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- Blueberry plants have complex relationships with fungi

- Some positive — mycorrhizae or endophytes

Vaccinium corymbosum
T — BIOTIZATION e

* increased plant height
* increased plant biomass
* improved plant vitality

* increased leaf area

* increased root volume =.

Non - biotized * improved root formation Biotized
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. Some negative — pathogens
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Anthracnose Rust Botrytis Powdery mildew Alternaria rot
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Biotic interactions

- Understanding the
scope of the biology and
interactions in complex
communities will aid in
the management of
these ecosystems

@Rhizosphere bacteria £ Temperature ) Water

@Associated bacteria ﬁ Light o gu:trient
: : S a
’Endophytuc bacteria | Rhizosplane i Rhizosphere
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* The genus Botrytis is comprised of ascomycetous plant pathogenic fungi that are
mostly specialists

* B. cinerea is a generalist pathogen that is believed to infect hundreds of plant species,
including blueberries

- Has historically been classified as an exclusively necrotrophic pathogen
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* All isolates clustered with B. cinerea reference
sequences, except two isolates (B. pelargonii and
an unidentified Botrytis)

* No evidence that B. cinerea is an endophyte
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* Most above-ground blueberry tissues are
susceptible to infection by B. cinerea
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Diseased buds BOtfytIS origins
9%

Diseased leaves
3%

Diseased flowers o
40%

Diseased berries
44%

Majority of the strains collected from flowers and
berries
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Majority of the strains are pathogenic
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* Increasing frequency of multi-drug

9 _ _ resistant B. cinerea strains

: * Only one fungicide completely inhibited
. B. cinerea growth at the label

’ recommended rates

! i . i - Cyprodinil & Fludioxonil

Pyraclostrobin Cyprodinil
Boscalid Fludioxonil

Suppression (%) relative to control
= [ = (=1 = = =1 = (=1

=

KHCO,

Fenheximid Pyrimethanil Fluopyram

Fungicide formulation
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Fungicide resistance

Percent supression averages of Botrytis cinerea isolates
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Pyraclostrobin Cyprodinil
Boscalid Fludioxonil

Azoxystrobin KHCO,

Fenheximid Pyrimethanil Fluopyram
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Increased the number of strains

Used a different methodology
and added azoxystrobin

Similar picture emerge

Only one fungicide completely
inhibited B. cinerea growth at the
label recommended rates

- Cyprodinil & Fludioxonil
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* Develop a rapid screen for the presence of
Botrytis spores on berries

LOOking ahead . * High through-put molecular screen for disease

resistance using specific markers:

SdhB (succinate dehydrogenase B), SdhD
(succinate dehydrogenase D) and CytB
(cytochrome C) genes

* Understand the population genetics of
Botrytis on blueberries
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* Consistent recovery of both Botrytis and Cladosporium isolates from the same
diseased material

* This co-abundance suggests some form of interaction
— commensalism?
— mutualism?

— antagonism?
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Some questions....
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What about the roots?
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Healthy roots sustain yields and growth of the
plant

Mycorrhizal fungi are crucial in providing
nutrients to the roots in nutrient poor soils

Ericoid mycorrhizae are abundant in Fynbos
soils

Can be grown in pure culture




EU422951 Erica andevalensisroot associated fungus
EU677763 Leptospermumroot associated fungus
Erica mammosa root associated fungus H1.2a
Erica mammosa root associated fungus E2.5
Erica mammosa root associated fungus A3.2
Erica mammosa root associated fungus H1.2b
DQ069025 Picea mycorrhiza
AY627805 Epacrisroot associated fungus
EU422949 Erica andevalensisroot associated fungus
Erica mammosa root associated fungus E2. G LH
EU422948 Erica andevalensisroot associated fungus rou p
EU422946 Erica andevalensisroot associated fungus
AF099979 Epacridroot endop réyte
Erica mammosa root associated fungus L2.2
Erica mammosa root associated fungus L1.3
AF099091 Epacridroot endophdy’(e
Erica mammosa root associated fungus L2.4
— AF072298 Woollsia ERM Helotiales
AY781230 Leptodontidium elatius
AY 129284 Leptodontidium boreale
EF029197 Helicodendronwebsteri
GQ268587 Ectomycorrhizal pezizomycetes
Erica mammosa root associated fungus A3.4
GQ272635 Scytalidium lignicola
AY268187 Epacris microphyllaroot associated fungus
9 AY348580 P-évmenosoyphus epiphyllus
AY348583 Hymenoscyphusfucatus
AF486121 Phialocephala dimorphospora
Erica mammosa root associated fungus 11.1b
AY259136 Mollisia melaleuca
EU136691 Leptodontidium orchidicola

A AT Tenba0 Bbotspmusancas | Hymenoscyphus ericae
aggregate

Mycorrhizae

AJ292203 Hymenoscyphus bicolor
55\ AF011327 Phialophora finlandia
EU707858 Teratosphaeria associata
HQB50660 Lecidea diapensiae
DQ273328 Lithocarpusroot Pezizomycotina
GQ924065 Boutelouaroot endophyte

Erica mammosa root associated fungus B3.2

99' Erica mammosa root associated fungus B3.6

o) Erica mammosa root associated fungus C2.4
o[ Erica mammosa root associated fungus CC6
Erica mammosa root associated fungus C3.8
Erica mammosa root associated fungus K3.3
oo AY 154706 Alternaria arborescens
5 4¢' Erica mammosa root associated fungus CF4

99
84

Etica mammosa root associated fungus CF2

73 o EU552157 Thyridaria macrostomoides
— EU552140 Lophiostoma macrostomum
Erica mammosa root associated fungus A1.4
GU361936 Lophiostoma chamaecyparidis
94 Erica mammosa root associated fungus G3.1

8 HQ389477 Sporobolusroot endophyte Pleosporales

4 AF 250829 Paraphaeosphaeria michotii
3 DQ426537 Paraphaeosphaeria michotii
Erica mammosa root associated fungus CF1
99| — EU273508 Microdiplodia hawaiiensis
g1l EU552112 Coniothyrium nitidae
6

EUQ094552 Microsphaeropsis arundinis
9% EU552105 Camarosporium brabeji

70— AF050255 Capronia pilosella
9 EUQ035404 Cladophialophora chaetospira
AF050242 Capronia coronata
94 HM136629 Festuca endophyte Chaetothyriales
97

Erica mammosa root associated fungusL.2.1a

99 Erica mammosa root associated fungus L2.1b

76 97— AF177151 Vertexicola confusa
| Erica mammosa root associated fungus M1.1
AY230783 Woollsiaroot associated fungus
EU139244 Porosphaerelia cordanophora
Erica mammosa root associated fungus G2.1
HM365243 Chaetomium jodhpurense

GU966509 Thielavia tefricola
Erica mammosa root associated fungus D1.2

EF127889 Sporothrix lignivora
9 Erica mammosa root associated fungus 13.4b
99| Erica mammosa root associated fungus M3.1a

" Erica mammosa root associated fungus M3.1b
Erica mammosa root associated fungus CK3.4
Erica mammosa root associated fungus C4.5




(] Stellenbosch

So we gave it a try.... e,

UNIVERSITEIT

'Y ‘5‘,».5.4'.",“1_/3‘ e TN o

= rymbosum ‘Legacy’ saplings used for the potting trial
Vaccinium corymbosum g | i i et J

‘Legacy’ plants inoculated
in triplicate with fungal
inoculum isolated from
the roots of Erica sp. The
potting trial took place
over 6 weeks

Root samples taken
before and after

inoculation e . v PET VF |
- 7 = e

rious Erica-associated fungi used in potting trial

Estimated percentage
colonisation (EPC)
manually calculated using
microscopic analysis
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EB3 (p<0,034), EB5

(p<0,017), EB6 (0,018) N {“.
and EB9 (0,011) showed T e |
significant differences in TR

their EPC compared to ——
the control group ‘& ., 42105
! ¢ = 23.469

40.000

46.535

25.806

42 857

60.215

Photographs taken of root sections 64.835
36.735

44.318

40.206

34.146

46.154

EB10

EPC for the blueberry replicates before and BEISES (Control)
after inoculation of the roots. 42.000
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Rhizosphere soil taken
from blueberry orchards
in the Western Cape

Three different farms
were sampled from
various cultivars
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Relative abundance (%)

Indigo Berries

Le Arc Berries

Porterville

Species

. Hyaloscypha _hepaticicola

. Oidiodendron_griseun
Meliniomyces_sp
Qidiodendron_eucalypti

. Hyaloscypha_bicolor

. Pezoloma_unclassified
Hyaloscypha_britannica
Hyaloscypha_sp

. Hyaloscypha_variabiliz

. Qidiodendron_echinulatum

. QOidiodendron_cereale

. Rhizoscyphus _sp

. Qidiodendron_maius

. Oidiodendron_unclassified

. Hyaloscypha_unclassified

. Pezoloma_ericae
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* Relationship between blueberry and fungi is
complex

COHC[USiOI‘I * Use an ecological approach to understand
3 this ecosystem

* Development of rapid detection methods
are vital

* Provide a tool to manage the system for
optimal growth and yield

Science | EyeNzululwazi ngezeNdalo | Natuurwetenskappe https://lovepik.com/images/png-blueberries.html">Blueberries Png vectors by Lovepik.com</a>
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