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New Research on Control of Colorado Potato Beetle 

Edward J. Grafius 
Department of Entomology 

  Michigan State University 

Growers throughout the Eastern and North Central U.S. and Canada rely on imidacloprid and 

thiamethoxam for control of Colorado potato beetle.  These insecticides are used mainly as in-

furrow applications at planting (Admire®, Bayer; Platinum®, Syngenta) or as seed treatments 

(Gaucho®, Genesis®, Bayer) prior to planting.  High levels of resistance to imidacloprid have 

been present in beetles from Long Island NY for several years.  In 2002, imidacloprid resistance 

problems were documented for the first time outside of Long Island (Delaware and 

Pennsylvania).  In 2003, serious imidacloprid resistance problems were reported from 

Massachusetts and Maine and beetles from the Massachusetts site were also somewhat resistant 

to thiamethoxam (Figures 1 and 2).  This is the first report of thiamethoxam resistance in 

Colorado potato beetle.   We have not seen resistance problems in beetles from Michigan, 

Wisconsin, and Minnesota.  However, a strain of beetles originally collected from Michigan and 

selected in the lab shows resistance to imidacloprid, indicating that these beetles have the genetic 

capacity to develop resistance.   

Imidacloprid resistance is inherited in a recessive manner and crosses between resistant 

individuals and susceptible individuals result in offspring that are nearly as susceptible as the 

susceptible parent or a MI field population (Figure 3).  This means that interbreeding between 

resistant and susceptible individuals can be very important for resistance management.  If 

potatoes are grown in one site continuously, there is very little dispersal of beetles and a higher 

likelihood that resistant individuals might mate with other resistant individuals.  In contrast, crop 

rotation forces beetles to disperse and the likelihood of mating with susceptible beetles is much 

higher.  Crop rotation is a major mortality factor by itself and also forces interbreeding between 

resistant and susceptible beetles.  Alternation between imidacloprid and thiamethoxam may be 

helpful in resistance management but further research will be needed to determine this. 
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Figure 1.  Susceptibility of Colorado potato beetle populations from the Midwest and East to 

imidacloprid.  Numbers in ( ) indicate resistance ratios for the population compared to a 

susceptible strain.  MI-Sel is a strain originally collected from commercial potatoes in Michigan 

and selected in the laboratory for resistance to imidacloprid. 

Figure 2.  Susceptibility of Colorado potato beetle populations from the Midwest and East to 

thiamethoxam.  All populations are susceptible except for MA.  The MA population is 

approximately 20 times less sensitive to thiamethoxam than a susceptible strain.  
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Figure 3.  Susceptibility of resistant and susceptible parents and R x S offspring to imidacloprid.  

MI is a field-collected population from commercial potatoes. 
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Manure Benefits and Problems in Potatoes 
Initial Results From On-Farm 

Sieglinde Snapp, Department of Horticulture and Department of Crop and Soil Sciences 

High land costs and urbanization have reduced the availability of well drained, irrigated ground for 

Michigan potato production.  This has led to use of shorter rotations, and in some cases declining soil 

quality. Potato yield response to fumigation and fertilizer are frequently less than expected when soil 

quality had declined. Growers need information on which organic inputs can rehabilitate soil.  Generally, 

higher quality organic inputs such as legume cover crops (clovers and hairy vetch) are more expensive to 

grow than lower quality organic inputs from winter wheat or rye cover crops. As well, poultry manure 

may be a high quality but expensive manure compared dairy or swine manure, depending how far a field 

is from a manure source.   

Results are reported from three long-term trials, and on-farm testing of the use of different 

manure sources and cover crops. Winter cover crops (rye and rye-hairy vetch mixture) and dried poultry 

manure were found to be practical organic inputs, that required minimal changes in current production 

practices. Manure and to a lesser degree winter covers were consistently associated with potato yields 

increases of 30 to 90 cwt/acre and lower fertilizer requirements, compared to a bare fallow control. A 

winter cover enhanced incorporation of N15-labeled fertilizer into the light-large organic matter fraction, 

which is a desirable, active organic matter pool that can release nitrogen when plant demand is high over 

the growing season. Nitrogen release and uptake indicated that cover crops and manure built up a 

buffered nitrogen supply, for greater synchrony with crop demand in sandy soils with a low organic 

carbon background. This improves nitrogen efficiency, so farmers are getting more value for the fertilizer 

buck when fertilizer is combined with manure and cover crops.  

Root health was also increased by three different quality organic inputs, as indicated by root rot 

ratings in potato and snap bean. Surprisingly, common scab in potato was not increased by manure in our 

research so far. Common scab was decreased by red clover, from 30 to 15%. However, we still 

recommend caution and the use of scab resistant potato varieties such as Pike and Liberator when manure 

is applied. Manure should also be applied in combination with a winter cover crop or winter wheat, 

wherever possible.

Table of different types of manure and benefits over the long and short term. 

Manure type: Short-term 

N synchrony 

Long-term or large 

applications

Dairy/Fed Cattle 

(Scrape)

0 (Does not improve 

synchrony) 

1. Improves soil and 

yields (takes time or large 

applications)

Combined Manure + 

cover crops 

1. Improves supply of N 

when crop needs it 

(synchrony) 

2. Improves yield 

1. Improves soil and 

yields over the long- term 

2. Reduce fertilizer inputs 

or N, P can be excessive 

Poultry or Swine 

Manure alone 

1. Improves yields Will this eventually build 

soil quality? 

Not yet known 
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Seed-borne potato diseases 

Dr. Willie Kirk. kirkw@msu.edu Phone 517 353 4481 
35 Plant Biology Building, Dept. Plant Pathology Michigan State University, East Lansing, MI 48824. 

Every year in Michigan the incidence and severity diseases borne on seed remains an issue. The 

diseases may change from year to year, and their impact often depends on subsequent management and 

climatic conditions. Many pathogens over-season on or in potato tubers. The types of problems we most 

commonly see are the virus, oomycetes, bacterial and fungal diseases of potatoes.  

Virus: Virus diseases of potatoes can reduce canopy development and leaf growth thereby reducing 

yield. Some viruses produce toxins and cause necrosis in tubers. Other viruses are less serious in potato 

crop crops but may be very detrimental to other crops e.g. Potato Veinal Necrosis, which can be 

devastating to tobacco. Seed is inspected by state-administered health and variety assurance programs and 

there are well established tolerances for most diseases. However, viruses can’t always be observed on the 

surface of tubers as some potato varieties are symtompless carriers and various tests e.g. 

immunodiagnostics and molecular techniques are used to determine their health.  These seed-borne 

diseases include viruses such as Potato Leaf Roll virus, Severe Mosaic (PVY), and Mop Top Virus (a 

recent arrival in North America).  Virus diseases are excluded during the growing season by grower 

interventions such as insecticide applications to control vectors of some viruses but the weakness of this 

approach have recently been exposed by entomologists who have noted that that the feeding habits of 

some aphids can still successfully transmit viruses. Seed inspectors, during the growing season, inspect 

crops for visible symptoms of virus diseases and can reject these seed stocks form the state seed program. 

Winter-testing of seed is now routinely carried out by state programs to determine the incidence and type 

of virus in individual seed stocks. If these stocks are above the acceptable threshold then they are no 

longer recommended as seed for the following season.  It is recommended that  certified seed from a state 

program should be used. A list of these is available form the Michigan Seed Potato Association web-page 

“http://www.mipotato.com/mspa/”. 

Oomycetes: the oomycetes include potato late blight, pink rot and Pythium leak diseases of potato. 

Although inspection schemes can reject severely affected seed crops, these diseases again can be difficult 

to detect on the surface of tubers. Infected seed is thought to be the most important source of primary 

inoculum of Phytophthora infestans the cause of potato late blight. Pink rot (P. erythroseptica) can also 

be tuber borne and it is though that the recent appearance of Rid0mil-insensitive pink rot was introduced 

into new area on infected seed. Pythium is more likely to be transmitted as spores in soil adhering to the 

surface of seed tubers. Control of seed-borne oomycetes is complex and it has been found that the use of 

seed treatments may even exacerbate an epidemic by only partially controlling these diseases. Some 

specialists believe it is best to let these diseases destroy seed tubers and therefore prevent those initiating 

epidemics. This may be appropriate for late blight but the other diseases could still establish in the soil if 

infected tubers are planted.  General control measures for seed-borne oomycetes are covered by 

acceptable thresholds for visible symptoms and for late blight if it is seen in the growing crop in the 

foliage. Because late blight is so difficult to control once established, many extension specialists 

recommend that given the susceptibility of most commonly grown potato varieties in North America, that 

intensive fungicide-based protection are initiated from planting through desiccation and that protection 
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measures are also taken post-harvest. Extensive trials at MSU have shown that metalaxyl/mefenoxam-

based products such as the Ridomil-range, Ultra Flourish and Fluorinil, and recently Gavel, can reduce 

the incidence of pink rot and pythium leak but in years when conditions are very conducive to these 

diseases (wet and cool) the control nay be reduced substantially.  

Bacteria: the most important bacterial disease of potatoes is Erwinia soft rot or black leg. However, as 

the bacterium is endemic there are no legislative controls except that if seed is so heavily infected to be 

non-inspectable, a seed stock could be eliminated from the system.  Bacterial ring rot is also a severe 

bacterial disease which is under legislative control but has not been reported in Michigan or other Great 

lake States for many years. The most severe bacterial disease of potatoes is common scab caused by the 

filamentous bacterium (Streptomyces scabies). Potato scab is the most economically important disease 

caused by Streptomyces species and the fourth most problematical in potatoes. Recently, common scab 

has been increasing in importance and has been more frequent in varieties thought to be more resistant to 

the disease than had been previously reported for several years.  The common scab pathogen 

(Streptomyces scabies) causes a range of symptoms on the surface of potato tubers including superficial 

russet lesions, pitted lesions or most commonly erumpent lesions which have a corky appearance and are 

raised above the surface of the tuber skin. Pitted lesions can be smooth or may also have a rough 

appearance.   

Scab is normally introduced into fields on infected seed potatoes, however once in the soil the 

microorganism is persistent and survives indefinitely. Scab can survive on soil on plant trash and is 

favored in fields fertilized with animal manure. It can also be distributed in soil water, wind and on farm 

equipment. Scab can infect root crops such as carrot, beets, turnip etc. The pathogen survives best in soils 

at pH 5.5 - 7.5. Short rotations between susceptible crops increase the pathogen population and severity of 

the disease. Potato tubers are most susceptible to infection during early tuber development. The tubers are 

infected through stomata and immature lenticels, which have yet to form a protective barrier. Mature 

tubers with well-developed skin are not susceptible to infection. However, infections established when the 

tubers are immature expand as tubers enlarge and lesions increase in severity over the season. The disease 

favors warm, dry soil at the time of tuber infection. Wet, well irrigated soils inhibit scab. Sandy, well-

drained coarse soils tend to favor scab and therefore it is essential that sandy soils are kept moist 

especially during early tuber development. Scab-free seed should be planted in fields known not to have a 

history of scab. No seed treatments tested at MSU in scab-infested plots provided any significant control 

of scab incidence or severity on daughter tubers. A 3 - 4 year rotation with non-susceptible crops such as 

alfalfa, soybeans, and cereals can reduce the scab population. Root crops should be avoided in rotations. 

Some potato varieties are moderately resistant to scab e.g. Pike, Atlantic, Onaway and Superior and 

should be used where the risk of scab infection is high. Soil pH should be maintained around pH5.5 in 

fields where common scab is prevalent for example by using applications of sulfur or acidic fertilizers e.g. 

ammonium sulfate.  

By far, the most important management technique is maintenance of soil water capacity to a minimum 

of 80% during early tuber development from about 10 days after full crop emergence for a further 8 

weeks. Tuber initiation begins early during canopy development and continues for several weeks; 

therefore immature tubers are present in the soil for a long time after initial tuber set and are susceptible 

to infection by scab. During the past several years, scab resistance breeding has been a priority at MSU 

and some advanced breeding lines are well into development as commercial varieties (see 

http://potato.msu.edu/breeding). In addition, some trials have been established at MSU Potato Research 

Farm, Entrican, and Montcalm and at MSU Muck Soils Farm to evaluate the effects of some soil and seed 

treatments alone and in combination [e.g. Maxim (Syngenta), Blocker (Amvac), Quadris (Syngenta)] on 

the incidence and severity of scab on susceptible potato varieties. So far, no chemical intervention has 

proved notably efficacious against common scab. 
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Fungal: many potato diseases are caused by fungi, including black scurf and stem canker (Rhizoctonia

solani); tuber dry rot (Fusarium sambucinum); black dot (Colletotrichum coccodes); silver scurf 

(Helminthosporium solani) which can be seed, soil or mechanically-borne. Fungal diseases are not 

normally considered in inspection programs unless the incidence level is high and the symptoms severe. 

The primary focus of control of these diseases is through use of non-infected seed, fungicidal seed and 

soil treatments and adoption of cultural practices such as late planting and early harvesting to avoid 

conducive conditions in the soil. The following tables are examples of some research in 2003 carried out 

at MSU to determine the efficacy of some seed treatments against seed-borne dry rot and Rhizoctonia 

black scurf.

Table 1. Timing of cutting of seed and applications of fungicide seed treatments on two potato 

varieties to control seed-borne Fusarium dry rot.  
Yield (cwt/A) 

Treatment  

rate/cwt (seed treatment)  

rate/A (foliar) 

Timing of 

seed

treatment

application

and cutting 

time

(days)

before

planting)

Variety Total 

number of 

developing

sprouts
a

Diseased

sprouts

(%)
b

Seed piece 

decay (%)
c

Final plant 

stand (%)

Rate of 

emergence

RAUEPC
d

Rate of 

canopy 

closure

RAUCC
e

US1 Total 

1 Maxim MZ 0.5 10
f

yes
g

FL1879 3.9 a
h

3.9 a 100.0 a 0.5 b 92 a 0.07 a 0.34 ab 347 abc

2 None 10 yes FL1879 4.6 a 1.9 a 42.1 c 19.5 a 66 b 0.04 bc 0.14 c 303 bc

3 None 10 no FL1879 3.5 a 3.5 a 100.0 a 0.7 b 98 a 0.06 ab 0.33 ab 340 abc

4 Maxim MZ 0.5 lb 5 yes FL1879 3.0 a 2.6 a 88.9 a 0.2 b 89 a 0.06 a 0.34 ab 349 abc

5 None 5 yes FL1879 4.4 a 2.4 a 55.1 bc 16.7 a 54 b 0.04 c 0.14 c 324 abc

6 None 5 no FL1879 3.9 a 3.9 a 100.0 a 0.2 b 93 a 0.07 a 0.33 ab 329 abc

7 Maxim MZ 0.5 lb 2 yes FL1879 3.7 a 3.7 a 100.0 a 0.4 b 93 a 0.06 a 0.37 ab 345 abc

8 None 2 yes FL1879 4.7 a 2.4 a 52.7 bc 14.8 a 61 b 0.03 c 0.11 c 305 bc

9 None 2 no FL1879 4.2 a 4.2 a 100.0 a 0.4 b 91 a 0.06 a 0.38 a 391 ab

10 Maxim MZ 0.5 lb 10 yes Pike 4.4 a 4.2 a 95.2 a 1.0 b 93 a 0.07 a 0.29 b 332 abc

11 None 10 yes Pike 4.5 a 2.2 a 49.1 bc 13.5 a 56 b 0.03 c 0.12 c 277 c

12 None 10 no Pike 4.1 a 4.1 a 100.0 a 0.7 b 92 a 0.06 a 0.28 b 375 ab

13 Maxim MZ 0.5 lb 5 yes Pike 4.2 a 4.2 a 100.0 a 0.9 b 93 a 0.06 a 0.29 b 372 ab

14 None 5 yes Pike 4.6 a 1.9 a 42.9 c 17.6 a 65 b 0.03 c 0.12 c 303 bc

15 None 5 no Pike 3.8 a 3.6 a 96.0 a 0.9 b 94 a 0.06 a 0.28 b 401 a

16 Maxim MZ 0.5 lb 2 yes Pike 3.0 a 2.6 a 88.9 a 0.2 b 95 a 0.07 a 0.34 ab 364 abc

17 None 2 yes Pike 4.4 a 2.8 a 64.1 b 15.4 a 57 b 0.04 c 0.15 c 302 bc

18 None 2 no Pike 4.0 a 4.0 a 100.0 a 0.2 b 96 a 0.07 a 0.31 ab 359 abc
a Total number of developing sprouts per seed piece (n = 20) after 14 days incubation at 50oF.
b Percentage dry rot affected sprouts per seed piece (n = 20) after 14 days incubation at 50oF.
c Percentage development of dry rot on the seed piece (n = 20) after 14 days incubation at 50oF. 
d RAUEPC, relative area under the plant emergence progress curve calculated from the day of planting to full 

emergence at 29 days after planting (max = 100). 
e RAUCPC, relative area under the canopy development curve calculated from day of planting to key reference point 

taken as 50 days after planting (about 100% canopy closure) 
f Marketable yield, tubers greater than 2.5" in any plane (US1 grade). 
g Foliar application of Myconate 0.02 oz/A at 95% emergence on 5 Jun in 25 gal water/A at 60 psi. 
h Means followed by same letter are not signfivantly different at P = 0.05 (Tukey multiple comparison method). 
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Table 2. Control of Rhizoctonia solani (black scurf and stem canker) with fungicide seed 

treatments and at planting in-furrow applications of fungicides. 
Treatment and  

rate/cwt (seed treatment) 

rate/A (in furrow)  

Application 

timingz
Plant number (%) emerged 

29 days after planting 

Emergence 

(RAUEPC)y
Canopy development 

(RAUCPC)x

1 Moncut 70DF 0.79 oz/1000 ft  IF.......... 98.5 a 0.27 a 0.54 a 

2 Moncut 70DF 1.18 oz/1000 ft  IF.......... 99.5 a 0.27 a 0.52 a 

3 Maxim 4 FS 0.04 fl. oz  ST......... 97.5 a 0.26 a 0.55 a 

4 Maxim 4 FS 0.08 fl. oz  ST......... 100 a 0.27 a 0.53 a 

5 Maxim 4 FS 0.04 fl. oz +  ST.........       

 Quadris 2.08SC 0.05 fl.oz/1000 ft  IF.......... 98 a 0.26 a 0.55 a 

7 Moncoat MZ 0.75 lb  ST......... 100 a 0.27 a 0.52 a 

8 Tops MZ 0.75 lb  ST......... 100 a 0.27 a 0.54 a 

9 Quadris 2.08SC 0.05 fl.oz/1000 ft  IF.......... 99 a 0.26 a 0.53 a 

10 Untreated  NA........ 96.5 a 0.25 a 0.55 a 

Application 

timingz
Yield cwt/A 

Treatment and  

rate/cwt (seed treatment) 

rate/A (in furrow)  

Percent stolons 

with greater than 

5% girdling due 

to R. solaniv

Incidence of 

black scurf on 

tubers (%)u

Index of severity 

of black scurf on 

tubers (%)t Marketable 

(US1)s Totalr

1 Moncut 70DF 0.79 oz/1000 ft  IF.......... 15.4 b 42.5 bc 14.7 c 287 a 305 a

2 Moncut 70DF 1.18 oz/1000 ft  IF.......... 12.1 b 61.3 abc 21.6 bc 262 a 288 a

3 Maxim 4 FS 0.04 fl. oz  ST......... 17.8 b 32.5 bc 10.9 c 272 a 314 a

4 Maxim 4 FS 0.08 fl. oz  ST......... 15.9 b 41.3 bc 13.8 c 292 a 317 a

5 Maxim 4 FS 0.04 fl. oz +  ST.........    

 Quadris 2.08SC 0.05 fl.oz/1000 ft  IF.......... 18.2 b 47.5 bc 20.6 bc 276 a 306 a

7 Moncoat MZ 0.75 lb  ST......... 14.6 b 65.0 ab 24.4 bc 289 a 327 a

8 Tops MZ 0.75 lb  ST......... 19.9 b 57.5 bc 21.6 bc 274 a 332 a

9 Quadris 2.08SC 0.05 fl.oz/1000 ft  IF.......... 14.2 b 36.3 bc 14.4 c 275 a 322 a

10 Untreated  NA........ 44.5 a 100.0 a 50.3 a 225 a 295 a 
z Application type, seed treatment (ST), in-furrow at planting (IF), untreated (NA). 
y RAUEPC (max = 100), relative area under the plant emergence progress curve calculated from the day of planting 

to full emergence at 29 days after planting. 
x RAUCPC (max = 100), relative area under the canopy development curve calculated from day of planting to key 

reference point, 50 days after planting (about 100% canopy closure).
w Values followed by the same letter are not significantly different at P = 0.05 (Tukey Multiple Comparison).  
v Percentage of stems with greater than 5% girdling caused by R. solani, average of 5 plants taken 70 days after 

planting. 
u Percent incidence of tubers with sclerotia of R. solani from sample of 50 tubers per replicate. 
t Severity of black scurf (index calculated by counting tuber number (n = 50) falling in class 0 = 0%; 1 = 1 - 5%; 2 = 

6 -10%; 3 = 11 - 15%; 4 >16%surface area. Indices of 0 - 25 cover the range 0 - 5%; 26 - 50 cover the range 6 - 

10%; 51 - 75 cover the range 11 - 15% and 75 - 100 >15% surface area of tuber with sclerotia. 
s Marketable yield, tubers greater than 2.5" in any plane (US1 grade).  
r Total yield, combined total of US1 grade and tubers less than 2.5" in any plane.  


