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The date that potato tubers begin to sprout must be carefully managed to maximize crop value. 

Spouting of fresh, chip and fry processing tubers during storage can decrease crop value, 

increase water loss and pressure bruising, and may promote pathogen entry. A lack of uniform 

sprouting in seed potatoes, especially those planted for early season production, leads to uneven 

canopy closure, changes tuber size distribution at harvest, and can decrease marketable yield. 

Tubers that do not sprout under environmental conditions favorable for sprouting, for example at 

a temperature of approximately 64˚F, are said to be dormant. Dormancy is a complex process 

that depends on genetic information, stage of tuber development and environmental conditions 

during tuber growth and storage.  

 

Potato tubers are underground stems that initiate near the tip of a stolon. Each “eye” is a flattened 

branch that typically contains three or more buds. Dormancy is one aspect of tuber physiological 

age that begins with tuber initiation. For most potato varieties, dormancy intensity varies with 

time and follows a general scheme similar to that shown in Figure 1. Changes in tuber dormancy 

after tuber set are poorly characterized, but a lessening of dormancy late in the growing season as 

tuber bulking slows has been observed. Detachment of tubers from the vines, either as a result of 

natural senescence or mechanical or chemical vine removal, leads to a strengthening of tuber 

dormancy during the following weeks. The intensity of dormancy in stored tubers declines with 

time and eventually they develop the capacity to spout. 

 

 
Figure 1. A generalized scheme for the progression of potato tuber 

dormancy. Modified from  Struik and Wiersema, 1999. 

 

Numerous factors contribute to potato tuber dormancy including variety, developmental time, 

environmental conditions during tuber growth, tuber size, storage conditions, and exposure to 

endogenous and applied dormancy-breaking compounds. Of these factors, variety may be the 

most significant. A very wide range in the length of the dormant period has been observed in 

cultivated potato and its wild species relatives. Landraces of potato grown in equatorial South 

America, especially those in the Phureja group, often lack dormancy at harvest (Huamán and 

Spooner, 2002). Conversely, tubers of Solanum jamesii, a wild species relative of potato that is 
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native to Arizona and New Mexico, may remain dormant for eight years at 40˚F while still 

retaining the ability to sprout normally when warmed (Bamberg, 2010). For most cultivated 

potatoes, however, a narrower range of dormancy is observed. Examples are listed in Table 1. 

Depending on the year and the growing location, the dormancy period for a variety can vary by 

several weeks. 

 

Table 1. Approximate tuber dormancy in five cultivars of potato. Values 

are days from harvest until peeping for tubers stored at 45˚F. 

Variety Dormancy (days) 

Ranger Russet 85 

White Pearl 90 

Snowden  125 

Umatilla Russet 130 

Russet Burbank 155 

 

Environmental conditions during growth influence tuber dormancy for many varieties and may 

account for some of the differences in seed lots observed between growing locations. Warm 

years are often associated with shorter dormancy and cool years with longer dormancy, but this 

is not universally true. Warm temperatures near the time of vine kill can have a large effect on 

physiological age in general and on the duration of dormancy in particular. Dormancy is lost 

most rapidly when temperatures shortly before or after harvest are warm, with the greatest 

reduction in dormancy at temperatures of greater than 80˚F. Day to night temperature 

fluctuations also influence tuber dormancy. Greater diurnal variation in temperature has been 

shown to hasten tuber dormancy loss. One example is shown in Table 2 (Ittersum and Scholte, 

1992). In this case, the average daily temperature during tuber bulking was kept constant at 72˚F, 

but plants were grown under three different day/night temperature regimes. For both the Diamant 

and Désirée varieties, growth at constant temperature produced tubers with longer dormancy 

than growth under varying temperature conditions. Larger daytime to nighttime temperature 

fluctuations (90/54˚F) resulted in tubers with shorter dormancy than more moderate temperature 

fluctuations (80/64˚F). 

 

Table 2. Effect of day and night temperatures during tuber growth on 

the duration of dormancy in days after tuber initiation. 

Day/night 

temperature ˚(F) 

72/72 80/64 90/54 

Average 

temperature (˚F) 

72 72 72 

Diamant 131 123 107 

Désirée 204 197 180 

 

Dormancy of tubers within a seed lot varies, and for some varieties much of this variation can be 

attributed to variation in tuber size, with smaller tubers having longer dormancy than larger 



tubers. This difference in the dormant period between small and large tubers can be several 

weeks. Data for cultivar Diamant are presented in Figure 2 (Ittersum, 1992). Indicated in this 

figure are the approximate sizes of B-size tubers and minitubers. For the B-size tubers, average 

length of the dormant period ranged from approximately 90 days after harvest for 100 g tubers to 

120 days after harvest for 30 g tubers. Minitubers, which often weight less than 10 g, had 

average dormant periods of approximately 140 days.  

 

 

Figure 2. Smaller tubers have longer dormancy than larger tubers. Data are length of the dormant 

period in days after harvest for cultivar Diamant and are extracted from Ittersum, 1992). 

 

Storage temperature has a marked effect on the length of the dormant period. In the range of 

38˚F to 68˚F, lower storage temperatures lengthen the period of tuber dormancy. The importance 

of storage temperature on tuber dormancy is illustrated in Figure 3, which shows average 

dormancy at 42˚F, 45˚F and 48˚F for Russet Burbank and Umatilla Russet grown in Idaho 

(Brandt et al., 2003). For Umatilla Russet, sprouting was observed 100 days after harvest for 

tubers stored at 48˚F, but not until 145 days after harvest for tubers stored at 42˚F. Russet 

Burbank tubers followed a similar pattern, but at each temperature Russet Burbank had a longer 

period of dormancy than Umatilla Russet. 

Figure 3. Length of the dormant period (days after harvest until 80% of tubers 

have at least one sprout) for Umatilla Russet and Russet Burbank at three 

storage temperatures. 



 

How dormancy is established, maintained and eventually lost during storage are active areas of 

research. It is likely that the plant growth regulator abscisic acid (ABA) plays a role in the 

maintenance of tuber dormancy (Suttle, 2004b). Gibberellins contribute to spout growth, but a 

role for gibberellins in dormancy loss per se is not supported by several lines of investigation 

(Suttle, 2004a). A wide variety of small organic molecules including ethylene, carbon disulfide, 

bromoethane, thiourea, ethylene chlorohydrin, those in rindite, and others can reduce tuber 

dormancy though unknown mechanisms (Bryan, 1989). Most of these are toxic to humans, 

require special care if they are to be used safely, and many are not allowed for use in commercial 

potato production.  
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