rbarD: Standardized Index of Association

Plus tree progeny indicate hon-random association

rbarD: Standardized Index of Association
Trsarmonel2)=11.190, p =0.004, 2, =0.019, Clags [0.010, 1.000]. n,, =604

Piirnmses =0.015

of alleles.
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Non-random association of alleles may
indicate clonal reproduction or strong
selection as expected with progeny tree
seed collection.

Indicates potential of population sub
structure.

Values near 0 Suggest random
association of alleles, typical of sexually
reproducing populations or random
selection.

Plus trees are within the expected
distribution of the reference forest
population.
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Demonstratio
7 Trees
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Progeny Forest
56 families * 39 blocks
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Sampling and SNP
sequencing.
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Are their hybrids or misassigned species identities in the progeny
demonstration line?
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Can we confirm species assignment using tSNE clustering?
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tSNE plot of 412 nuclear SNPs for 53 Samples
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Potential F1 hybrid

Six siblings entirely different
from mother tree and one

sibling

Mother tree clustering near

robur and potential

substructures in sibling groups

® Quercus petraea
@& Quercus robur

Quercus robur x petraea
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Chloroplast and Mitochondrial B c na Trionéide, Baile Atha Cliath

. . . =Y Tolgility College Dublin
Multi Locus Genotype Can Chloroplast and Mitochondrial Multilocus genotypes

provide more insight into parentage?
tSNE plot of 412 nuclear SNPs for 53 Samples

Multi Locus Genotype
MLG.1

® MLG.2
® VLG3
MLG.4

100

A single sibling has differing
MLGs to parent and other al
siblings. Not reflected in S0

clustering.

S-S--S-S-o-0-5 Family

Mother tree MLG is
different to all
progeny.
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Chloroplast and Mitochondrial Multi Locus

Genotype is not associated with species

identity. "

= 88% of all progeny belong to a single MLG R
group. 100

= Chloroplast and Mitochondrial Multilocus

genotypes are highly conserved, variance

in the 27 loci within sibling groups would -150

suggest further investigation of parentage 100 0 o 0 100

is needed. X1
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Further work

* Assess the influence of other Quercus species on our collection.

* Homing in on the effect of population substructures on genetic
diversity metrics.

* Increase the resolution of the Chloroplast and Mitochondrial Multi
Locus Genotypes.

* Fully explain the relationships within each sibling group using nuclear
genotypes.

* Can leaf morphology give some insight into this?
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