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Background

A major fungal disease affecting a wide range of crops

More than 400 plant species are affected, including 

vegetables, legumes, fiber crops, fruit crops, trees and 

ornamentals

Verticillium dahliae is a soil-borne pathogen

No effective curative treatment available

Pawpaw (Asimina triloba) is an emerging fruit crop in 

Austria

Verticillium wilt
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Background

Pawpaw (Asimina triloba) native to eastern North 

America

Deciduous tree, winter-hardy down to -20°C

Member of the Annonaceae family (tropical relatives: 

Cherimoya, Guanábana…)

Pawpaw as an emerging crop 
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Natural and expanded range of Asimina triloba

Pawpaw distribution map. Adapted from For the 

Love of Pawpaws (M. Judd, 2019).

- natural range

- expanded range



Background

Pawpaw (Asimina triloba) native to North America

Deciduous tree, winter-hardy down to -20°C

Member of the Annonaceae family (tropical relatives: 

Cherimoya, Guanábana…)

Mango-shaped fruits ripen in September-October

Tropical flavor combining notes of vanilla, banana and 

mango, with a creamy texture

Introduced to Austria in the 1990s 

Today it is grown all over Europe (Italy, Germany, 

Slowenia, Kroatia, Romania…)

Pawpaw as an emerging crop 
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Background
From flowers to fruits
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Background
From flowers to fruits
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Field Observations
Verticillium wilt

Pawpaw is not known to be susceptible to 

Verticillium wilt (Gilman and Watson 1993).

In 2022, first symptoms observed in individual 

trees in a four-year-old Pawpaw plantation 

leaf yellowing and wilting

vascular browning

branch blight

complete dieback
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Field Observations
Verticillium wilt – branch blight
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Field Observations
Verticillium wilt – wilting
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Field Observations
Verticillium wilt – 
complete dieback
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Field Observations
Verticillium wilt – 

vascular browning
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Identification & Methods
From plant material

DNA extraction from symptomatic branches

DNeasy Plant Mini Kit (Qiagen)

TaqMan real-time PCR specific for V. dahliae

Bilodeau et al. 2012
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Identification & Methods
From plant material

Endpoint PCR for Verticillium spp., 

followed by Sequencing 

Nazar et al. 1991



Identification & Methods
From fungal culture

Isolation & morphological identification 

Plating of infected material (surface sterilized) on Potato dextrose agar

Morphological features were consistent with Verticillium dahliae
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Identification & Methods
From fungal culture

DNA-Barcoding 

Internal transcribed spacer (ITS)

Calmodulin (CALM) gene

-> ITS Sequence deposited in GenBank (PX399390)



Koch‘s postulates
Inoculation & Re-isolation of the pathogen

Two different methods (no experience with A. triloba)

Stem inoculation: 

T-shaped bark incision V. dahliae agar plug (~5 mm) 

inserted and moist sterile cotton, sealed with Parafilm®

Root dipping:

rootstocks dipped in V. dahliae conidial suspension 1×107

cfu/ml (30min) and transplanted into 2 L pots

First symptoms 24 days post inoculation
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Plant material 

many plant species from different 

sources from AT, CH, SLO, D, I, FR… 

(Almonds, kaki, kiwi, sweet potatoes, 

watermelons…)

Established unnoticed field infestation

Before 2017: arable crops

 grain, rapeseed, pumpkins, potatoes…

Upcoming Questions
Where does the infection come from?
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Wet sieving and plating method                  

(Neubauer & Heitmann 2011)

Sampling for soil examination in 3 different spots:

next to diseased tree -> 21,6 cfu/g soil ->very high 

inter-row vegetation  -> 10 cfu/g soil    ->high

next to healthy tree    -> 2 cfu/g soil

Detection Method from Soil
High amounts of microsclerotia detected
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Five to ten trees per year die

Dry soil conditions

Drip irrigation (roots on surface)

Regular soil tilling

Damaged roots as entry points?

 use of less invasive machine 

recommended 

mulching

Same machines used in different 

plots

Orchard management
Possible spread of the pathogen
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First report of V. dahliae infecting pawpaw under field conditions

These finding is relevant for growers as it highlights a new host for a 

widespread pathogen

Provide updated details for future growers

 

Conclusions
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EPPO GD: 

Additional Infos
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