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Bacterial (aerial) stem rot, black leg and tuber soft rot of potato are caused by a group of bacteria that 
break down pectic molecules that hold plant cells together. The subsequent break down of plant tissues 
result in a soft rot symptom on stems and tubers. Bacterial stem rot can be caused by Pectobacteriu ca-
rotovorum subsp. carotovorum (formerly Erwinia carotovora subsp. carotovora), Pectobacterium 
atrosepticum (formerly Erwinia carotovora subsp. atroseptica), and Dickeya chrysanthemi (formerly 
Erwinia chrysanthemi). Blackleg is usually caused by P. atrosepticum, and tuber soft rot can be caused 
by all three pectolytic organisms.  
 
Until recently, D. chrysanthemi was not found in the Columbia Basin and was regarded as a subtropical 
to tropical pathogen while P. c. subsp. carotovorum and P. atrosepticum were considered to be patho-
gens on potatoes in temperate climates such as the Columbia Basin. In 2002, 52%, 37%, and 11%, of the 
pectolytic isolates obtained from Ranger stems exhibiting bacterial stem rot in the Columbia Basin were 
P. c. subsp. carotovorum, D. chrysanthemi, and P. atrosepticum respectively, (2, 3).   During the 2002 
growing season, D. chrysanthemi accounted for 42% of all the isolates obtained from tubers, stems and 
aerial portions of the potato plant. A shift was shown to occur among the pathogenic soft rot bacterial to 
a high incidence of D. chrysanthemi in the Columbia Basin (2, 3). D. chrysanthemi is more destructive 
than P. c. subsp. carotovorum and P. atrosepticum, and certain isolates can have a broader host range 
than either P. c. subsp. carotovorum or P. atrosepticum.  
 
There are two main distinguishing features between blackleg and bacterial stem rot.  The first is that 
blackleg is always initiated from the seed piece and the affected tissue is usually black. In contrast, bac-
terial stem rot infections start in the above ground portion of potato stems at points where the stem has 
been damaged or injured. Bacterial stem rot usually appears as various shades of brown or pale green. 
Stem lesions may show the inky black color associated with blackleg, but this is not common. Initial 
lesions are water soaked and will increase from less than an inch in length to more than 12 inches in a 
few days under wet, hot conditions. Infected stems become mushy and will eventually wither and die.  

 
Properties of the Pathogen  
 
A distinction is made among the pectolytic bacteria because they have different characteristics that have 
implications for disease development and management. For example D. chrysanthemi is a high-
temperature organism that grows best at about 98° F whereas P. atrosepticum prefers a lower tempera-
ture, growing best in the 70-75° F range. Furthermore, P. atrosepticum differs from the D. chrysanthemi 
and P. c. subsp. carotovorum in that it occurs almost exclusively on potato and does not naturally infect 
other crops. It does not survive well in soil or in surface water. D. chrysanthemi isolates on the other 
hand, grow well over a wide range of temperature even as high as 98° F. They survive in soil and sur-
face water.  In fact, strains of P. c. subsp. carotovorum have been isolated from coastal salt water and 
various bodies of fresh water, including water used for irrigation. They have even been found in moun-
tain snow packs and clouds, probably reaching such high elevations as aerosols created by ocean surf. 
 
Disease Cycle 
 
Bacterial stem rot is initiated at sites of injuries on potato stems. Injuries can be caused by hilling or 
spray equipment, chewing insects, hail, wind damage and other disease infections such as late blight and 
Sclerotinia stem rot lesions. The bacteria come from decaying seed pieces, irrigation water, rain, or adja-
cent infected plants. P. c. subsp. carotovorum does not usually infect potato stems from the seed piece 
directly through the vascular tissue as does P. atrosepticum.  
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However, some evidence suggests that certain strains of P. c. subsp. carotovorum do infect the vascular 
tissue when field temperatures are high, causing blackleg-like symptoms. Stems infected with bacterial 
stem rot often wither and die during the growing season and disappear from the foliage canopy. The pec-
tolytic bacteria may also incites seed piece decay and contaminates progeny tubers produced on asymp-
tomatic plants from decaying tuber seed pieces. Tubers that become contaminated with the bacteria dur-
ing the growing season may become infected and rot if the bacteria gain access to internal tissues via 
injuries or lenticels that become swollen in water logged soils. The pectolytic bacteria are spread from 
decaying tubers from the field and storage during harvest and bin piling. 
 
An important inoculum source of the pectolytic bacteria causing blackleg, bacterial stem rot and tuber 
soft rot is the potato seed tuber. Potato tubers become infected during the growing season.  Contami-
nated tuber seed pieces often decay during the growing season and as they decay, large numbers of bac-
teria are released into the root zone, contaminating the surface of developing progeny tubers. Tuber len-
ticels are a particularly favorable niche in which the bacteria survive during harvest, storage and replant-
ing. 
 
Disease Development in Commercial Fields 
In the Columbia Basin, initial symptoms of bacterial stem rot are usually observed 28 to 33 days after 
row closure, and generally 5 to 10 days after the first occurrence of Sclerotinia stem rot (Fig 1-3). Inci-
dence of bacterial stem rot generally increases rapidly for two to three weeks and then levels off. Stem 
lesions expand rapidly to consume large proportions of the plant over a few days. The rapid develop-
ment of the disease corresponds with high daily temperatures, dense crop canopies, senescent leaves and 
flowers on the soil surface, and during mid July when crop water demands were high (Figs. 1-3). These 
conditions favor population increases of the pectolytic bacteria in the crop canopy. Bacterial stem rot 
was more severe in 2006 than in 2004 and 2005 probably because of higher daily maximum temperature 
shortly after row closure in 2006 than the previous two years. Additional bacterial stem rot lesions do 
not develop after the crop canopy begins to open up and expose the soil. 
 
In commercial potato fields monitored in the Columbia Basin during the past two years, significantly 
more bacterial stem rot occurred in fields planted after corn than after wheat or grass seed in 2005 and 
2006 (Table 1). Significantly more bacterial stem rot occurred in potatoes planted on sandy loam than on 
silt loam soils in 2005 (Table 1). Soft rot bacteria may survive in corn debris, therefore, corn may play a 
significant role in the development of bacterial stem rot in the Columbia basin. 
 
In controlled experiments in commercial fields in 2005 and 2006, either a mixture of Tanos + mancozeb 
or a mixture of mancozeb + copper hydroxide was applied weekly beginning after row closure and con-
tinued for five to six weeks to half circle sections. One half of each circle was used as a non- treated 
control. Incidence of bacterial stem rot was significantly reduced in the circle sections treated with the 
Tanos plus mancozeb and mancozeb plus copper hydroxide (Kocide) mixtures during both years (Table 
2). Total yields did not significantly differ between the treated and non-treated field sections. Tanos also 
is effective against late blight and early blight and could be an effective chemical component in a disease 
program targeting several diseases. 
 
Current Disease Management Tactics 
Certified seed with a low incidence of soft rot should be used in planting fields, and sanitation practices 
must be applied during cutting and handling seed tubers. Avoid planting in overly wet or dry soil.  
 
Bacterial stem rot is exacerbated by wet conditions.  Dense canopies of foliage and long periods of leaf 
wetness favor the disease. Susceptibility of the plant canopy can be reduced by avoiding cultivars that 
produce long vines and dense foliage, by increasing the spacing between rows, and avoiding over fertili-
zation (especially with nitrogen) that results in excessive growth of the foliage. Potatoes grown after 
corn may require extra attention in managing bacterial stem rot.   
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Carefully control frequency of irrigation water to keep available soil moisture between 89-90% during 
the first portion of the tuber bulking growth stage, between 75-85% during the latter portion of the tuber 
bulking growth stage, and do not replenish soil water by irrigation water until soil moisture is 70-75% 
during the maturation growth stage (Table 3).   
 
We have not shown an improvement in yield with chemical treatments, but treatments can significantly 
impact disease in the field.  The Tanos label is being expanded to include bacterial stem rot of potato.  
Tanos + mancozeb should be applied two and four week after row closure and mancozeb + copper hy-
droxide (Kocide) applied three and five weeks after row closure. Mancozeb + copper hydroxide should 
then be continued at weekly intervals until the canopy begins to open or disease pressure declines. Irri-
gation water must be managed (Table 3) as not to favor bacterial stem rot to make chemical management 
most effective. 
 
 
Figure 1. Mean disease progress curve for bacterial stem rot incidence in two commercial fields in 2004 
and four fields in each of 2005 and 2006 in the Columbia Basin. 
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Figure 2. Disease progress curves for bacterial stem rot incidence based on days after row closure in 
eight commercial potato fields based in the Columbia Basin in 2005. 
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Figure 3. Disease progress curves for bacterial stem rot incidence based on days after row closure in four 
commercial fields in the Columbia Basin in 2006.  
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Table 1.  Incidence of bacterial stem rot in potatoes cropped after corn, wheat and grass seed in south 
central Washington in 2004 through 2006. 

                                         Mean infected stems/20 m 
Previous Crop      2004      2005       2006 
Sandy Loam       

Corn 26.3* (4) 19.8* (4) 43.0* (4) 
Grass seed   8.7 (7) 16.5 (4) 

Mean   12.7* (11) 30.0* (8) 
Silt Loam     15.7 (3) 

Corn   10.0* (3) 4.3 (3) 
Wheat 5 (3) 0.7 (3) 10.0 
Mean   5.4 (6)   

*Significantly greater than in either wheat, grass seed or silt loam. 
(n) = Number of fields. In 2004, 6 fields were Russet Burbank and 1 was Ranger. In 2005, 8 fields were 
Russet Burbank and 3 were Umatilla.  
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Table 2.  Mean incidence of bacterial stem rot in four potato circle-half sections treated with combina-
tions of Tanos, mancozeb, and copper hydroxide in 2005 and 2006. 
 

 
 

*Significantly less than non-treated control. 
 
 
Table 3.  Optimum soil moisture level for potato production and disease management at five potato 
growth stages. 
 

 
 

  
                                 Infected Stems/20 m                  .                  Yield 

  07/28/05 
07/17/06 07/28/06 2005 2006 

Treated 
6* 14.3* 31.5* 39.3 46.13 

Non-Treated 19.3 
43.0 63.3 38.4 46.16 

Growth Stage 
Available Soil Moisture 

I Sprout Development 75 – 85% 

II Vegetative Growth 
75 – 85% 

III Tuber Initiation 
80 – 90%, 70 – 80% if soil temp <60F 

IV Tuber Bulking 80 – 90% most of stage 
75 – 85% latter portion 

V Maturation 
70 – 75% before water is replenished. 


