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Potato diseases are one of the factors limiting potato production in Michigan. Two diseases, scab 

and late blight are annual problems that we are working to find solutions to. Because scab has not been 
extensively discussed at the Great Lakes Expo for the last few years, this will be the main topic of the 
presentation. 

Potato common scab is caused by the soil borne bacterial pathogen Streptomyces scabies and 
related species. Common scab is the fourth most economically important disease of potatoes.  Although 
the disease rarely causes yield reduction, significant losses due to reduction of tuber quality can occur.   
There are a range of symptoms that can develop on tubers. These include superficial russet lesions, raised 
lesions that have a corky appearance and generally do not deeply invade into the tuber tissues, and pitted 
lesions that can be ¼ inch or more in depth and diameter.  Streptomyces scabies can also infect root crops 
such as carrot, radish and sugar beet and is known to infect roots of many other plants.    

The potato scab pathogen is generally introduced into the field on infected seed tubers, but there 
are examples of the scab disease occurring in fields that have never been planted in potatoes or other 
susceptible crops.  Streptomyces scabies, like many non-pathogenic streptomycetes, is a good soil invader 
and can survive on organic matter even in the absence of potatoes. However, rotating out of potatoes for 
several years with non-susceptible crops can reduce scab severity.  The scab pathogen has also been 
reported to increase in fields fertilized with animal manures.  In general, the scab pathogen is favored by 
soils with a pH of 5.5-7.5, and thus an increase in pH caused by excess lime application can increase 
severity while decreasing soil pH with acid forming fertilizers such as ammonium sulfate can reduce 
severity of the disease. 

Knowing the timing of infection is important in scab management.  The potato scab pathogen 
cannot infect through a well-developed skin, and most infections occur during the early development of 
the tuber. The pathogen can infect the tuber though stomata and lenticels that have not yet matured and 
formed a suberized barrier. Because most of the infections occur while the tuber is young and still 
expanding, the scab lesions tend to expand in size along with  growth of the tuber (thus, early infections 
may result in more severe disease than  later infections). Disease development is favored by warm, dry 
soil at the time of tuber infection. Wet, well-irrigated soils suppress scab.  Because of this, the sandy, 
well-drained soils found in many potato production areas tend to favor scab. Keeping the soil consistently 
moist during early tuber development is an important way to reduce scab. 

To help reduce the severity of scab, it is recommended that only scab free seed be used. Avoiding 
fields with a history of scab is important. However, use of resistant varieties, irrigation and pH 
management can help reduce scab if infested fields are used for potato production.   Reducing the amount 
of the pathogen in the soil is also an important management tool. Where possible, rotating out of potatoes 
for three or more years can reduce the pathogen population if crops such as cereals, soybeans, or other 
non-susceptible crops are planted.  

The most effective, and perhaps the most difficult, management tool is maintaining soil moisture 
at 80% of soil capacity during early development of the tubers. This is the time period from about a week 
after full emergence to eight weeks after emergence and coincides with tuber initiation and growth of the 



 immature, susceptible tubers. Maintaining consistent soil moisture is a critical part of this 
management scheme, and only a few days of soil drying can result in infection. Once infection occurs, it 
cannot be reversed - even if soil moisture is adequate after infection is initiated.  

One of the best strategies for management of the disease is resistance. When scab presents a risk, 
using resistant or moderately resistant varieties should be used. Some varieties show moderate to good 
resistance includes Superior, Pike, Onaway and the recently released MSU variety Liberator.  However, 
even the most resistant varieties may get a few lesions when conditions are favorable and the field is 
heavily infested.  Thus, good cultural management is still key for scab control even with resistant 
varieties. 

To assist with managing this disease, scab resistance breeding and varietal evaluation has been a 
priority at MSU for several years. Several breeding lines from MSU and elsewhere with scab resistance 
have been identified, and some MSU advanced breeding lines are being or have been developed into  
commercial varieties (see http://www.msu.edu/user/douchesd/data/index.html, for resistance screening 
results)  

Recently, we have begun investigating why cultural practices such as irrigation and use of certain 
green manures can reduce scab. Using both field and greenhouse experiments, we have been able to 
confirm that scab severity can be reduced by managing soil water content. However, this can be difficult 
to manage in the field. Because it is known that certain green manures can reduce scab and long-term 
monocultures of potato can result in a suppression of the disease, it is likely that certain soil microbes 
may act to suppress the scab pathogen. We have successfully isolated several actinomycetes (bacteria 
related to Streptomyces) that can inhibit the growth of Streptomyces scabies under laboratory conditions. 
These strains are no being tested to see if they can also inhibit the development of the scab disease.   

Chemical management of scab has never provided full control of the disease. However, it is 
possible that certain chemical control products may help reduce scab when combined with other practices. 
This past summer we evaluated a PCNB containing product to determine if it can reduce scab when used 
alone or in combination with other tools such as irrigation management. Although there was some 
reduction in disease incidence for one variety, there was no decrease in severity for either variety tested  
(Table 1) 

In summary, to manage scab, the following will help: 1. Maintain adequate soil moisture during 
tuber initiation and growth; 2. Keep soil pH at 5.5 where scab is a known problem; 3. Use resistant 
varieties in fields where scab has been a problem; 4. In scab infected fields, rotate out of potatoes as long 
as possible with crops that are not scab susceptible. 

Late Blight was not as serious this last year as it has been in the past. Some of the reasons for this 
will be discussed along with results the annual fungicide trials.  
 
Table 1. Efficacy of in-furrow at-planting fungicide application of Blocker on incidence and severity of 
common scab and yield in two potato cultivars. 

Common scab incidence and severity Yield (cwt/A) 
Variety treatment rate/A % scab free scab index US1 total 
  mean se  mean se  mean se  mean se  
FL1879 Blocker 10 pt (A) 34.7 3.5 ay 45.4 10.2 a 374.4 3.3 a 381.3 2.8 a 
 Blocker  5 pt(A) 33.3 3.5 a 53.0 7.3 a 332.8 8.1 b 340.3 9.1 b 
 Untreated 2.7 2.7 b 36.2 1.8 a 316.8 13.9 b 330.1 9.8 b 
HSDp=0.05     31.8         
              
Michigan Purple Blocker 10 pt(A) 50.0 1.2 a 28.8 2.4 a 232.0 26.3 a 241.1 25.5 a 
 Blocker  5 pt(A) 41.3 5.3 a 30.8 4.4 a 201.1 7.9 a 207.5 6.6 a 
 Untreated 33.3 4.8 a 35.3 6.7 a 115.7 14.2 b 125.9 14.8 b 
HSDp=0.05x  18.21    20.95        
z Application dates: A= 15 May. 
y Values followed by the same letter are not significantly different at P = 0.05 (Tukey Multiple Comparison). 
x HSDp=0.05 included if no significant difference among mean values. 
 
 



 

 
 
 
 

Potato Early-Die, Nematode Management and Soil Quality 
 

George W. Bird, Professor 
Michigan State University, East Lansing, MI 

 
It is indeed a privilege to be on the Potato Early-Die (PED) Program this afternoon with Dr. Ann 

MacGuidwin, Professor of Nematology at the University of Wisconsin.  Ann is a native of Michigan and 
received her Ph.D. at Michigan State University with yours truly serving as her major professor.  We are 
very proud of the excellent program she has developed in Wisconsin and the leadership she has provided 
for the Science of Nematology.  This afternoon I will make a few brief remarks about the history and 
management of  PED in Michigan before Ann’s featured presentation and then conclude with a few 
summary statements.  The following is based on an article that was recently featured in New Line, a 
publication of the Michigan Potato Industry Commission.   It was written to provide an overview of the 
history of PED in Michigan, provide a summary of the current status of this disease and its management 
and a look to the future. When I arrived at MSU in Aug. of 1973, MI potato growers were starting to 
recognize the significance of  PED.  Some farms were experimenting with soil fumigants  such as D-D, 
Telone and Vorlex.  
 
Nature and Extent of the Problem.-  PED is caused by an interaction between the root-lesion nematode 
(Pratylenchus penetrans) and a fungus known as Verticillium dahliae.  It is most severe in coarse textured 
soils).  A 1975 survey indicated that the root-lesion nematode (RLN) was present in 63.6% of MI potato 
fields.  This nematode was recovered from 93.8% of the acreage sampled in 1982.  In 2005, PED remains 
as a serious challenge to about 50% of MI potato acreage.  Tuber yields in the presence of PED can be as 
low as 150 cwt/acre and exceed 500 cwt/acre in its absence.   PED is most severe in sites of degraded or 
low soil quality.   
 In the 1980s and 1990s, our MSU began a research program to study the underground growth and 
development of the potato plant.  This part of the plant was more complex than expected.  The below 
ground structure of the potato plant consists of eight different parts (seed piece, basal roots, below ground 
stems, nodal roots, stolons, stolon roots, tubers and tuber roots).  All of these have different functions and 
developmental times.  When RLN are present, basal root growth is inhibited within three weeks after 
planting, leading to low tuber yields at harvest.  It was discovered that RLN can directly invade stolon 
tissue, stolon roots and tuber roots, leading to further reductions in yield potential and tuber quality.       
 
Thresholds-Predictive Models.-  Research designed to determine RLN and Verticillium population 
densitiy thresholds for PED management was done in the 1970s.  This work resulted in the PED action 
thresholds currently used by MSU Diagnostic Services, www.cips.msu.edu/diagnostsics.  All MI potato 
land  failing to make yield goals or known to have high PED risk should be periodically sampled for both 
RLN and V. dahliae. 
 
Nematicide Use and Research.-  Research on nematicides was conducted at MSU from 1974-1999.  
This consisted of evaluating fumigants (Telone, Telone II, Vorlex, Vidden-D, Soil-Brom, Nemagon, 
Fumazone), non-fumigants   (Temik, Mocap, Vydate, Mocap and Furadan) and chemigants (Vapam and 
Busan 1020).  Many other chemicals and bionematicides were evaluated.  In recent years, the MPIC 



 

pesticide use survey has provided excellent information that is currently not available for most other MI 
commodities.        
 Shortly after MI potato growers began to use fumigants for nematode control, the non-fumigant 
nematicide-insecticide, Temik 15G was registered for potato production.   Temik was used on about 50% 
of the MI potato acreage the first year and 75% the second year.  The 3rd year, Temik usage was reduced 
to about 50% where it remained as long as this product was available for use in MI.  It was easy to apply, 
did an excellent job of controlling RLN, was relatively inexpensive and also provided control of some 
important  insect pests. 
 Chemigation became popular in MI potato production in the 1980s.  Chemigants (Vapam, Busan 
1020) were applied through center-pivot irrigation systems, providing excellent RLN control and 
extremely high tuber yields.   Systems were also developed for application through travelers and ground-
driven equipment.  Chemigation is an important part of MI potato production. 
 When Temik, an organocarbamate, was banned for use in MI, potato growers using this product 
switched to Mocap, an organophosphate.  Although Mocap is an excellent for RLN control, it does not 
move well in soil.  Mocap must be thoroughly incorporated and the MI system did not have good ways to 
do this, often providing less than satisfactory results, compared to Temik or chemigation.  In recent years 
there has been an increase in the use of Vydate, an organocarbamate for PED management. 
 
Resistant Varieties.-  Research on the severity of PED associated with various potato varieties was 
conducted with relatively little success in 1975-1997.   In 1998, MSU began to evaluate selected varieties 
and lines associated with Dr. Douches’ potato breeding program.  The results of this USDA-funded 
initiative is described in the 2003 MI Potato Research Report.  A number of lines with PED tolerance 
have been identified, and one line was thought to exhibit resistance.   It is now believed that the severe 
level of a scab producing actinomycete associated with this line is responsible for the absence of PED. 
         
Biological Control.-  There are two types of biological control related to nematodes.  The first uses living 
organisms to control plant-parasitic nematodes, such as RLN.  Many potential biological control agents 
have been evaluated for PRF management.  Most of them have worked well under laboratory conditions, 
but none have been successful in field trials.  The second aspect relates to entomopathogenic nematodes.  
These are used as biological control agents for insects, such as the Colorado potato beetle.  
Entomopathogenic nematode products are commercially available and have potential for insect control in 
MI potato production.   
 
Crop Rotation – Farming Systems.-  In 1990, MPIC began to fund a long-term (10 year) crop rotation-
PED.   The first things learned was that late first-year alfalfa and second-year alfalfa were different than 
alfalfa grown in pots under greenhouse conditions.  With very few exceptions, the highest tuber yields 
and least amount of PED were associated with potato crops following two years of alfalfa.  It was also 
learned that when corn and wheat are removed from the system, risk to crop loss caused by northern root-
knot nematodes (NRKN) increases significantly. By 1995, it was apparent that PED was too complex to 
be resolved by crop rotation alone.  The project was redesigned into a farming systems trial leading to a 
realization of the importance of overall soil quality in relation to the occurrence of PED. 
 In 1979, MPIC funded a 7-year integrated project designed to study interactions between soil 
nutrition, PED and other potato production challenges.  The 1979–1985 MI Potato Research Reports are 
full of data related to this project.  Unfortunately, the project was 10-15 years ahead of its time. Both the 
researchers and the potato growers were unable to appreciate the potential significance of the work and 
plan adequately for the next steps.   
 In the late 1990s, research using the techniques-equipment of precision agriculture were 
evaluated for use in PED management.  Commercial fields were mapped for soil physical and chemical 
properties, RLN, PED and tuber yields.  Precision agriculture is excellent for identification of sites and 
parts of fields with high PED risk.  The procedures of precision agriculture clearly demonstrated that 



 

under commercial field conditions, risk to PED and low tuber yields were highly correlated with coarse 
textured soils, high population densities of RLN and various other factors associated with degraded soil.   
 There are currently two farming system trials at MPRF.  One is a 6-year trial designed to 
determine the impact of tillage systems on PED.   It appears that risk to PED and RLN is less with chisel-
tillage than  with a conventional mold-board plow.  The second trial involves a two-year rotation with 
snap beans and sweet corn in addition to various cover crops and organic amendments.     
 
Soil Quality.-  Today,  it is known that most nematodes are not plant parasites like the RLN.  Most of 
them feed on bacteria and fungi and mineralize nutrients such as nitrogen, making it available for plant 
growth.  The highest population densities are usually present in the litter layer and not below the soil 
surface.  Population densities of bacterial and fungal feeding nematodes are low in poor quality-degraded 
soil having a high PED risk.  This results in: 1) an increase in population densities RLN, 2) damage to 
basal roots, nodal roots, stolons, stolon roots and tuber roots, 3) disruption of soil nutrient cycling and 4) 
PED. 
 High quality soil resists degradation and responds to management.  It contains a high diversity of 
types of bacteria, fungi and fauna, resulting in soil structure and enrichment properties necessary for 
optimal plant growth.  Chemicals previously used in potato production for control of infectious diseases 
and insect pests can have negative impacts on bacterial and fungal feeding nematodes, disrupting soil 
nutrient cycles.  This allows nematodes that are less sensitive to these chemicals such as RLN to increase 
their population densities.   Recent investigations have demonstrated that both inorganic fertilizers and 
other agricultural chemicals can impact soil ecosystems in ways that alter nutrient cycling and may reduce 
soil quality.   
 During the past 50 years, research on the role of soil fauna in relation to nutrient cycling has been 
very limited.  It is now being recognized that soil fauna are an essential component of a high quality soil.  
By definition, a high quality soil is one that does not have PED.  A long-term research project at MPRF is 
designed to demonstrate the importance of high quality soil in relation to eliminating risk to PED.  This 
project was started in 2003.  It is designed as a soil renovation initiative.  Crop rotations, soil tillage 
procedures and soil amendments are being used.  The objective is to enhance the soil’s Structure Index 
and Enrichment Index by increasing the quality and quantity of soil organic matter (SOM).  Detailed 
descriptions of the Structure Index and Enrichment Index concepts in relation to PED will be the topic of 
future articles and presentations.  These terms were introduced to the Michigan potato industry at the 
2004 MPRF Field Day.  
 
Future Research Needs.-  Looking back over the last 30 years, I believe that it was a mistake to separate 
MI potato research into its university disciplines.  As all growers are well aware, everything in a potato 
production system impacts all other parts of the system.   The original MPIC Integrated Project is an 
example of the type of research needed for long-term success of the industry.  This, however, must be 
supplemented with projects designed to provide short-term answers to immediate issues while work is 
progressing on how the system should really work (a work in progress that will never and should never be 
completed).  My goal is to continue to provide the MI potato industry with chemical, biological, cultural 
and genetic PED controls.  I believe, however, that PED can be eliminated through enhancement of soil 
quality and plan to make this a major component of my MSU research activities.       
 
PED Management Recommendations.-  It is essential that all potato growers  understand the PED risk 
associated with each field.  The best way to do this is by analysis of long-term records of yields, tuber 
quality and crop rotations.  If yield goals are not obtained, soil and root tissue should be submitted to 
MSU Diagnostic Services for analysis for RLN, Verticillim dahliae and PED.  The MSU PED threshold 
chart is to determine risk.  It must be remembered that once seed pieces have been planted in a site with 
high PED risk, it is almost impossible to control the problem.  Prevention is the best strategy.   It should 
include rotations designed to reduce population densities of RLN and V. dahliae, use of varieties with a 
history of yielding reasonably well in PED sites, and maintenance of optimal soil nutrition and moisture.   



 

 
When population densities of RLLN nematodes or V. dahliae exceed their individual or joint 

action thresholds, it may be necessary to apply a nematicide.  Chemigation with metham or fumigation 
with Telone II should be done the fall before potato planting.  The nematicidal rate of metham should be 
used as described on page 91 of  MSU Ext. Bull. E-312.  If desirable, Vydate should be applied at 
planting.  Use of this material as a foliar spray for Colorado potato beetle control will also reduce risk to 
PED providing a pre-plant or at-plant nematicide has also been used.  MSU research with Mocap show 
that this product must be incorporated into the soil  on a  pre-plant incorporated basis.  Mid-season root 
densities of  RLN can provide as excellent indication of the success of nematode control, PED risk and 
potential tuber yield. 
 The key to elimination of risk to early-die is currently believed to be SOM.  Both the quality and 
quantity of SOM are important.  MI potato growers should ask themselves the following four questions 
about each of their potato fields:  1)  What was the SOM content 150 years ago? 2) What was the SOM 10 
years ago?  3) What is the current SOM? and  What do you want the SOM to be 10 years  from now?  If 
SOM in a field has declined or is less than optimal for highly structured ecosystems that have the 
enrichment capabilities required for profitable potato production, the quality and quantity of SOM needs 
to be enhanced.  During the past five years I have been surprised at how little SOM exists in some coarse 
textured soils in MI and how much organic matter exists at other sites.  Anything that can be done to 
improve the long-term SOM  should reduce risk to PED.   
 Soils with high PED risk are almost always degraded or of poor quality.  Some  respond to 
management and some do not.  In either case, a soil renovation project is probably warranted to improve 
soil quality.  During the past 10 years, science has begun to recognize that nematode community structure 
can be used as an indicator of the quality of soil, water and air. MSU Diagnostic Services offers a 
nematode community structure assessment.  This procedure is being used as part of the soil renovation 
project at MPRF.  Although I have several potato research projects that extend beyond 2006, next year 
will be my last year of formal PED research at Michigan State University before my pending retirement 
on December 31, 2006. 



 
 
 
 

Potato Early Dying Disease 
 

Ann MacGuidwin 
University of Wisconsin-Madison 

 
Potato Early Dying (PED) is a chronic disease that caps yield in all potato production regions.  

There is consensus that Verticillium dahliae is the fungal pathogen primarily responsible for the classic 
symptoms of the disease; wilting, dieback of the foliage, and premature senescence of the plant.  
However, under controlled conditions in the laboratory it is difficult to incite disease in plants inoculated 
with only Verticillium dahliae and under field conditions potato showing disease symptoms are typically 
infected with multiple pathogens, leading many to consider that Verticillium dahliae rarely works alone in 
nature and that potato early dying is the outcome of complex interactions between microbes and the 
potato plant.    Research in Wisconsin has focused on infection of potato by Verticillium dahliae in 
combination with Colletotrichum coccodes and Pratylenchus penetrans. Only Pratylenchus penetrans, 
root lesion nematodes, are consistently and conclusively involved with Vertcillium dahliae to cause the 
potato PED.   
 
Management of PED targets both Verticillium dahliae and Pratylenchus penetrans: 
Dose/response relationships for V. dahliae and P. penetrans have been identified.  In the sandy production 
systems of Wisconsin most potato varieties will lose 10-15% of their yield potential when the initial 
inoculum of V. dahliae exceeds 10 propagules per gram of soil or 200 P. penetrans per 100 cc soil.  When 
these pathogens occur together the thresholds drop to about 3 propagules per gram of soil for V. dahliae 
and 75 P. penetrans per 100 cc soil.  Most commercial fields are infested with both pathogens and the 
threshold values are low relative to what is detected in field samples, so nearly every field is at risk for 
PED.  Approximately 80% of the potato acreage in Wisconsin is fumigated with metham sodium every 
year to reduce losses to PED.  Fumigation is effective because it reduces the initial inoculum of both V. 
dahliae and P. penetrans, but many growers are looking for alternatives and there is a growing interest in 
using cultural management practices to augment or replace soil fumigation.   
 
The impact of soil organic matter on PED: We surveyed 76 commercial potato fields in Wisconsin 
over a three year period to identify soil characteristics in addition to pathogen densities that contribute to 
PED.  Five locations in each field were sampled, georeferenced using GPS, assayed for soil nutrients and 
for V. dahliae and P. penetrans densities, and planted with ‘Russet Burbank’ potato for a bioassay of 
disease under controlled conditions.  Data were collected on cropping history, fumigation events, and 
cultural practices including cover crops and organic amendments.  Most fields were infested with both 
pathogens and most soils responded in the bioassay as predicted based on pathogen inoculum densities.  
However, some soils showed disease disproportionate to pathogen inoculum levels; in some cases lower 
than expected and in other cases higher than expected.  Soil organic matter was negatively correlated with 
disease, as was a biodiversity index based on nematode communities in the soil.  These data suggested 
that practices that increase soil organic matter and biological activity are less likely to develop PED.  We 
tested this hypothesis in a four-year study using paper mill residual amendments.  Soil organic matter was 
increased in amended plots, but so were population densities of P. penetrans and potato early dying was 
not reduced.  We used the same research location, with plot boundaries intact, for another experiment 
using cover crop amendments and found that plots with the prior history of paper mill residual 



amendments had less PED.  These findings show that manipulating the soil environment to foster 
biological activity to the detriment of PED is a complicated undertaking that may require a long time. 
 
Cover crops, solarization, and PED:   
Cover crops have promise for mitigating the impact of PED.  We’ve conducted large scale on-farm 
experiments to evaluate different cover crops for suppression of PED pathogens, disease symptoms, and 
potato yield.  In some experiments the cover crops were planted the first week in August following a pea 
crop and in other experiments they were grown for a full season.  In our most recent work, we studied the 
impact of covering soil with polyethylene immediately after the incorporation of the cover crops in July 
as a green manure.  The effect of the cover crop treatments on PED pathogens was not always predictive 
of potato yields the following year.  Sorghum-sudangrass, Canadian forage pearl millet, and African 
marigold performed best in terms of yield.  ‘Dwarf Essex’ rape decreased soil inoculum levels of V. 
dahliae, and rape, marigold, and Canadian forage pearl millet reduced population densities of P. 
penetrans.  Covering the soil was beneficial for pathogen reduction and yield.  In laboratory experiments, 
residues of a wide range of crops produced volatile compounds toxic to PED pathogens.  The exact 
mechanism operating in the field is not clear, but probably involves both soil chemistry and biological 
activity. 
 
Potential for site-specific management of PED:  My lab collaborated in a project that studied three 
commercial potato fields for the distribution of V. dahliae, P. penetrans, and PED.  Each field was 
sampled on a 1-acre grid and the locations were georeferenced using GPS so that the same locations were 
sampled during the entire rotation sequence.  The distribution of both pathogens was patchy and the 
highest disease ratings correlated with areas where patches of V. dahliae and P. penetrans overlapped.  
The patches remained relatively constant over time.  These data suggest that aiming tactics at only 
portions of a field is feasible, and that the size of the management unit acceptable to the grower is the 
most important consideration.  In 2005 we identified a commercial field with a patchy and severe 
infestation of P. penetrans.  We used solarization as a management tactic on some of the patches and 
achieved a 50% reduction in nematode population densities in an 11-day period.   The field will be 
planted with potato in 2006 and we will continue to track the density and distribution of nematodes in the 
field.   
 
Future directions:  Fumigation has been used to manage PED for the past 20 years and in combination 
with new potato varieties has increased potato yields.  Even so, PED continues to be a persistent problem 
that continues to erode the economics of growing potatoes.  Growers need alternatives to fumigation, but 
the solution is not likely to be in the form of another chemical.  Understanding the soil as a habitat for V. 
dahliae and P. penetrans and making it less hospitable to pathogen populations should be an urgent 
research priority.  In parallel to those efforts, there needs to be improved technology for accurately 
identifying pathogen species from soil samples, tracking pathogen populations in soils, and accurately 
defining their population densities.  The technology currently exists to produce map-based records of 
pathogen distribution that could be layered with data on soil characteristics to provide a user-friendly 
means to review information pertinent to soil management decisions and outcomes. 
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Colorado Potato Beetle 
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Potato growers in the midwestern U.S. have enjoyed more than a decade of outstanding 

control of Colorado potato beetle following the registration of imidacloprid in 1995.  Since then, 
thiamethoxam and acetamiprid, two other neonicotinoid insecticides, have also been registered.  
Products are now available as in-furrow treatments, seed treatments and foliar treatments.  
Unfortunately, resistance to neonicotinoid insecticides in Colorado potato beetles appeared on 
Long Island NY in 1997 and has been found since then throughout the northeastern U.S.   
Resistance to imidacloprid was first found in Michigan in 2004.  Beetles at one site were 
approximately 25 times more resistant to imidacloprid than susceptible beetles.  This raised 
concerns about the continued usefulness of these products in the Midwestern U.S.  
 
Resistance monitoring in 2005.  In 2005, beetles from fields near the 2004 problem site continued 
to express resistance to imidacloprid.  Beetles from one field were 100 times more resistant to 
imidacloprid than susceptible beetles and 17 times more resistant to thiamethoxam (see figure 
below).  This is a major increase compared to 2004 levels.  Two other fields near the 2004 
problem site also showed resistance problems (>10 fold resistance compared to susceptible 
beetles).  Monitoring of other fields in the Midwest did not show any other sites with resistance 
problems.  However, there were a number of fields in Wisconsin and Minnesota where the 
susceptibility of beetles was statistically higher than susceptible beetles, but did not reach a 10 
fold level.  These results raise even more concern than changes may be occurring in the Midwest 
regarding the future effectiveness of neonicotinoid insecticides. 
 
Trap crop research.  Research was begun in 2005 to see if trap crops could be used to help 
manage resistant beetles.  A 6 row wide trap crop of potatoes was planted around a 20-acre field 
where resistance problems occurred in 2004.  The main part of the field was planted to seed corn.  
The trap crop attracted approximately 100,000 beetles during late May and June and the grower 
used non-neonicotinoid insecticides (Agri-Mek, Rimon, and SpinTor) to achieve control at a 
modest cost (only 2 acres total needed to be sprayed).  The trap crop was disked repeatedly and 
destroyed  before larvae matured and entered the soil for pupation.  Very few beetles were found 
in the potato field immediately to the south of the trap crop.  We did not measure long distance 
dispersal of beetles from the trap crop field, but this was probably reduced as well. 
 
Potato tuberworm alert.  Potato tuberworm is normally a semi-tropical insect, including Florida, 
Texas and California, but it has also been a persistent problem in the Pacific Northwest for the 
past several years.  An infestation in the field and in storages occurred in Michigan in the 1970s, 
apparently as the result of infested potatoes from the southern U.S. brought to Michigan and 
discarded.  Growers in the Midwest should be alert for problems.  Look for larvae tunneling in 
the leaves (between the upper and lower leaf surface) during the summer.  Infested tubers will 



have tunneling throughout the tuber and rotting associated with the tunnels.  Wireworms can also 
cause similar tuber damage, so look for larvae in the tuber.  Photos of potato tuberworms and 
damage are at: www.ipm.ucdavis.edu/PMG/r607300211.html. 
 Any foliage or tubers suspected of being infected with potato tuberworm should be 
submitted to MSU Diagnostic Services or to your local MSU Extension county agent for 
identification. 
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Susceptibility of Colorado potato beetles from midwestern potato fields to 
imidacloprid and thiamethoxam.   

LD50 = dose toxic to 50% of the tested group of beetles 
*indicates LD50 values significantly different from susceptible beetles 
RR = resistance ratio compared to susceptible beetles 
 

 


