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Potato Early Dying: 
Causal Agents and Managemer 

Where potatoes (Solanum tuberosum 
L.) have been in production for a number 
of years, premature vine death and 
declining yields are often a problem. This 
syndrome, called "early maturity wiltnor 
"potato early dying" (PED), is a factor 
limiting product ion in many areas 
(3,16,18,23,27). 

In long-established potato production 
areas in the United States, especially in 
the north central states (Ohio, Michigan, 
and Wisconsin), the Red River Valley 
(Minnesota and North Dakota), and 
Idaho, the early dying syndrome has 
developed slowly over many years. In 
some cases, growers do not realize that 
their yield expectations are low and have 
come to consider early maturity a normal 
situation on their land. 

A factor further complicating grower 
recognition of this disease in long- 
established production areas has been the 
trend in the last 10-20 years toward 
increased yields owing to changes in 
production practices, including improved 
cultivars, increased use of fertilizers and 
irrigation, and improved pest control. In 
many cases, the disease may not have 
caused actual yield reductions but may 
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have limited yield increases that could 
have been realized from investments 
made in cultural improvements and pest 
control. 

In contrast to its gradual development 
in older production areas, this syndrome 
has come to the forefront very quickly in 
newly irrigated desert production areas 
of Washington and Oregon (23,27). After 
high initial yields on these "virgin" soils, 
the early dying pat tern often has 
developed quickly with subsequent 
croppings. Growers with large investments 
in land and irrigation systems have 
become quite alarmed and have often 
recognized the problem more quickly 
than those who have dealt with it on a 
chronic basis for many years. 

Symptoms of PED are difficult to 
distinguish from normal senescence and 
may initially involve only reduced 
growth.  Early foliar symptoms may 
appear as uneven chlorosis of lower 
leaves on a few plants. Later, some 
wilting of leaflets may occur, but more 
typical is uneven death of lower leaflets. 
Leaf yellowing and death then proceed 
up the stems, which often remain erect 
(Fig. 1). A light brown vascular 
discoloration is often visible at the stem 
base when sliced. Vascular discoloration 
at the stem end of tubers is also typical of 
PED but may result from other causes. 
Advanced symptoms usually do not 
occur until after flowering and may 
consist of decline of isolated plants or, in 
severe cases, early maturity of an entire 
crop (Fig. 2) (3,16,17,27). Confusion may 
occur in diagnosis of PED because the 

symptoms are highly variable and also 
may be associated with other diseases or 
physiological problems. In  addi t ion,  
early stages of P E D  may be confused 
with normal senescence of the lower 
leaves of healthy plants. 

The effect of PED on yield is highly 
variable. Losses up to 30% (6-12 t /ha)  
have been documented in Idaho (3), New 
York (30), and Ohio (28). In an Oregon 
study (23), two comparable fields under 
center-pivot irrigation were compared- 
one new to potato production and one 
with three previous potato crops. Yield in 
the latter field, where PED was severe, 
was approximately 50% that of the 
former. In spite of these observations, 
yield decline is not always associated with 
foliar symptom development (29). This 
probably results f rom environmental  
effects on  the amount  of vascular 
infection and from the compounding 
effects of variable temperature, moisture, 
and/or  nutritional stresses that may 
occur during crop growth. 

Causes of Potato Early Dying 
The primary cause of PED is the soil 

fungus Verticillium (16,17,20,24). Two 
species, V.  albo-atrum (Reinke & 
Berthold) and V. dahliae (Kleb.), are 
involved. Prior to the early 1970s, both 
species were considered forms of V. albo- 
a trum,  but  they a re  now generally 
recognized as separate species (16,17). 
They differ in that V. dahliae forms true 
microsclerotia as survival structures, 
whereas V. albo-atrum forms melanized 
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