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Welcome to our first UW-Madison Extension Vegetable Crop Updates Newsletter for 2019! 

 

Addressing potatoes left in the field from 2018 – implications for nutrient, weed, and disease 

management - Jed Colquhoun, Amanda Gevens, Matt Ruark, Ken Schroeder 

 

Get ready for volunteer potatoes - Jed Colquhoun, Professor of Horticulture and Extension Weed 

Specialist, UW-Madison, colquhoun@wisc.edu 

 

Several Wisconsin potato fields unfortunately couldn’t be harvested last fall given wet weather that led 

right into freezing temperatures.  While it might seem that the record cold in late January would eliminate 

the risk of potato volunteers this spring, keep in mind that snow is a great insulator.  Volunteer potatoes 

are most common when winter soil temperatures at the tuber depth remain above 28 F in moist soils or 25 

F in dry soils. Minimum soil temperatures at a 2-inch depth in Hancock ranged from 20 to 26 F in the last 

two weeks of January, but deeper tubers and in areas where the ground was blanketed by deep snow 

likely didn’t reach those lows.  With that in mind and given the number of tubers still in the ground at 

various depths we expect some reports of volunteers over coming weeks.  

 

Volunteer potatoes can not only significantly reduce rotational crop yield, but more importantly can serve 

as untreated hosts for pests that threaten this year’s nearby potato crop, such as late blight and Colorado 

potato beetles.   

 

Volunteer potato control in Wisconsin rotation crops can be very difficult given the lack of effective 

herbicides in specialty crops.  Three management goals should be kept in mind when dealing with 

volunteer potatoes: 

1. Minimize untreated host foliage and tuber formation for potato pests; 

2. Reduce competition with the current rotational crop; and 

3. Minimize viable daughter tuber formation that will impact subsequent rotational crops. 

 

Successful management will require an integrated approach given the large carbohydrate reserves in the 

tuber and the ability of potatoes to re-sprout after treatment.  If the rotational crop has not yet been 

planted and there is flexibility in moving crops among fields, the choice of rotational crop is by far the 

most important decision where volunteer potatoes could be severe.  Volunteer potato control in less 

competitive specialty crops with limited herbicide options, such as carrot or onion, is extremely difficult.  

Volunteer potato control is probably most feasible in sweet and field corn.  Registered herbicides 

containing the active ingredient mesotrione, such as Callisto, are very effective in not only reducing 
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potato foliage but also daughter tuber production.  Postemergence applications of mesotrione are most 

effective – applications prior to potato emergence will not be effective at all.  In our volunteer potato 

control studies over the years Callisto was more effective and consistent than other corn herbicides in 

reducing daughter tuber formation.  Keep in mind that the rotational restrictions for mesotrione can be 

lengthy for some crops, and some premix herbicides that contain mesotrione also contain atrazine – thus 

use may not be appropriate for your particular location and crop rotation.   

 

Several other herbicides have been observed in research and practice to reduce volunteer potato growth 

and tuber weight when growing in a number of crops, such as fluroxypyr (example trade name: Starane), 

atrazine (several trade names; check prohibited zones), imazamox (example trade name: Raptor), dicamba 

(several trade names), and glyphosate (Roundup and several other trade names).  Contact herbicides such 

as oxyfluorfen (example trade name: Goal) can also be moderately effective, particularly if repeated 

applications are allowed on the crop.  Check the labels for registered crops and use rates for these options.  

In many cases, the effectiveness of these herbicides in reducing daughter tuber formation is improved 

when followed by cultivation after the herbicide has been adequately translocated throughout the plant. 

 

In the processing row crops that won’t be planted until later in the spring, such as snap bean and sweet 

corn, volunteer potato can be reduced by allowing the potato to sprout and removing the plants with 

tillage or glyphosate (if appropriate and labeled for the crop to be planted) prior to rotational crop 

planting.  Re-sprouting potatoes can be removed with cultivation and/or post-emergence herbicides 

during the crop season. 

 

(UPDATED) Potatoes left in the field – fertility and other considerations - Ken Schroeder, Associate 

Professor Agriculture Agent, University of Wisconsin-Madison Extension, ken.schroeder@wisc.edu & 

Matt Ruark, Associate Professor & Extension Soil Scientist, University of Wisconsin-Madison, 

mdruark@wisc.edu 

 

For fields where potatoes were unable to be harvested, the unharvested tubers represent a potential source 

of nutrients for the next crop. However, there are knowns and unknowns in knowing if the nutrients in the 

potatoes will become available to the subsequent crop. 

 

We do have a good estimate of the nutrient content of the tubers (Table 1). Good yielding potatoes 

contain over 200 lb/ac of N and K. The nutrient content of P and S is not substantial, so only cutting back 

on N and K should be considered.  

 

Table 1. Estimates of nutrient content of tubers from a 500 cwt/ac yielding Russet Burbank (adapted from 

Horneck and Rosen, 2008). 

Nutrient Nutrient content of tubers (lb/ac) 

Nitrogen 210 

Phosphorus 29 

Potassium 240 

Sulfur 22 

 

The big unknown is how much of the N and K will be released during the growing season (and at a time 

available for subsequent crop uptake). Here we provide considerations for taking nutrient credits from 

tubers left in the ground, working under the assumption that the fields will be tilled in the spring and that 

a high nutrient demand crop (corn or sweet corn) will be grown).  

 

Assess the state of tuber decomposition. Are the tubers decomposed or observable at the time of corn 

planting? If they aren’t observable (already decomposed), then not likely there will be much N left in the 

soil. Would recommend taking spring soil samples to guide P and K fertilizer applications. If they are a 
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mushy mess (i.e. currently decomposing) (Figure 1) then it is likely that some of the nutrients could 

become available for the next crop. The C:N ratio of potato tubers have been measured to be 26 to 28 

(Amber Moore, personal communication). For most soils, this would suggest there wouldn’t be much in 

terms of available N. C:N ratios around 30 typically result in no net mineralization or immobilization (i.e. 

more N or less N). However, on sandy soils, mineralization can happen quickly, and it may be more likely 

that the tubers can provide N to the subsequent crop. Based on this information and as long as the 

potatoes are starting to decompose at the time of corn planting, we would expect there would be some N 

available. In this scenario, we would recommend taking no more than 1/3 of the estimated nutrient 

content as nutrient credits. It’s important to note that there is data to suggest a specific credit.  

 
 

 
Figure 1. Potatoes turning into a mushy mess; nutrient release is imminent. 

 

An interesting comparison is with previous research trials assessing if a radish cover crop will supply N to 

the subsequent corn crop. On silt loam soils, radish was planted after winter wheat, and died during the 

winter. The radish turned to mush quite readily in the spring and little observable root biomass existed at 

time of corn planting. In these scenarios, the N contained in the radish biomass (which ranged between 20 

and 100 lb/ac of N) was not available to the corn crop. And thus, we concluded there would be no N 

credit associated with a radish cover crop. These results would suggest that caution should be applied 

when attempting to credit biomass from root crops (Figure 2).  
 



 
 

	 
 
Figure 2. Corn yields following a radish cover crop that contained 50 lb/ac of N in its biomass (white 

circle) and corn yields following no cover crop. The resulting (and similar) N response curves indicate 

that the radish did not result in an N credit.  

 

If the tubers are desiccated in place (i.e. dried and hard, but not decomposed), then need to observe the 

decomposition of the tubers over time. Would recommend taking no more than a ¼ of the nutrient content 

as nutrient credits. In this case, it is unknown if the tubers are going to function as a slow-release fertilizer 

or not. 

 

Soil nitrate testing would not be recommended on sandy soils. Both PPNT and PSNT soil tests are only 

calibrated and recommended for medium and fine-textures (loamy) soils. 

 

Consider planting spring cover crops for nutrient scavenging. Sandy soils have high potential for nitrate 

leaching and wind erosion. If these unharvested fields will be planted later in spring to early summer, 

consider putting out a cover crop to take up the available nitrate. Look to cover crop varieties that are 
good N scavengers and have rapid emergence in cool soils making them effective with short growing 

windows. Cool-season annual grasses will be best suited for these conditions. 

 

Variety N scavenger Germination 

Temperature oF 

Days to 

Germination 

Growth Rate 

Annual Ryegrass Excellent 40 14 Rapid 

Oats Very good 38 5-8 Very rapid 

Barley Very good 38 6-8 Very rapid 

Mustards Very good 40 5-7 Very rapid 

Rapeseed Very good 41 4-10 Very rapid 



 
 

 

Spring-seeded cover crops. Previous research at the Hancock Agricultural Experiment Station has shown 

that spring seeded oat cover crops can be a valuable cover crop if followed by a later planted sweet corn 

crop. But the study resulted in two extremely different springs growing conditions. In 2014 the oat 

biomass never really took off and less then ¼ ton of dry matter biomass was produced (left picture in 

Figure 3), but in 2015 almost 3 tons of dry matter biomass were produced. So basically, who knows what 

will happen, but if oat won’t grow, then likely nothing will. The large amount of biomass did result in 

requiring 25 more lb-N/ac to maximize sweet corn yield, but did not affect the maximum yield achieved. 

If the cover crop starts to get above 1 ton/ac of dry matter biomass, then we would suggesting terminating 

at that time, regardless of when the subsequent crop will be planted. 

 
 
Figure 3. Oat cover crops on June 13, 2014 (left) and June 19, 2015 (right). The 2014 planting date was 

April 24th and the 2015 planting date was April 17th.  

 

Observations from the Field. On Tuesday March 26, soil on top of the hills was frozen down 3 to 4 

inches, on Wednesday all frost was out of the hills.  Tubers in the hill appeared to have been frozen and 

cells had burst leaving tubers very watery and at various stages of breakdown ranging from mushy to 

rubbery consistency and white in color to brownish-grey inside.  Skins were mostly shriveled and loose 

from the interior potato.  See photos 

    
 



 
 

  
 
Figure 4. Tubers left in the field over winter. Condition on March 26, 2019 

 

Take Home Thoughts. 

 Scout fields early to assess condition of tubers 

 Develop a plan for volunteer potato management 

 Test your soil and consider potential nutrient credits 

 Consider use of cover crops for nutrient scavenging and wind erosion control 

 Take notes and observe differences in crop growth and development in fields with both harvested 

and unharvested areas 

 

Determining volunteer risk for preventive disease management - Amanda Gevens, Associate 

Professor & Extension Specialist, UW-Madison Plant Pathology, gevens@wisc.edu, 608-575-3029 

 

Potato volunteers can be a challenge to manage when considering appropriate cultivation and chemical 

approaches.  In any year, some potato tubers can remain buried in the soil and unharvested if they are too 

small, or if they are intermingled with stones.  As previously stated in this newsletter, Fall of 2018 

brought on too much water at harvest, followed abruptly by freezing conditions making harvest 

unattainable for many Wisconsin production acres.  Mild winter conditions can then support the viability 

of the tubers producing an unwanted seed source in the subsequent year.  Volunteers pose a threat as 

weeds as well as a source of pathogens, such as Phytophthora infestans, causal agent of late blight, and 

potato virus Y or PVY of potato.  Given the late season environmental conditions in 2018, some fields 

were necessarily left unharvested posing added risk for volunteer emergence this spring.   

 

Studies at Michigan State University led by Dr. Willie Kirk showed that tubers of most cultivars appear to 

breakdown after exposure to 27ºF for about one day.  Several years back, Kirk’s research group 

(including Phillip Wharton, Kathleen Baker, and Lee Duynslager of MSU Enviroweather) developed a 

model which predicts the likelihood of tuber survival over the winter based on soil temperatures at 2 and 

4 inches between November 1 and March 31st.  If the tubers were exposed to temperatures below 27°F for 

more than 120 hours between November 1st through March 31st at 4 and 2 inch depths then the risk of 

tuber survival is considered low (indicated in figure below and on map pin by green color).  If tubers were 

exposed to temperatures below 27°F for less than 120 hours at 4 inch depth and greater than 120 hours at 

2 inch depth then there is moderate risk of tuber survival (indicated by yellow color).  If tubers were 

exposed to temperatures below 27°F for less than 120 hours at 4 inch depth and less than 120 hours at 2 

inch depth then there was a high risk of tuber survival (indicated by orange color).   
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In a visit to the site, you can see that Hancock (Waushara Co.) has low risk for potato tuber 

survival/volunteer emergence (green) and Arlington (Columbia Co.) has moderate risk for volunteer 

emergence (orange).  The map is provided below, along with a table of the average soil temps at 2 and 4 

inch depths from Nov 2018 to Mar 2019.  

 

 
In addition to infected/pathogen reservoir volunteers, potential sources of late blight in any season 

include, introduced infected tomato plants, cull piles, infected seed, and mismanaged compost piles 

containing late blight-infected material.  The WI DATCP requires the destruction of cull piles by May 20 

of each year.  A few field samples have come to my lab from Florida over the past recent weeks, from a 

foliar potato sample, we confirmed late blight of the US-23 clonal lineage.   

 

We will continue to provide Blitecast information via this newsletter and through the vegetable pathology 

website:   https://wivegdis.plantpath.wisc.edu/.  We will have in-potato-field weather stations in Grand 

Marsh, Hancock, Plover, and Antigo as in past years, with access to the station data (with DSV and PDay 

values at:  https://wivegdis.plantpath.wisc.edu/dsv/#hancock).  New in recent years, is the Vegetable 

Disease and Insect Forecasting Network (VDIFNet) site which provides information on DSVs from 

NOAA weather data across the state of WI, as well as insect phenological data (Dr. Russell Groves, UW-

Madison Entomology).  The link to the VDIFNet site is:  https://agweather.cals.wisc.edu/vdifn/maps. 

 

Accessing the 2019 University of Wisconsin Madison Extension Commercial Vegetable Crop 

Production Management Guide:  Our production guide is updated every October with release of a new 

guide in January.  The book can be downloaded for free as a pdf at the link below, or can be purchased 

online for $12.50.    https://learningstore.uwex.edu/Assets/pdfs/A3422.pdf 

 

Over the past year, two of our UW-Agricultural Research Station weather 

stations have been added to the MSU Enviroweather Monitoring System 

(https://www.enviroweather.msu.edu/).  I was fortunate to get collaboration 

with Dr. Jaime Willbur, Potato & Sugarbeet Extension Plant Pathology with 

the Dept. of Plant Soil and Microbial Sciences at Michigan State University 

and Mr. Lee Duynslager, Information Technology Professional with the 

same Dept. at MSU in applying the Volunteer Potato Risk calculation to the 

soil weather data collected at the UW-Hancock ARS and UW-Arlington 

ARS locations.   Link below will take you to the volunteer risk page – and 

scroll over to the left to locate WI stations.   

https://www.canr.msu.edu/psbp/resources/disease-tools/volunteer-survival 

 
 
 

 
 Arlington ARS 

(Soil Temp ºF) 

Hancock ARS (Soil 

Temp ºF) 

 2 inch  4 inch 2 inch  4 inch 

Nov 38 47 33 34 

Dec 33 39 31 32 

Jan 32 37 27 28 

Feb 31 35 28 29 

Mar 32 35 33 33 
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Food Safety Modernization Act Update – for Hops – Amanda Gevens, UW-Plant Pathology:  On 

March 28, 2019, the FDA announced that it intends to exercise enforcement discretion for the 

requirements of the Produce Safety Rule as they apply to entities growing, harvesting, packing, and 

holding wine grapes, hops, pulse crops, and almonds.  The Produce Safety Rule establishes science-based 

minimum standards for the safe growing, harvesting, packing, and holding of fruits and vegetables for 

human consumption. The rule does not apply to produce that is considered to be rarely consumed raw 

(RCR), grown for personal or on-farm consumption, or not a raw agricultural commodity. Commodities 

considered to be RCR are those that the FDA has determined are typically cooked before consumption. 

Produce that is otherwise covered by the rule may still be eligible for an exemption if it undergoes 

commercial processing that adequately reduces the presence of pathogens and certain recordkeeping and 

documentation requirements are satisfied.  After the Produce Safety Rule was finalized, FDA received 

feedback from stakeholders that wine grapes, hops, pulses, and almonds should be exempt. After 

conducting an initial review of the production and use of these commodities, FDA has decided to exercise 

enforcement discretion with respect to the Produce Safety Rule for entities growing, harvesting, packing, 

or holding these commodities, while we consider pursuing rulemaking to address the unique 

circumstances they each present. FDA will continue to enforce the statutory prohibition against 

introduction or delivery for introduction of adulterated food into interstate commerce.  For more 

information:  https://www.fda.gov/Food/NewsEvents/ConstituentUpdates/ucm634253.htm 

 

https://www.fda.gov/Food/NewsEvents/ConstituentUpdates/ucm634253.htm

