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Phytophthora on the move:  
Transmission of late blight from potato seed pieces to sprouts 
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Mount Vernon Research and Extension Unit 
 
 

The plant pathogen, Phytophthora infestans (Mont.) de Bary, has been the 
scourge of potato (Solanum tuberosum L.) growers and a source of curiosity for 
scientists for more than 150 years.  Anton de Bary was the first individual to 
conduct extensive research on this pathogen and the first to state that P. infestans 
causes the mysterious potato blight. De Bary also stated that transmission of the 
pathogen from the seed piece to a growing sprout might be an important source of 
primary inoculum.  He conducted several studies during the late 1800s to 
investigate the occurrence of transmission events.  Since then, the issue of 
transmission and the role that it plays in the epidemiology of late blight has been 
hotly debated.  Much work was done on the incidence of transmission during the 
1920s and 30s.  In the early 1980s, a resurgence of late blight epidemics occurred, 
due to resistance to metalaxyl, a systemic fungicide.  However, during the 1980s 
the issue of seed piece transmission was not commonly discussed in regard to late 
blight management.  Now scientists are again focusing on unlocking the secrets of 
P. infestans transmission events. 
 
Study objective 
 
The objective of this research project is to gain a clearer understanding of the seed 
piece to sprout transmission phenomenon.  By looking at environmental factors, 
such as soil temperature and humidity, we can learn what conditions are 
conductive for transmission.  Eventually it may be possible to predict and 
reproduce transmission events. 
 
Methods and Materials 
 
For all studies conducted, 1-2 oz seed pieces of the cultivar ‘White Rose’ were 
utilized.  Inoculations were with isolate US-11 110B of Phytophthora infestans.  
Inoculations were done by atomizing sporangial suspensions onto the tubers with 
an airbrush to obtain the desired sporangia densities.  Sunshine #1 Potting Mix 
was used as a soil medium. For the temperature experiments, the potting mix was 
churned in a cement mixer, and water added to it until the medium maintained its 
shape when clutched in a fist.  For experiments involving soil moisture 
treatments, the potting mixture was adjusted to a specific soil moisture content on 
the basis of gravimetric water potential.  Experiments were conducted in both the 
greenhouse and growth chambers.   
 
For all temperature related experiments, 3.5” pots were placed in growth 
chambers set to a cycle of 16 hours of light and 8 hours of darkness.  In one 
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experiment, tubers were atomized with 0, 5, 25, 50, 100, or 200 sporangia/seed 
piece, and placed in growth chambers at 13, 16, 18, or 22°C.  The treatments were 
randomly blocked within each growth chamber shelf and each 
temperature/inoculum density combination was replicated at least four times.  The 
pots were watered daily and examined for evidence of transmission. All 
transmission events were confirmed using a dissecting microscope to observe the 
sporangiophores of P. infestans emerging from the stem of the plant.  Data 
collected from this study included emergence, tuber health at harvest, incidence of 
transmission, and dry weight of the plant at time of harvest.  The entire study has 
been repeated three times.  In another experiment, the effect of altering soil 
temperature during the period of sprout emergence was investigated.  After 19 
days passed, and most of the sprouts had emerged, pots were moved into a 
different chamber set at the desired treatment temperature.  Each day the pots 
where watered and checked for evidence of disease development.    
 
All moisture studies, save two, were conducted in the greenhouse. Large plastic 
tubs with drainage holes were used in lieu of individual pots.  Three moisture 
treatments were studied, which included 0.1, 0.8 and 1.5 Bars.  Two inoculum 
densities were chosen: 0 and 25 sporangia per seed piece.  The 25 sporangia per 
seed piece density was chosen because over numerous preliminary experiments, 
the highest incidence of transmission has occurred at this inoculum density, 
regardless of the soil temperature.  There were 8 seed pieces placed in each plastic 
tub and each experiment included eight replications Each day the pots or tubs 
were weighed and water was added to maintain them at the initial moisture 
content. The entire experiment was repeated twice.    
 
Preliminary results 
 
Data from preliminary studies show that cooler soil temperatures (13 and 16ºC) as 
opposed to warmer soil temperatures (19 and 22ºC) appear to favor transmission. 
Constant warm soil temperatures (19º or higher) often do not result in 
transmission events. Since seed piece decay is more rapid at higher temperatures, 
lack of healthy host material may be the reason that the pathogen is not able to 
initiate infection. The interaction of inoculum density and soil temperature may 
greatly influence whether or not transmission occurs. For example, high soil 
temperature plus low inoculum density (<50 sporangia per seed piece) may lead 
to transmission events whereas high soil temperature plus high inoculum density 
may not. Furthermore, soil temperature changes such as 13ºC to 19ºC can lead to 
transmission events. Thus, fluctuating soil temperatures may alternatively 
promote the growth of the plant thereby limiting seed piece decay, but then favor 
the growth of Phytophthora. In some instances soil moisture may play a role in 
transmission events but the defining factor does not appear to be soil moisture in 
our research to date. 
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Discussion 
 
There is much more work to be done regarding seed piece transmission.  We are 
only beginning to understand how transmission occurs and define the 
environmental components governing the event.  What has been discovered is that 
transmission does occur readily and with some degree of predictability.  This 
gives hope that with time forecasting models can be developed that incorporate 
recommendations for soil conditions promoting transmission events.  Other uses 
for this research include using inoculated sprouts for the screening of resistant 
germplasm and testing of seed piece treatments.   
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Figure 1:  Graph of the relationship between percent final emergence and soil 
moisture content on potato seed pieces inoculated with 0 or 25 sporangia per seed 
piece (sp).  The graph shows the combined means of two experiments.  One 
experiment showed a significant interaction of the inoculum and soil moisture, but 
the other did not.  For each treatment combination, 6 out of 48 transmission 
events were witnessed in each experiment at the 0.1 Bars treatment, 1 out of 48 
for the 0.8 Bar treatment, and 6 out of 48 for the 1.5 Bar treatment.   
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Figure 2:  Graphs (A & B) of percent final emergence for a study conducted to 
compare the relationship of temperature and inoculum density of P. infestans on 
potato seed pieces.  The graphs show the combined means of two experiments.  
Graph A shows only the lowest three inoculum densities tested, and Graph B 
shows the remaining three densities.  Transmission events recorded for this study 
include 1 out of 8 inoculated seed pieces in the 13ºC and 25 sporangia/sp 
treatment, 1 out of 8 in the 22ºC and 25 sporangia per seed piece treatment, and 1 
out of 8 at the 22ºC and 50 sporangia per seed piece treatment. 
 

 
Figure 3:  Percent emergence from a study investigating the influence of 
fluctuating and stable temperature treatments on potato seed pieces inoculated 
with 0 or 35 sporangia per seed piece (sp) of Phytophthora infestans.  Observed 
transmission events included 1 out of 15 inoculated seed pieces at the 13-13ºC 
treatment, 2 out of 15 at the 19 to 13ºC treatment and 3 out of 15 at the 13ºC to 
19ºC treatment. 
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