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ASSESSMENT OF POTATO TUBER RESISTANCE AGAINST DRY ROT 

ABSTRACT 

Fungi of the genus Fusarium display inter- and intraspecific variation in their pathogenic capabilities. 
Although no resistance genes against dry rot have been identified, some indications of the possible defense 
responses are noticeable, since a single isolate might cause lesions of various sizes when infecting tubers of 
different potato cultivars. Pathogenicity tests are routinely used to assess potato tubers resistance against dry 
rot; a setup of pathogenicity test performed at Młochów Research Center is described in this work. 
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INTRODUCTION 

So far, no resistance genes against dry rot have been identified, however par-
ticular potato cultivars differ in their susceptibility which depends on the ag-
gressiveness of the Fusarium species used. As shown in the study by Stef-
ańczyk et al. (2016) F. sambucinum was the most pathogenic among the 12 dif-
ferent species used for inoculation of four potato cultivars. Interestingly, differ-
ences in pathogenic capabilities were also observed between isolates belonging 
to the same species. To assess potato tuber resistance against dry rot, highly 
aggressive Fusarium isolates, previously evaluated on selected cultivars, should 
be used (Sobkowiak and Śliwka, 2013). A high inoculum concentration leads to 
the appearance of earlier dry rot symptoms, thus allowing the assessment to be 
conducted after three weeks of incubation (Sobkowiak and Śliwka, 2013); this 
can help avoid secondary infections often caused by soft rot bacteria. 
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Pathogenicity tests are often described in literature, but no unified dry rot 
resistance assay has been presented. The differences cover inoculum prepara-
tion (conidial suspension, agar plugs with Fusarium mycelium), temperature (4°
C, 10°C, 16°C, 20°C) and time (20, 21, 30, 35 days) of incubation or lesion size 
scoring (depth of necrosis, depth and width averages, lesion in mm2, rot volume 
in mm3, 1-9 scale according to the percentage of the diseased area); common 
conditions comprise the absence of light and maintenance of high relative hu-
midity during the incubation period (Gachango et al., 2012; Gashgari and 
Gherbawy, 2013; Peters et al., 2008a; Peters et al., 2008b; Du et al., 2012; 
Zarzycka, 2001). Instead of wounded tubers, tuber slices inoculated with inocu-
lum plugs have also been proposed for pathogenicity tests (Desjardins and 
Gardner, 1989). 

MATERIALS 

1) Single-spore Fusarium spp. cultures isolated as described by Stefańczyk 
and Sobkowiak (2017) 

2) Potato tubers 
a) for assessing the resistance to dry rot 
b) for inoculum and test conditions control 

3) Metal rod 
4) Pipette tips 
5) Plastic trays with glass covers 
6) Ruler 

EQUIPMENT 

1) Microscope (Carl Zeiss Microscopy, Jenaval) 
2) Haemocytometer (Marienfeld Superior, Thoma) 
3) Pipettes 
4) Room with controlled temperature 

PROCEDURE 

The inoculum preparation 

1) Single-spore fungal cultures grown on a PSA medium at 16°C for three 
weeks are washed with sterile tap water. 

2) Spore concentration is adjusted to 2.5 × 106 × ml-1 using 
a haemocytometer. 

Pathogenicity test 

1) The potato tubers are wounded on their apical ends with a tool (a metal 
rod) causing a wound 10 mm in depth and 5 mm in diameter (Photo 1). 
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Three to ten tubers of each assessed potato genotype are usually tested 
per each of the two replicates. 

Photo 1. The tool used for wounding the potato tubers in the pathogenicity test. The wound 
is then inoculated with Fusarium sp. inoculum introduced with a pipette. 

Note: It is advised to test at least three tubers in each replication, due to the 
variability of the infection process. At Młochów Research Center, five tubers 
per replication are tested. 

2) The wounds are inoculated with 50 µl of inoculum using a pipette and 
the tubers are incubated for 3 weeks in a plastic tray in the dark at 16°C. 
To maintain the humidity, glass is used as a cover. As a control of the 
inoculum and of the test conditions, tubers of standard cultivars of 
known susceptibility are tested simultaneously (Photo 2). 

Photo 2. Tubers of cv. Bartek inoculated with (from left to right) F. avenaceum, F. graminearum, 
F. sambucinum and F. solani isolates after three weeks of incubation in the pathogenicity test. 

Note: The incubation period may have to be adjusted according to size of the 
tubers and the aggressiveness of the isolate.  

At Młochów Research Center, four standard cultivars are used, among which 
cvs. Gawin and Hinga exhibit phenotypes resistant and susceptible to dry rot, 
respectively. 
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3) The tubers are cut in half along their longer axes after the incubation 
period. Using a ruler, two perpendicular diameters of each lesion are 
measured and their mean value denotes the lesion size. 

Note: For your own safety, consider use of a procedure mask during this step. 
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