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The relationship between blueberries

and fungi: it is complicated!

Karin Jacobs
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From previous studies…

3

3

• 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
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Airborne Botrytis spore load
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1. Botrytis in blueberry orchards 
vary over a season and 
increase as the berries ripen.

Take-home message
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Fungicide resistance

7
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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.

Take-home message
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The mycobiome of blueberry-foraging Western 
Cape honeybees (Apis mellifera capensis)

• Support biodiversity

• Food safety

• Economic impact

• Environmental indicators

• Face several challenges
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Relative abundance of 
the top 10 genera 
across different parts of 
the bee mycobiome 
from all reviewed 
studies.

From literature
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B. cinerea (G3PDH, HSP60 and RPB2)

C. cladosporioides (ACT and TEF1) 

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

Fungi on bees

Accidental or intentional?
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Can bees spread Botrytis?
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A B C

Can bees spread Botrytis?
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Can bees spread Botrytis?
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Arenas et al., 2021; Kim et al., 2024

Feed preference
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Do bees like fungi?

Changes in the number of bees present at different food sources Changes in pollen weight (mg) from different food sources



Science | EyeNzululwazi ngezeNdalo | Natuurwetenskappe
-43-



Science | EyeNzululwazi ngezeNdalo | Natuurwetenskappe

-44-



Science | EyeNzululwazi ngezeNdalo | Natuurwetenskappe

Cladosporium 

cladosporioidesBotrytis cinereaSpore suspension

Blueberry

pollen

In

field

pollen

Fynbos

pollen

Huang et al., 2014

The experiment
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Kitson et al. 1996; Molnar-Perl and Katona, 2000; Sobolevsky et al.,2003; Matyash et al., 2008; Stenerson et 
al., 2011,  Proestos et al., 2013; Conradie et al., 2024; Brutscher et al., 2015.

How did we test this
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(Control) (Control) (Control)
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Amino acid analysis
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Total amino acid 

concentration

Fynbos (Native)
B. cinerea

C. cladosporioides

In field (Realised)

B. cinerea

C. cladosporioides

Blueberry 

(Experimental)

B. cinerea

C. cladosporioides

-51-

Reduced amino acid levels limit 

availability for honeybee use → 

potentially weakening bees

Increased amino acid availability → 

enhanced nutrition and 

physiological support

Amino acid analysis
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Stressed bees → 
pressure to forage, trade-

off between immune 
activation and nutrition

Healthy bee → normal 
lifecycle, adequate 

nutrition

Gene regulation
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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.

Take-home message
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Fungi within blueberry packhouses

1002 

samples 

collected 

for the 

2024/2025 

season
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• General threshold 1000 CFU / m3

• Global discrepancies

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

• Indoor to Outdoor (I/O) ratio

• Indicative of favourable fungal 
survival conditions

• Acceptable: > 1

• Poor: < 2

Fungi within blueberry packhouses
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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

Known postharvest pathogens + 
human allergen producers
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I/O ratios

Intake Room Cooling Room Holding Room Main Room

Final Cooling 

Area Dispatch Room

July 1.2 1.2 1.6 1.4 1.8 1.6

August 0.9 5.4* 5.4* 17.7* 24.5* 16.7*

August 0.7 3.9* 2.5* 53.1* 48.2* 27.3*

September 0.4 7.6* 2.8* 55.1* 39.1* 3.1*

September 0.1 0.3 1.0 17.8* 16.3* 0.5

October 0.1 0.0 1.0 4.3* 5.3* 0.3

October 0.3 0.5 0.9 13.0* 17.3* 0.2

November 1.2 1.2 0.6 10.7* 17.0* 3.2*

November 0.0 0.0 0.1 12.3* 6.4* 1.5

December 0.2 0.0 0.1 4.5* 6.7* 0.1
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B o t r y t i s

B.  c inerea

B.  pelargoni i

C .  asperulatum

C.  europaeum

C.  pseudo-

cladospor io ides

C.  proteacearum

C.  c ladospor io ides

C.  ramotenel lum

C.  tenel lum

Cl a d osp or iu m

P.  expansum

P.  crustosum

P.  glabrum

P.  adametz io ides

P.  brevicompactum

P.  b ialowiezense

P.  scabrosum

P e n ic i l l i u m A sp e r g i l l u s

A.  fumigatus

A.  f lavus

A.  went i i

Ta l a r om y c e s

T.  albobivert ic i l l ius

T.  minioluteus

Tr ic ho d e r m a

T.  atrovir ide

22 species, 6 genera

Fungi within blueberry packhouses
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B.  c inerea P.  crustosum P.  expansum T.  atrovir ide

Pathogenicity Trials
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Pathogenicity Trials
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Species  level :

P.  expansum A.  f lavusC.  c ladosporioides A.  fumigatus

Tr ichodermaCladosporium Botryt isPenic i l l ium Aspergi l lus Talaromyces

Allergenic,  toxigenic  & opportunist ical ly  pathogenic

Al lergenic

Genus level :

Human Health Assessment
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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.

Take-home message
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Thank you

Enkosi

Dankie
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