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Colorado potato beetle resistance and new insecticide options. 
 

Walter Pett and Adam Byrne 
Department of Entomology, MSU 

 
Colorado potato beetle is the most important insect pest of potatoes in Michigan.  Prior to the 
registration of the first neonicotinoid insecticide (imidacloprid) in 1995, Michigan potato growers 
reported crop losses of greater than 20%.  These losses were due to the high levels of insecticide 
resistance present in Colorado potato beetles.  Beetles were resistant to almost all classes of 
insecticides used by Michigan potato growers including; organophosphates, carbamates, 
organochlorines, and pyrethroids.  
 
Since 1995, neonicotinoid insecticides (including thiamethoxam, registered in 2002) have been 
used almost exclusively to control Colorado potato beetles. With heavy reliance on neonicotidoid 
insecticides to control Colorado potato beetles, the likelihood for insecticide resistance is greatly 
enhanced. 

 
Currently, there are at least 14 neonicotinoid insecticides registered, or soon to be, to control 
Colorado potato beetle on potatoes.  Although many of these products have different active 
ingredients they all have the same mode of action.  Insecticides are grouped by their mode of 
action (chemical disruption of the insect’s nerve system, membrane disruptors, or chitin synthesis 
inhibitors, etc.) that leads to insect death. 
 
There are a number of insecticides that are available to control Colorado potato beetles that have 
modes of action different than the neonicotinoid insecticides.  Our 2007 insecticide trials tested 
several of these insecticides, as well as some of the neonicotinoid insecticides, and many have 
proven effective in controlling Colorado potato beetles (Table 1.).  All of these insecticides are 
foliar and thus scouting is important to ensure that application will be made at the proper time.  
Additionally, several insecticides are only effective against larvae and timing is critical for 
effective control.  

 



 
 
 
 
 

Herbicide Options for Weed Control in Potatoes 
 

Christy L. Sprague 
Department of Crop and Soil Sciences 

Michigan State University 
East Lansing, MI   28824 

sprague1@msu.edu 
 

Effective weed management is a critical component of potato production in Michigan. Weeds compete for 
light, nutrients, and moisture and can act as refuge for insects and diseases that attack potatoes. 
Integrating preventative, cultural, mechanical, chemical, and even biological control methods are 
important for effective weed management. That’s right even biological control. You may not realize the 
help “Mother Nature” is lending you to reduce weed populations. Predators, including field mice, 
sowbugs, millipedes, crickets, slugs, and carabid beetles eat weed seeds that are lying on the soil’s 
surface. Keeping seeds on the soil’s surface as long as possible gives predators the opportunity to eat 
seeds that ultimately lead to a reduction in the soil seed bank for the years to come. In addition, seeds can 
decay even during their first winter. Just think what the weed populations would be without this help. 

Because many weeds are ubiquitous to Michigan fields, prevention by preventing the introduction of 
weed seed can be difficult since several different weed seeds are most likely already present in your 
fields. However, if herbicide-resistant weeds or new weed problems are an issue in other fields, it is 
important to prevent the spread of seed from these populations into new areas. Cleaning seeds from 
harvest and tillage equipment used in these fields before using them in uninfested areas can help prevent 
the introduction of new weed problems that may be more difficult to control. Also avoid spreading 
manure contaminated with weed seeds into uninfested fields can help in preventing the spread of 
herbicide-resistant and problematic weeds.  

Effective weed management in potatoes also relies heavily on cultural and mechanical control methods. 
Good crop competition by promoting early canopy closer is important in preventing the germination and 
emergence of new weed seedlings later in the growing season. A good crop canopy also helps reduce 
weed growth by reducing the impact that the weeds have on the potato crop. Cultivation and hilling 
operations are also effective strategies in removing weeds in potatoes. While cultural, mechanical, 
biological controls are all important, the use of chemical controls or herbicides is one of the more 
common strategies for management of weeds in potatoes. Integrating all of these strategies provides more 
effective weed management than relying solely on just one of these strategies alone.  
 
Herbicides in Potatoes 
Herbicides can be an effective tool for weed management in potatoes. Developing effective herbicide 
programs requires careful consideration on what weeds are or will be present in the field, soil 
characteristics, tillage and irrigation practices, and crop rotation. Most herbicides used in potatoes have a 
limited spectrum of weeds in which they will control. To broaden the spectrum of weeds controlled, 
herbicides are often applied in tank-mixtures. Tank-mixtures can also provide more consistent 
performance under varying soil and weather conditions, reduce the potential for crop injury, and reduce 
the selection pressure for herbicide-resistant weeds.  
 



Several of the herbicides labeled for weed control in potatoes are soil-applied. In most cases, soil-applied 
herbicides will not control emerged weeds. Incorporation of these herbicides by rainfall or irrigation is 
needed to move soil-applied herbicides into the weed seed zone for adequate control. Soil-applied 
herbicides in potatoes are often applied after hilling which can be 2 to 3 weeks after planting. Hilling 
operations will control several of the weeds that would have emerged prior to the herbicide application. If 
hilling and the soil-applied herbicide application are done immediately after planting, weed control 
usually does not last later into the season. By delaying the soil-applied herbicide application 2 to 3 weeks 
after planting the length of residual weed control will be increased later into the growing season. There 
are also several herbicides that can be applied postemergence to control weeds that have emerged. These 
herbicides can be applied after weed and potato emergence.  
 
There are currently nine different selective herbicide active ingredients labeled for use in potatoes in 
Michigan. While there are several different trade names for these active ingredients, characteristics and 
use patterns are similar and will be discussed below. Additionally, the efficacy of these products can be 
found in Table 1. For more information on weed control in potatoes consult Michigan State University 
Extension Publication E-434, “Weed Control Guide for Field Crops”.  
 
Eptam 7EC (EPTC) is a thiocarbamate herbicide typically used at 4.5 pt/A. Eptam needs to be 
incorporated immediately after application; therefore it needs to be applied prior to planting potatoes. 
Eptam will only control weeds that have not yet emerged. Eptam provides good control of annual grasses 
and common lambsquarters and fair control of several other small-seeded broadleaf weeds. Eptam will 
also suppress quackgrass and yellow nutsedge at higher application rates (6.75 pt/A). Weed control from 
Eptam will not generally last throughout the entire season. 
 
Prowl H2O 3.8ACS and Prowl/Pendimax 3.3EC are formulations of pendimethalin a dinitroaniline 
herbicide. The typical use rate of Prowl H2O is 1.6 pt/A and the typical use rates of Prowl/Pendimax are 
1.8 pt/A. Prowl may be used either before or after crop emergence (up to 6-inch tall potatoes), but must be 
applied before weeds have emerged for effective control. The potential for crop injury is greater when 
Prowl is applied after potato emergence. Typical injury symptoms include brittle stems and leaf 
malformations. Tank-mixtures or sequential applications of other herbicides are needed to broaden the 
spectrum of weeds controlled. 
 
Dual Magnum/Dual II Magnum 7.6L (s-metolachlor) and Parallel/Stalwart 7.8L (metolachlor) are 
chloroacetamide herbicide formulations that should be applied prior to weed emergence. S-metolachlor 
(Dual Magnum/Dual II Magnum) is the resolved more active isomer of metolachlor and is typically 
applied at 1.33 pt/A. Parallel/Stalwart contain both the r- and s-isomers of metolachlor. Labeled rates for 
these herbicides are also 1.33 pt/A, but at this rate these herbicides would not provide the same amount of 
active ingredient as Dual Magnum/Dual II Magnum at the 1.33 pt/A rate. Limited research has shown that 
1.33 pt/A of Parallel/Stalwart will provide similar activity to 1.33 pt/A of Dual Magnum/Dual II 
Magnum. However, these herbicides may not provide the consistency or length of control on hard to 
control weeds as Dual Magnum/Dual II Magnum. Tank-mixtures or sequential applications of other 
herbicides are needed to broaden the spectrum of weeds controlled. Dual Magnum/Dual II Magnum and 
Parallel/Stalwart can also be applied postemergence to potatoes, but they will not control emerged weeds. 
Postemergence applications may lead to leaf crinkling and severe leaf malformations. Do not apply 
postemergence when potatoes are at green tip (cracking). 
 
Outlook 6L (dimethenamid-P) is a chloroacetamide herbicide that should be applied prior to weed 
emergence. Outlook use rates range from 12 to 18 fl oz/A on coarse-textured soils and 18 to 21 fl oz/A on 
medium- to fine-textured soils. Under cold or wet conditions, applications of Outlook may result in 
delayed emergence or early-season stunting. Tank-mixtures or sequential applications of other herbicides 
are needed to broaden the spectrum of weeds controlled.  



 
Lorox/Linex 4L (linuron) is a urea herbicide that controls weeds by inhibiting photosynthesis. 
Lorox/Linex should be applied prior to potato emergence and to germinating weeds or weeds that have 
emerged but are very small. Lorox/Linex is typically used at 1 qt/A and can be tank-mixed with other 
soil-applied herbicides, like Matrix, to broaden the spectrum of weeds controlled. If small weeds have 
emerged a non-ionic surfactant at 0.125% v/v should be included.  
 
Sencor 75DF (metribuzin), a triazine herbicide, kills weeds by inhibiting photosynthesis. Sencor may be 
applied either before or after weed or potato emergence. The typical use rate is 0.67 lb/A for applications 
prior to potato emergence and 0.33 lb/A for application made after potatoes have emerged. If weeds have 
emerged apply Sencor when they are less than 1-inch tall. Potato varieties can vary in their tolerance to 
Sencor. Red skinned varieties are more prone to injury from Sencor applications. Injury from 
postemergence applications is greater when Sencor is applied within 3 days after a period of cool, wet or 
cloudy weather. Sencor will not control triazine-resistant weeds, like triazine-resistant common 
lambsquarters. Tank-mixtures or sequential applications of other herbicides are needed to broaden the 
spectrum of weeds controlled.  
 
Matrix 25DF (rimsulfuron) is sulfonylurea herbicide (ALS-inhibitor) that can be applied either before or 
after weed or potato emergence. Matrix is typically applied at 1.5 oz/A prior to potato emergence and 1 
oz/A after potatoes have emerged. If applied postemergence to weeds a non-ionic surfactant at 0.25% v/v 
should be included, weeds should also be less than 1-inch tall. Matrix will not control ALS-resistant 
weeds. Tank-mixtures or sequential applications of other herbicides are needed to broaden the spectrum 
of weeds controlled.  
 
Poast 1.5SC (sethoxydim) is a postemergence herbicide that controls grasses by inhibiting the acetyl co-
enzyme A carboxylase (ACCase). Poast is typically used at 1 pt/A with 1 qt/A of crop oil concentrate. 
Apply to grasses up to 8-inches tall. Ammonium sulfate at 2.5 lb/A can be added to improve control of 
harder to control grasses like quackgrass. 
 
Select Max 0.97EC and Select/Arrow 2EC are formulations of clethodim that are used for 
postemergence control of grasses. The typical use rate of Select Max is 9 fl oz/A and the typical use rate 
of Select/Arrow is 6 fl oz/A. These herbicides should be applied with 1% v/v of crop oil concentrate and 
2.5 lb/A of ammonium sulfate. Select Max and Select/Arrow provides better control of hard-to-control 
grasses compared with Poast. 
 
 
 



Table 1. Weed response to herbicides in potatoes*. 
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Eptam P P G F F F F F F P E E E G F F 
Prowl, others   N N G P P F P P F P E E E G N N 
Dual Magnum, others N N P F F G P P N P E E E F N G 
Outlook N N P G G G P P N P E E E P N F 
Lorox/Linex P P G F F G G G F F F F F P N N 
Sencor G F E N N E E E G G P F G P N N 
Matrix (PRE) G F F P P E F F F F G F G P P P 
Matrix (POST) G P F F G E F F F G G G G G G F 
Poast N N N N N N N N N N E G E E G N 
Select, others N N N N N N N N N N E G E E G N 
* The above ratings are a relative comparison of herbicide effectiveness. P = Poor, F = Fair, G = Good,  
E = Excellent, N = No control. 



 
 
 
 

Specialty Potatoes: 
What Are the Marketing Options and Challenges?  

 
Dr. William J. Lamont Jr.  

Professor and Extension Vegetable Specialist 
Department of Horticulture 

206 Tyson Building 
The Pennsylvania State University 

University Park, PA 16802 
E-mail: wlamont@psu.edu 

 
 What are specialty potatoes? 
 These types of potatoes are simply potatoes that are distinctive from the standard or mainline potato 
varieties commonly found in the marketplace.  They may have an unique skin color such as deep blue, 
purple or apricot or the inside flesh color may be white, blue, shades of red or varying degrees of yellow.  
Take a yellow flesh variety (i.e. Yukon Gold), which in the United States is considered a specialty potato 
is the standard fare in Europe.  Specialty potatoes can also be a red potato that is unique because of its 
size such as, one that produces all B size potatoes (i.e. Villetta Rose) that are becoming popular in the 
marketplace.  An important consideration in promoting any kind of potato and especially specialties is to 
include a statement as to what are the best uses for the potato being sold.  This will be of big help to the 
consumer.  This is an area that needs to be explored more fully if we are to increase the sales of specialty 
potatoes for the fresh market. 
  
Why the interest in these potatoes:  
The consuming public has become more perceptive and creative in how they choose their food such that, 
color, texture and taste have become important characteristics in choosing new food items.  Consumers 
are demanding more choices in size, color, taste and packaging of fresh vegetables including potatoes. 
Specialty potato varieties such as, Yukon Gold are currently in high demand by restaurants and some 
retail markets; and it appears that relatively high returns are possible with these specialty potatoes.   There 
has also been many articles appearing in popular gardening publications and food sections in newspapers 
and on TV Cooking Channels that have featured specialty potatoes and this has increased the interest in 
and demand for these potatoes.  Once considered food for the poor, potatoes are currently quite 
fashionable and the fare of many an elegant dinner party. The dinner guests may be treated to golden 
nuggets of ‘Yukon Gold’ surrounding a perfectly prepared entree or steamed slices of pretty pink 
“Adirondack Red”.    
 
How can I develop a market for specialty potatoes? 
To develop a demand for or a following for these potatoes at your market will require the same approach 
that you would use to introduce any new vegetable or variety of vegetable.  It will take education of the 
consumer as to what the product is and how it can be use by them in their cooking and meal preparation.  
It is important to have informational material available to the consumer near the display of specialty 
potatoes.  I would strongly suggest starting small and limiting the number of specialty potatoes displayed 
in the market.  As the demand increases one can then expand the number of varieties offered and increase 
the size of the display.  In South America, home to the potato, one can find many hues of red, brown, 
purple, blue and yellow among the twisted, knobby, and smooth tubers of astonishing variations in shape 



and size.  The display in the stores or ones’ retail market of specialty potatoes could grow to include this 
wide diversity and may even come to rival the pepper display in terms of colors, shapes and sizes.  
 
In the Consumer Potato Evaluation Program we have in the Department of Horticulture at Penn State we 
have developed a questionnaire that lists the following uses for potatoes.  The uses are: used as a baked 
potato (prepared in the oven), a baked potato (prepared in the microwave), mashed potatoes, used for 
potato salad, used as boiled potatoes, used for roast potatoes, used as scalloped potatoes, used for home 
fries or fried potatoes, and used for French fries.  We are also extremely interested in the overall flavor of 
the potato.  If we can identify a particular variety that is excellent for several uses then this will increase 
its market potential. 
 
Red, white and blue potatoes certainly has a strong patriotic ring and makes one feel like standing ramrod 
straight, when peeling those potatoes for the traditional 4th of July potato salad.  Leaving the skins on 
would surely add some “1776” color to the potato salad and make it the envy of all the others at family 
get-togethers, not to mention all the gold ribbons one could garner at the local cook-offs and county fairs.  
Some of these potatoes, especially those with red and white skins and white flesh make up a bulk of our 
“traditional” table or fresh market potatoes sold in the state.  When you add the blue skin color, now you 
have moved into the “specialty potatoes” that certainly have potential in the fresh or tablestock market. 
 
What could be an even greater market opportunity for colored specialty potatoes would be in the sports 
marketing arena. We are pursuing an idea called “Tailgater Taters” which is developing a market for red, 
white, blue and yellow potato chips. The beauty of this approach is that the chips could be marketed to 
any level of sports or social activity from grade school to professional. The marketing of chips using 
school colors such as “blue and white” for Penn State or “blue and gold” for Navy or “red and white” for 
Wisconsin is a natural direct marketing or viral marketing concept. We do have a problem with Michigan 
State being “green and white”. Oh well, you can’t win them all.     
 
 
Some Suggested Varieties: 
 
   Skin Color   Flesh Color 
 
Kueka Gold  White-Buff   Yellow-Pale 
Yukon Gold  White-Buff   Yellow 
Carola   White-Buff   Yellow 
Russian Banana  Yellow-Buff   Yellow-Pale 
Desiree   Rose/Pink   Yellow 
BO811-13  Red    Yellow 
Ruby Crescent  Rose    Yellow-Pale 
Austrian Crescent White    Yellow 
Banana   White     Yellow 
Michigan Purple Purple    White 
All Blue  Blue    Blue 
Purple Peruvian           Purple-Dark   Purple-Dark 
Purple Majesty  Purple    Purple 
Adirondack Blue Purple    Purple 
Adirondack Red Red    Red 
Villetta Rose  Red    White (makes 70-80% B size potatoes) 
All Red   Red    Light red 
 



Final Thoughts: 
 
1. Specialty potatoes definitely have a place in retail markets.  The specialty potato currently with the 

most name recognition is Yukon Gold.  Specialty potatoes need to be marketed by varietal name and 
information as to how they are best used also needs to be on display. 
 

2. Growing systems for specialty potatoes may be somewhat different since many of the Canadian and 
European potato varieties tend to mature later and produce large, upright canopies; making it difficult 
to vine kill some before harvest. 
 

3. Skins tend to be thin on many of these specialty potatoes and timing of vine killing is extremely 
important and careful handling of the potatoes during harvesting is critical if skinning and nicking of 
the skin is to be avoided.  A modified digger may be required for these potatoes, one that lifts the 
potatoes to the surface but does not have a chain and then sets them back on the top of the ground.  In 
Europe there are machines like this that look somewhat like a machine that lifts plastic mulch from 
the ground and sets it back on the surface.  
 

4. The best soils are needed to grow high quality specialty potatoes.  The soil needs to be in the best 
physical condition possible since, the appearance of the potatoes is what is going to sell them in the 
marketplace. 
 

5. Packaging of specialty potato varieties is extremely important since consumers buy on eye appeal and 
packaging should contain 3 to 5 lbs of small (1.5-2.0”), uniform tubers that are free from blemishes or 
defects.  The packages should emphasize tuber size and color.  The “Patriotic Packs” of “red, white 
and blue potatoes” for the 4th of July will only be as good as the production and handling.  Potatoes 
like all other produce is in a beauty contest whether we like to admit it or not.  We do have some soils 
that have rocks and other obstructions that may give our potatoes that rugged “1776” look but we do 
not need to have scab, rhizoctonia and silver scurf on the potatoes.  Potatoes with these problems are 
not going to be competitive in today’s marketplace.   
 

6. We need to be more innovative in our marketing of potatoes.  The “Patriotic Pack” or the “Spirit of 
76” is just one example of many.  A display of the American flag made up of potatoes or what about a 
“Christmas Sampler” which provides consumers with an opportunity to try different varieties that are 
displayed in a nice wooden box that can be used for other purposes once the potatoes have been 
consumed.  At Penn State we could develop a  “Tailgate Pack” that displays B size blues in PSU 
surrounded by B size whites. We have plenty of restaurants and consumers in Pennsylvania and what 
we are trying to do is to educate and excite them about specialty potatoes. 
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