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Wild Aronia
and speciation
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A F L P Amplified Fragment Length Polymorphism
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How many wild Aronia species are there?




The Genus Aronia - wild species

Aronia arbutifolia — red chokeberry

Aronia prunifolia — purple chokeberry

Aronia melanocarpa (diploid) — black chokeberry
Aronia melanocarpa (tetraploid) — black chokeberry

Aronia melanocarpa (tetraploid Southern)
NEW SPECIES?!



Largest wild Aronia germplasm collection in the wor

120 different accessions from 25 states
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Taxanomic Group
A. arbutifolia, 4n
A. melanocarpa, 2n

A. melanocarpa, 4n
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A. melanocarpas$, 4n
A. prunifolia, 3n

A. prunifolia, 4n
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New species?

Coeflicsent



What Aronia are
farmers growing?

What’s the best
cultivar?



Tetraploid Tetraploid

Tetraploid Tetraploid
melanocarpa  mitschurinii ‘Viking’ P P

melanocarpa mitschurinii ‘Viking’

- Fruit forms are hybrids with Sorbus
(mountain ash)
- Aronia mitschurinii
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Genotype x Environment = Phenotype (plant appearance & performance)

Performance of Chokeberry (4Aronia melanocarpa) in Oregon, USA

Bernadine Strik Chad Finn

Department of Horticulture USAD ARS

Oregon State University Hort Crops Research Lab.
4017 ALS, Corvallis, OR 97331 3420 NW Orchard Ave.
USA Corvallis, OR 97330
Email: strikb(@science.oregonstate.edu USA

Ron Wrolstad

Department of Food Science and Technology

Wiegand Hall

Oregon State University

ConallisOR 97331 (2003) Acta Horticulturae 626: 439-443.

Table 1. Yield, berry weight and percent soluble solids of chokeberry (Aronia
melanocarpa) in 1999-2001 from a planting established in 1997 (from rooted, one-
year-old cuttings). N=4

Cultivar Yield (kg/plant) Berry weight (g) Soluble solids (%)
1999 2000 2001 1999 2000 2001 1999 2000 2001
Nero 124a" 17.9ab 24.1a 1.13b 1.03¢ 2.62c¢ 13.0 19.5a 158

Nowa Wies 11.1a 21.6a 159bc 1.13b 1.13bc 2.69 bc 13.2 164b 17.8
Albigowa 104a 21.6a 205ab 1.22a 125a 2.79ab 12.8 17.5ab 17.5

Kutno 10.0a 22.1a 17.3bc 1.19ab 1.09bc 2.72abc 13.0 16.6b 18.3
Dabrowice 4.8b 139bc 16.5bc 1.25a 1.16ab 2.69 be 13.5 16.5b 16.8
Egerta 44b 13.0c 13.1c 122a 1.15ab 2.82a 134 16.6b 16.7
LSD 24 4.4 6.4 009 010 012 1.1 2.1 1.9

Significance 0.0001 0.0008 0.0347 0.0283 0.0067 0.0200 0.8123 0.0500 0.1562

“ Means followed by the same letter are not significantly different using a protected LSD

(P>0.05)




How does Aronia
make seeds?

Sexual or Asexual?



Schmidt et al. 2015. Development 142 229-241.
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APOMICTIC
" Aronia arbutifolia
Aronia prunifolia (tetraploid)
Aronia melanocarpa (tetraploid)
_Aronia mitschurinii

Pollen parent only

SEXUAL
Pollen or seed parent [Aronia melanocarpa (diploid)

APOMICTIC or SEXUAL
Pollen or seed parent [ Aronia prunifolia (triploid)



Grafting onto
tree rootstocks



Grafting — Why bother?

Raise canopy: a) facilitate mechanical harvesting
b) facilitate weed control

norten time until first fruit harvest?
hange fruit ripening date?
nange fruit biochemical content?

O O
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Cost of grafted plant vs. cutting?



Pyrinae tree rootstocks

Sorbus aucuparia
European Mountain Ash

Sorbus alnifolia
Korean Mountain Ash

Crataegus laevigata
English Hawthorn

Pyrus communis
Common Pear




Preparing the stock

A cut is made at a

45 degree angle

about 1/4 through
the the stock.

About 2.5 cm (in)
Frontview ghove the first cut a
8| second is made going
downward and inward
until it connects with
the first cut.

The bud and stock
ready to be placed
together.

I
Front view I

Preparing the scion

The cuts removing
the bud are the
same as the cuts
in the stock.

The lower cut is made
about 0.6 cm (1/4 in)
below the bud.

A second cut is made

about 1.3 cm (1/2 in)

above the bud coming

downward behind the

bud and connecting
with the first cut

permitting the removal
fo the bud piece.

Parafilm wrap
covers entire chip bud




End of first End of second
growing season growing season




Scion — Aronia mitschurinii ‘Viking’
Bench grafting in April; chip-bud; bare root rootstocks

Crataequs laevigata — 6”

Pyrus communis — 6”

Sorbus alnifolia — 6”

Sorbus aucuparia — 6”

Sorbus aucuparia — 24”

Own root (6” cutting)
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Aronia mitschurinii Aronia mitschurinii Own root Aronia
‘Viking’ on ‘Viking’ on mitschurinii ‘Viking’
Sorbus aucuparia Sorbus aucuparia
rootstock 24” graft rootstock 6” graft




End of third growing season

‘Viking’ on i _ T ‘Viking’ on
Sorbus aucuparia L ¢ Sorbus aucuparia
rootstock 24” graft Tl AL . rootstock 6” graft




‘Viking’ on: ‘Viking’ on:
communis "




Growth by end of second growing season

Rootstock
Sorbus alnifolia
Sorbus aucuparia S
Sorbus aucuparia T
Crataegus laevigata
own root

Pyrus communis

Height
(cm)

68.6
99.3
131.2
43.4
81.1

71.5

Number of
shoots

10.4

18.2

16.9

2.8

4.0

8.0

Total shoot
length (cm)

295.6
622.8
482.0
62.4
193.3

224.4

Average shoot
length (cm)

28.6
34.1
28.5
22.3
48.3

28.0




flower
clusters  total fruit fresh weight dry weight
Rootstock species per plant per plant (g) 100 fruits (g) 100 fruit (g)

Sorbus alnifolia 57 579.9 77.4 12.3
Sorbus aucuparia S 72 898.1 81.2 12.2
Sorbus aucuparia T 73 814.7 86.0 13.3

Crataegus laevigata 36.8 51.3 11.6

Own-root 287.1 80.4 12.2

Pyrus communis 322.7 59.7 3.3
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Aronia Breeding



Diploid melanocarpa from New England




Wild aronia diversity!!
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Dark-fruited Aronia (chokeberry) taxonomic groups

melanocarpa 2n

highest ORAC,,
highest anthocyanins
low phenolics

medium anthocyanins
medium phenolics

prunifolia

lowest anthocyanins
highest phenolics

mitschurinii

lowest ORAC,
highest moisture
low phenolics




Controlled pollinations:
Intergeneric hybridization and sexual polyploidization




Roboz Surgical Ins




~3 months
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Pathway to Aronia mitschurinii

AVAY BBBB ’

Sorbus aucuparia (2x) X Aronia melanocarpa (4x)

BBBB
xSorbaronia fallax (3x) X Aronia melanocarpa (4x)

l

ABBB 5
Aronia mitschurinii (4x) _ *

o~ /



Paternal Genotypes:
Aronia melanocarpa tetraploids




~100 putative Aronia mitschurinii
genotypes under evaluation




Timeline for Introduction

Evaluation in containers (3-5 yrs):
- Growth performance

- Fruit yield

- Fruit quality

- Disease resistance

Evaluation in field (3-5 yrs):
- Same as above
- Multiple locations

Make final selections:
- Patent & license
- Propagate rapidly




Murashige and Skoog salts and vitamins
Sucrose (20-30 g/I)

pH 5.7

Agar (7-8 g/|)

Subculture frequency (6-8 weeks)

Culture storage — Refrigerated xfer 8-12 months

BA Conc. (mg/1)
0.1 0.5 1.0




1 week after
acclimation

3 week after
acclimation




Aronia-Pear hybrid




Hybrid Necrosis (2015, 2016, 2017)

Aronia melanocarpa Pyrus communis
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xSorbaronia dippelii — Pear hybrid

(Sorbus aria x Aronia melanocarpa) (Pyrus communis)
F1 Hybrid Pyrus communis
(AA15/002) (Pear)

28d




Aronia — Sorbus — Pyrus
Hybrids




Other Aronia
activities



Aronia shoot organogenesis techniques
Future transgenic or gene editing crop improvement
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1 acre, 700 plant ‘Viking” pilot orchard
2018 will be 8t growing season

fertility, irrigation, pruning studies — need $$S




What genes control Aronia polyphenol biosynthesis:
RNA-sequencing

ﬁ g ¢ ) transcription a translation

| !' # i i ¥
| replication % reverse

transcription

Protein

Collaboration with: Dr. Huanzhong Wang, Plant Science



Caenorhabditis elegans, roundworm nematode
Model system to study health protective properties of aronia extracts

OXIDATIVE STRESS

Free Radicals Cell with

Normal Cell Attacking Cell Oxidative Stress

Collaboration with: Dr. Elaine Choung-Hee Lee, Kinesiology




Aronia parfait

Collaboration with: Dr. Dennis D'Amico, Animal Science



Jon Mahoney, PhD candidate




