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From previous studies...

B. cinerea is prevalent on
blueberries

No evidence that B. cinerea
IS an endophyte

Most above-ground
blueberry tissues are
susceptible to infection by
B. cinerea

Majority of the strains are
pathogenic
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Airborne Botrytis spore load

CFU/m3

Farm 2 2021: CFU/m? per sampling site
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Farm 2 2022: CFU/m?3 per sampling site
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Take-home message &) s | i
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1. Botrytis in blueberry orchards / \
vary over a season and
iINncrease as the berries ripen.
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Take-home message

1. There are some fungicide resistance
In orchards.

2. Cyprodinil/fludioxonil (Switch) and
Potassium Bicarbonate (Agricure)
still provide good protection.

3. Fungicide resistance should be
monitored.
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The mycobiome of blueberry-foraging Western wsteuenbosch
Cape honeybees (Apis mellifera capensis) 7 ==

« Support biodiversity

« Food safety

« Economic impact

« Environmental indicators

« Face several challenges
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Brief Report ’ Open access | Published: 09 January 2023

Beehives possess their own distinct microbiomes
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Micro'"bee" ota: Honey Bee Normal Microbiota as a
Part of Superorganism
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The Bee Microbiome: Impact on Bee Health and Model for Evolution and
Ecology of Host-Microbe Interactions
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Bees just wanna have fungi: a review of bee
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From literature

Relative abundance of
the top 10 genera
across different parts of
the bee mycobiome
from all reviewed
studies.
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Genus

. Others

| Candida

. Aureobasidium
B steraria

. Saccharomyces
. Penicilliurm
. Zygosaccharomyces
B Hanseniaspora
B soerinus
B ciadosporium
B =nodotoruia




Fungi on bees
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Gregory, 1941; de Vries, 1952; Staats et al., 2005; Bench et al., 2012



Can bees spread Botrytis? q Stellenbosch | ...
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Can bees spread Botrytis? Sclerboscr
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Can bees spread Botrytis?
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pollens can be one of their important source. The essential amino acids

for honeybees are arginine, histidine, isoleucine, leucine, lysine,
methionine, phenylalanine, threonine, tryptophan and valine (De Groot,
1953). The concentrations of essential amino acids in bee-pollens,
expressed as the percenta ed from 34.59%

The pollen harvested in June 2016 at the blueberry apiary (blueberry management strategy
and/or double management strategy) had significant differences in five essential amino acids
(arginine (A3,103) = 23.11, P < 0.001), lysine (F(3,102) = 9.14, P < 0.001), tryptophan (F(3,103) =
12.57, P <0.001), methionine (F(3,103) =8.57, P < 0.001), and isoleucine (F(3,103) = 4.75, P <
0.01)) compared to pollen harvested at the farmland apiary (control management strateg
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Article | Open access

Nutritional benefit of fungal spores for honey bee
workers

Published: 24 September 2020
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Original Articles
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66 Cite this article https://doi.org/10.1080/0005772X.1990.11099059

New insights into the regulation of plant immunity

by amino acid metabolic pathways : : :
SOS - too many signals for systemic acquired

resistances

Jirgen Zeier

Affiliations + expand
PMID: 23611692 DOI: 10.1111/pce.12122

Free article
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PMID: 22749315 DOI: 10.1016/}.tplants.2012.05.011
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The experiment

Spore
suspension

Blueberry
pollen

Botrytis cinerea
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Cladosporium spp.
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Honeybees were
Pollen was subjected to RNA

subjected to GCMS extraction and qPCR

Kitson et al. 1996; Molnar-Perl and Katona, 2000; Sobolevsky et al.,2003; Matyash et al., 2008; Stenerson et
Science | EyeNzululwazi ngezeNdalo | Natuurwetenskappe al., 2011, Proestos et al., 2013; Conradie et al., 2024; Brutscher et al., 2015.



Amino acid analysis
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Amino acid analysis

Total amino acid

concentration
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Increased amino acid availability —
enhanced nutrition and
physiological support

Reduced amino acid levels limit
availability for honeybee use —
potentially weakening bees



Gene regulation
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Healthy bee — normal
lifecycle, adequate
nutrition

Stressed bees —
pressure to forage, trade-
off between immune
activation and nutrition



Take-home message

1. Bees are able to spread pathogens.

2. Fungal spores can increase the
nutritional value of pollen.

3. The study challenges reductionist
views and highlights
interconnectedness of pollinators,
pathogens, and agricultural systems.
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Fungi within blueberry packhouses

Fungi in Packhouse

Plate counts

Packhouse \ .

1 002 Swabs
samples
collected

for the
2024/2025
season packhouse

Botrytis Identify Botrytis hotspots in the
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Fungi within blueberry packhouses Stclenbosch

. General threshold 1000 CEU / m3 Characterisation of the fungal populationin

« Global discrepancies citrus packing houses

s 200-300 CFU / m3 often set for
sterile environments

Published: 23 October 2008

v |dentification of fungal populationin the

environment and on surfaces of stone fruit
packinghouses

Published: 06 December 2016

* |ndoor to Outdoor (1/0) ratio

» Indicative of favourable fungal
survival conditions

» Acceptable: > 1
« Poor.<2

Postharvest Biology and Technology

Volume 128, June 2017, Pages 153-160

Penicillium air mycoflora in postharvest fruit
handling environments associated with the
pear export chain

Ilonka Scholtz, Nazareth Siyoum, Lise Korsten o=
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B. cinerea presence over time
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Fungi in the Main Packing Areas
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Fungi in the Main Packing Areas q Stellenbosch | .
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Intake Room Cooling Room | Holding Room Main Room Area Dispatch Room

1.2 1.2 1.6 1.4 1.8 1.6
m 0.9 5.4* 5.4* 17.7* 24 5* 16.7*
m 0.7 3.9% 2.5% 53.1* 48.2* 27.3*
0.4 7.6% 2.8* 55.1* 39.1* 3.1*
0.1 0.3 1.0 17.8* 16.3 0.5
0.1 0.0 1.0 4.3* 5.3 0.3
0.3 0.5 0.9 13.0* 17.3* 0.2
1.2 1.2 0.6 10.7* 17.0* 3.2*
0.0 0.0 0.1 12.3* 6.4* 1.5
0.2 0.0 0.1 4.5* 6.7 0.1
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Fungi within blueberry packhouses st

Negative control 1

Sterile soaked cotton wool

Cladospori Trichoderma

l

C. asperulat
C. europaeu.
C. pseudo-

cladosporioi
C. proteacec
C. cladospot
C. ramotene.

| | | \ : Negative control 2 acies, 6 genera
C. tenellum
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Pathogenicity Trials icllenbosch
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B. cinerea P. crustosum P. expansum T. atroviride
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Pathogenicity Trials S

Pathogenicity Status
Day 5 Day 16
B. cinerea B1 X X X X X v
B. cinerea B4 X X v
B. cinerea B5 X X v X X X
P. expansum P1 X X v X X v
P. expansum N10 X X X X X
X X X X X
X X X X X
X X X X X

Science | EyeNzululwazi ngezeNdalo | Natuurwetenskappe



Human Health Assessment
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Take-home message

1. Fungal spores in packing facilities
Increase over the season.

2. Botrytis at low levels and can be
controlled with cold treatment.

3. Different fungal species in facilities,
some of which are potential
pathogens.

4. Fungal loads should be monitored
and managed.
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