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Taxonomic
Applications:
Barcoding a
regional flora
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Taxonomic applications:
Barcoding a local flora

« Koffler Scientific Reserve (University of Toronto)
— Basic research (~ 40 papers since 1999)

e« ~ 600 species
— Biodiversity
— Seedlings
— Seed banks
— Invasive & rare
— Hybrids




Barcoding a
local flora

e 3 samples / individual
— Photograph
— Herbarium (KSR, ROM, BIO)
— DNA voucher - “Type”
— BOLD

o 370 species (~ 62%)

e 350 DNA Isolations




Barcoding regional & local floras

e Barcode evaluation and analysis
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Taxonomic applications:
Barcoding Horticultural taxa

 Horticultural industry has identified an number
of needs
— Verifying cultivated lineages

— Determining parentage of material in breeding
programs

o Taxonomically complex groups (TCG’s)

e Cultivated varieties derived from native species

— Clones
— Polyploids
— Inter- or intra-specific hybrids



Barcoding Daffodils (Narcissus)

o Cultivated varieties (13 divisions)
— species, clones, hybrids, polyploid taxa




Barcoding Daffodils (Narcissus)

Most important bulb crop worldwide




Utility of DNA barcodes

o Daffodil Industry
— Cultivar confirmation
— Bulb identification

— Importers / exporters of
bulbs ($)

e Plant breeders

— Parentage of unknown
hybrids or cultivars that
have desired traits

— |dentifications of
seedlings/bulbs

e Garden Enthusiasts
- | — Flower shows & festivals




Barcoding Daffodils (Narcissus)

Botamcal Gardens
(RB J’B@ I\/IBG NPBG, UBC)
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Barcoding Narcissus

« 2 flowering plants / cultivar
— Photograph
— Herbarium (BIO)
— DNA voucher - “Type”
— BOLD

o 309 cultivars / species
— Known provenance
— Clones & polyploids
— Hybrids and their parents
— Unknowns

e DNA Isolations initiated




Leucojum aestivum
Galanthus nivalis

Outgroups

Lapiedra martinezii
Sternbergia lutea
N. papyraceus
N. broussonelii
o0 17:] V- elegans
. |:. N. serotinus
“UN. tazetta
50 = N. jonquilla
1008 N, fernandesii
N. viridiflorus
N, tortifolivs =
N. dubius *
N. bulbocodium 2
N. calcicola
N. albimarginatus
N. atlanticus
N. cuatrecasasii
M. rupicola
N. scaberulus
N. cantabricus
N. hedraeanthus
N. bulbocodium 1
N. triandrus v. concolor
N. triandrus v. triandrus
3 N. triandrus v. cernuus
Y | N. asturiensis
N. cyclamineus
N. jacetanus
BE) N. pseudonarcissus
4] %0 N bicolor
N. hispanicus )
N. alpestris
N. poeticus
N. assoanus
| N. gaditanus
] N. lengispathus
N. nevadensis
N. cavanillesii
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chNA barcodes

— Non-coding (trnL-trnF)
— Coding (ndhF)

Cultivar identification

— Inter-specific variation
— Intra-specific variation
— Parentage assignment
— Unknown samples
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Barcode each sample using regions described In
the barcode evaluation report

R&D to determine the utility of nuclear barcodes
Clade-based testing at inter- intra-specific level

Correlations of molecular results with
morphometric analysis

— Discriminant Function Analysis

Determine parentage of cultivars of hybrid origin
— Maximum likelihood analysis

Multivariate analysis to comparing samples of
unknown lineage with those of known provenance



Narcissus as a model for
Barcoding In Industry

e Other Taxonomically Complex Groups

— Ornamental Horticultural & Landscaping
iIndustry

— Floriculture industry
— Fruit & vegetable crop industry
— Crop science research



Taxonomic Applications:
Barcoding plant collections

 Botanical Garden & Arboreta community
have identified a number of needs

— Verification of contemporary collections
— Tracking the provenance of historical collections

— ldentification of collections of unknown
provenance

* Public interest and interpretative potential



Barcoding plant

e Collections
management

— Royal Botanical
Gardens

— Toronto
Botanical
Gardens

— Verifying
— Unknowns
e Lilacs

collections
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