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Potato dry rot is a tuber disease caused by several species of Fusarium. The 
predominant species associated with dry rot in storage in the Pacific Northwest is 
F. sambucinum. F. solani var. coeruleum and F. sambucinum are the common 
species causing seed piece decay.  
 
Dry rot is the most damaging storage disease of potato worldwide, affecting up to 
60% of the tubers in some storages. Storage losses annually average 6% with 
extreme losses of 25%. Annual crop loss in the field due to seed piece decay 
averages 6 to 10% with reports as high as 60%. Dry rot Fusaria also produce 
toxins that can be harmful if consumed. 
 
Fusarium can be seed-borne or soil-borne. The fungus gains entrance into the 
tuber primarily through wounds or injuries associated with cutting, harvesting and 
handling operations. If such infections are left unchecked, the tubers slowly rot 
during storage. Growth of Fusarium species in infected tubers is inhibited at 
temperatures below 40F, while growth can be rapid at or above 48F.  
 
Dry rot is identified by a dry, crumbly decay and the presence of the fungus 
growing in the rotting tubers. The fungus may be reddish, white, yellow or dirty 
tan in color. The rot may be wet if soft rot bacteria (Erwinia = Pectobacterium) 
are present. It may cause a vascular discoloration of the tubers and the stem 
similar to Verticillium wilt and cannot be distinguished without laboratory tests. It 
may also cause wilted plants in the field, which also resemble Verticillium wilt. 
 
Since the early 1970’s the bendamidazole fungicide, thiabendazole (TBZ), has 
been applied both as a seed piece treatment and on potatoes going into storage. 
TBZ worked well in controlling dry rot until 1990 when TBZ resistant strains of 
F. sambucinum appeared in North America. Currently, TBZ is the only fungicide 
registered for post-harvest treatment of dry rot on potato tubers. 
 
Little is know about what species cause dry rot in the Pacific Northwest and if 
resistance to TBZ is present in this region, both issues are of importance if control 
of this problem is to be achieved.  The work reported here was initiated to answer 
these questions. 
 
More than eight Fusarium species were isolated for potato tubers collected from 
commercial storages during a recent research study conducted by plant 
pathologists at Washington State and Oregon State Universities (Table 1). 
Predominating species were F. sambucinum, F. oxysporum and F. solani. Up to 
50% of the isolates tested for a given species were resistant to TBZ (Table 2). 
Percentage of F. sambucinum isolates tested (62) that were resistant to TBZ was 
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44%. Isolates resistant (sensitive) and insensitive to TBZ were aggressive in 
causing dry rot symptoms in inoculated tubers (Table 3). All F. sambucinum 
isolates were aggressive in causing dry rot symptoms in inoculated tubers of 
Ranger. Some isolates of F. culmorum, F. solani, F. oxysporium, and F. 
lateritium were aggressive in causing dry rot symptoms in inoculated Ranger 
tubers stored at 48F (Table 4). Dry rot of inoculated tubers was significantly more 
severe at 48F than at 41F. Dry rot developed more rapidly in Russet Burbank and 
Umatilla at 46 F than at 42 F. Ranger was more susceptible to dry rot caused by F. 
sambucinum than Russet Burbank and Umatilla (Table 5). 
 
Four Fusarium species caused severe dry rot symptoms in potato tubers. Isolates 
of F. lateritium, and F. oxysporum, were not expected to cause severe dry rot 
symptoms.  The tuber pathogenic isolates of F. lateritium and F. culmorum were 
obtained from tubers collected in commercial storages, while the tuber pathogenic 
isolate of F. oxysporum was obtain from the internal stem of a Ranger plant 
showing vascular wilt symptoms. TBZ resistance was characteristic of most 
Fusarium species isolated from potato tubers collected in the Columbia Basin. 
Research is currently being done to further characterize Fusarium populations 
affecting potato tubers and stems and to develop economical management 
practices for Fusarium dry rot in the Pacific Northwest.   
 
 
 
Table 1.  Fusarium species recovered from potato tubers in commercial storages 
in Washington and Oregon 
  
 

 
Fusarium Species 

 
No. Storages 

 
No. Isolates 

 
F. avenaceum 

 
1 

 
1 

 
F. culmorum 

 
3 

 
4 

 
F. equiseti 

 
2 

 
2 

 
F. oxysporum 

 
18 

 
44 

 
F. proliferatum 

 
2 

 
2 

 
F. sambucinum 

 
25 

 
111 

 
F. solani 

 
15 

 
38 

 
F. sporotrichioides 

 
3 

 
5 

 
F. spp. 

 
19 

 
83 

 
Total 

 
46 

 
290 
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Table 2.  Percentage of Fusarium species isolated from potato tubers collected in 
Washington and Oregon with resistance to thiabendzole (TBZ) 
  
 

 
 
Fusarium Species 

 
 

No. isolates tested 

 
No. isolates that grew 

at 25 ppm TBZ 

 
 

Resistance %  
 
F. avenaceum 

 
2 

 
0 

 
0 

 
F. culmorum 

 
2 

 
1 

 
50 

 
F. equiseti 

 
1 

 
0 

 
0 

 
F. oxysporum 

 
20 

 
4 

 
20 

 
F. proliferatum 

 
2 

 
0 

 
0 

 
F. sambucinum 

 
62 

 
27 

 
44 

 
F. solani 

 
25 

 
8 

 
32 

 
F. sporotrichioides 

 
3 

 
1 

 
33 

 
F. spp. 

 
37 

 
10 

 
27 

 
 
Table 3.  Percentage of rot in Ranger tubers inoculated with Fusarium species 
resistant or sensitive to TBZ at 48 F 
  
 

 
Resistant to TBZ 

 
%  Tuber rot 

 
Isolate number 

 
Fusarium spp. 

 
 

 
F - 106 

 
F. sambucinum 

 
52 

 
F - 121 

 
F. sambucinum 

 
41 

 
F - 110 

 
F. oxysporum 

 
3 

 
F - 116 

 
F. solani 

 
13 

 
Sensitive to TBZ 

 
 

 
 

 
F - 107 

 
F. sambucinum 

 
6 

 
F - 120 

 
F. culmorum 

 
10 

 
F - 112 

 
F. oxysporum 

 
1 

 
F - 118 

 
F. solani 

 
2 
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Table 4.  Percentage dry rot of Ranger tubers inoculated with isolates of several 
species of Fusarium and stored at two temperatures 
   
  

 
 

 
 

 
                               % Tuber Rot 

 
Species 

 
 No. Isolates 

 
 48 F 

 
 41 F 

 
 

 
 

 
     Mean     

 
    Range     

 
     Mean     

 
   Range    

 
F. sambucinum 

 
10 

 
46 

 
6-68 

 
22 

 
14-27 

 
F. oxysporum 

 
7 

 
9 

 
1-52 

 
4 

 
1-25 

 
F. solani 

 
3 

 
5 

 
1-13 

 
2 

 
1-3 

 
F. culmorum 

 
2 

 
24 

 
10-38 

 
18 

 
11-25 

 
F. lateritium 

 
1 

 
63 

 
  ---- 

 
7 

 
  ---- 

 
Not identified 

 
2 

 
3 

 
1-5 

 
1 

 
1-2 

  
 
Table 5.  Severity of Fusarium dry rot, caused by F. sambucinum, on three potato 
cultivars stored at two temperatures 
  
 

 
 

 
                                          Temperature                                      

 
Cultivar 

 
       42 F 

 
                 46 F 

 
Russet Burbank 

 
    23 a 

 
                 58* 

 
Umatilla 

 
   38 a 

 
                 66* 

 
Ranger Russet 

 
   84 b 

 
                 78 

* Significantly more severe than at 42 
 
 


