
 
 

wi 
 
 
 
 
 
 

 
 

 

 

 

Yi Wang, Assistant Professor & Extension Potato and Vegetable Production Specialist, UW-

Madison, Dept. of Horticulture, 608-265-4781, Email: wang52@wisc.edu. 

 

Even with the recent cool and wet spring weather, potatoes that were planted before the third week of 

April have had at least 20% emergence at this point. Growers in Central Sands have started their first 

hilling. For those spuds that were put into ground after late April, it might take another several days to 

emerge. The forecasted weather in the next 10 days looks promising to encourage emergence and plant 

growth, and the light-textured soil in the Central Sands region has helped the excessive soil water to drain 

out of the rooting zone, which avoided soil saturation and seed tuber decaying issues. The recent rains 

have delayed planting of processing vegetables (peas, green beans, sweet corns, carrots, and beets) by less 

than 5 days so far, but like potatoes, the upcoming week or so will be good to catch up. 

 

Growers in other parts of the state with heavier soils are running more behind schedule, by between one 

and even two weeks. Some folks with wet fields and high water tables might end up with some acres 

unplanted. For potatoes, seed decaying might be an issue, and for processing vegetables, the cool and wet 

environment is favorable for root rot and downy mildew development, which are all concerning the 

growers and processors. Processing vegetable planting in Minnesota and Illinois are being substantially 

delayed due to the unfavorable weather conditions. 

 

This past Tuesday I got a chance to visit the planting of dark red kidney (DRK) beans in Dunn County, 

which is the primary production region of the state for this crop. In recent years, DRK beans have 

migrated to Central Wisconsin at a good rate (e.g. planted acreage doubled from 2018 to 2019) due to the 

growing overseas market. DRK bean is a 90-day vegetable crop that can fix nitrogen and contribute to 

soil health / fertility improvement. In the near future our program will work on making production 

management practices for this crop grown in Central Wisconsin. 

 

 

 

 

Calendar of Events 
 

July 18, 2019 – UW-Hancock Agricultural Research Station Field Day, Hancock, WI 
July 25, 2019 – UWEX Langlade County Airport Research Station Field Day, Antigo, WI 

August 2, 2019 – UW-Lelah Starks Elite Foundation Seed Potato Farm Field Day, 

Rhinelander, WI 
December 3-5, 2019 – Midwest Food Producers Association Annual 

Convention/Processing Crops Conference, Wisconsin Dells, WI 

January 26-28, 2020 – WI Fresh Fruit & Vegetable Growers Conference, Wisconsin 
Dells, WI 

February 4-6, 2020 – UWEX & WPVGA Grower Education Conference, Stevens Point, 

WI 
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Amanda Gevens, Associate Professor & Extension Specialist, UW-Madison Plant Pathology, 

gevens@wisc.edu, 608-575-3029. 

Please have a look at our new UW-Madison Potato & Vegetable Pathology website.  New resources 

and easier to access weather and disease forecasting data. https://wivegdis.plantpath.wisc.edu/ 

Current P-Day (Early Blight) and Disease Severity Value (Late Blight) Accumulations (Many thanks 

to Ben Bradford, UW-Madison Entomology; Stephen Jordan, John Hammel, & Samuel Meyer, UW-

Madison Plant Pathology). 

A P-Day value of ≥300 indicates the threshold for early blight risk and triggers preventative fungicide 

application.  A DSV of ≥18 indicates the threshold for late blight risk and triggers preventative fungicide 

application.  Red text in table indicates threshold has been met/surpassed.  TBD indicates that data is To 

Be Determined as time progresses.  Weather data used in these calculations comes from weather stations 

that are placed in potato fields in each of the four locations.  New this year!  Data are available in 

graphical format for each weather station at:  https://wivegdis.plantpath.wisc.edu/dsv/#grand-marsh 

Location Planting Date Emergence Date 

(50%) 

Disease 

Severity Values 

(DSVs) 

Potato Physiological 

Days (P-Days) 

Grand Marsh Early  Apr 10 May 20 0 18.87 

 Mid May 1 TBD TBD TBD 

 Late May 20 TBD TBD TBD 

Hancock Early Apr 10 May 22 0 13.53 

 Mid Apr 25 May 27 (likely) TBD TBD 

 Late May 15 TBD TBD TBD 

Plover Early Apr 22 May 27 (likely) TBD TBD 

 Mid May 1 TBD TBD TBD 

 Late May 29 TBD TBD TBD 

Antigo Early May 14 May 29 TBD TBD 

 Mid May 24 TBD TBD TBD 

 Late Jun 1 TBD TBD TBD 

 

Hop Powdery Mildew Background (Dr. Michelle Marks, UW-Madison Plant Pathology & Soil 

Science):  Wisconsin hop growers should be keeping an eye out for hop powdery mildew, a fungal 

disease of hops that until recently has been relatively sporadic within WI, with formal diagnosis and 

reporting in 2016.  This disease is a significant issue in the Pacific Northwest and is becoming more 

prevalent in other hop growing regions of the country as the hop industry expands.  Increasing numbers of 

growers here in Wisconsin are reporting powdery mildew infections in their hop yards, and may wish to 

consider incorporating fungicides that protect against this disease into their chemical management 

rotations.   

 

Hop powdery mildew is caused by the fungal pathogen Podosphaera macularis.  As will be discussed in 

detail later in this article, the pathogen is capable of overwintering as asexual mycelia in dormant hop 

buds or in sexually-produced survival structures called chasmothecia.  The pathogen resumes growth 

again in the spring, releasing spores that can to on to infect healthy plant tissue.  Disease is favored by 

moderate temperatures (64-70°F) and cloudy, humid weather.   
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Symptoms include powdery, white colonies that start small and usually expand over time.  Colonies are 

typically more numerous on the leaf surface, and may be discrete or cover larger surface areas.  Chlorosis, 

or yellowing of plant tissue, may be seen surrounding powdery mildew lesions.  Leaves may also develop 

blister-like symptoms.  Hop cones are particularly susceptible to infection.  If infected early in their 

development, cones may abort or become necrotic, distorted, and deformed.  Later infections will exhibit 

the classic fluffy white fungal growth.  Hop plants themselves can generally withstand heavy infections 

and it is these cone infections that lead to yield losses and decreased marketability.   

 
 
Hop Powdery Mildew Pathogen Disease Cycle (By Collaborator, Graduate Research Assistant Bill 

Weldon of Cornell University):  It is important to understand the way in which the hop powdery mildew 

pathogen overwinters so that management of initial disease pressure can be optimized.   

 

Hop powdery mildew has been a major focus of disease management programs of hop growers since at 

least as far back as the nineteenth century. As the hop industry has continued to grow throughout the 

Midwest and Eastern US, so too has the prevalence of hop powdery mildew. This disease, caused by a 

pathogenic fungus called Podosphaera macularis, can survive winter each year and cause disease the 

following year in one of two ways. 

 

From the perspective of the fungus, strategy one is centered on asexual reproduction, which is the fluffy, 

white growth form of the fungus that is most commonly associated with the disease. If in the fall, this 

asexual growth form can extend down just below the soil line and grow on to hop buds that go dormant 

over winter, come spring when these buds break ground, they risk emerging covered in powdery mildew 

growth as well. These early season infected buds are termed flagshoots due to their strikingly white 

appearance in comparison to normal green, heathy hop tissue. Previous research out of the Pacific 

Northwest has documented that at most, hop powdery mildew overwintering through flagshoots will 

result in <2% of hop shoots infected at the start of the season. 

 

The second overwintering strategy of P. macularis is the formation of chasmothecia, which is a fungal 

overwintering structure made through sexual reproduction. In comparison to the white, powdery asexual 

growth, chasmothecia are more like little microscopic black “shells” that house and protect 4-8 sexually 

produced spores (called “ascospores”) on the inside. Thousands of chasmothecia can form on a single hop 

leaf, each containing and protecting a handful of ascospores all winter long until they can be released in 

the spring. It is not known exactly how much better chasmothecia are at overwintering, but the general 

thinking is much, much better than the 1-2% success rate associated with hop flag shoots. It is also not 

known what specific weather conditions cause chasmothecia to crack open in the spring and release the 

Hop powdery mildew disease 

cycle created by Dr. Michelle 

Marks, UW-Madison Plant 

Pathology & Soil Science. 

Symptoms can include yellowing 

and death of foliage.  Signs 

include the white, talcum-like 

pathogen sporulation, diagnostic 

of powdery mildew.  There are 

many powdery mildew pathogens 

and all are favored by similar 

weather.  Hop powdery mildew 

pathogen has a limited host range 

of cultivated and wild hops.  



 
 

infectious ascospores onto newly emerged hop shoots. The latter question is what labs at Cornell, UW-

Madison, and NC State are teaming up to address. 

 

Our goal is to best describe what weather factors drive the release of hop powdery mildew ascospores in 

the spring. Why? If we understand what drives the release of these spores, we can then monitor for these 

weather conditions in the spring each year, identify the high-risk infection periods, and take precise 

control measures in real time.  

 

How are we going about this? During the winter of 2019 we kept populations of hop powdery mildew 

chasmothecia in Wisconsin, New York, and North Carolina. These three geographies broadly represent 

the range of winter severity where hops are grown -- with Wisconsin being the coldest, North Carolina 

being the most temperate, and New York falling somewhere in the middle. Including three different 

winter types will help make this data applicable to a broad range of hop growing regions.  

 

At weekly intervals starting in January, we collect a subset of chasmothecia at each location and test for 

their ability to release ascospores. By repeatedly doing this each week over the course of the spring, we 

developed a maturation curve for chasmothecia spanning from January to May in each of the three 

locations. This is then compared side by side to recorded weather data such as daylength, daily rainfall, 

temperature, and relative humidity to elicit the most important conditions associated with when 

ascospores are released, and when the ascospore supply completely runs out. In this way, we are working 

towards having a predictive model for the hop grower community to use for targeted disease management 

of early season hop powdery mildew infection due to chasmothecia. 

 

Status of hop powdery mildew control in WI:  (Amanda Gevens, UW-Madison Plant Pathology) 

We have observed an increase in incidence and severity of hop powdery mildew over the past few years.  

In response, growers are incorporating fungicides with specific activity against powdery mildew in 

prevention of the disease.  While their disease names are similar, the pathogens causing powdery mildew 

and downy mildew are substantially different.  Powdery mildew is caused by a true fungus and downy 

mildew is caused by an oomycete or water mold pathogen.  The fungicides relied upon for downy mildew 

control have little to no activity against the true fungal pathogen that causes powdery mildew.  Below, I 

provided a listing of registered fungicides for powdery mildew control in hop in Wisconsin.  This listing 

is also available in the “Hop” Chapter of our 2019 A3422 Commercial Vegetable Production Guide for 

Wisconsin.  Additionally, I listed the hop downy mildew fungicides for the purpose of comparing which 

selections are suitable for each mildew disease, and which are suitable for addressing both diseases.   

 

Our UW-Madison Plant Pathology Plant Disease Diagnostic Clinic offers a suite of hop disease tests.  

The PDDC website is:  https://pddc.wisc.edu/ 

 

We are very interested in suspect or certain hop powdery mildew samples for further 

characterization.  Please contact me at gevens@wisc.edu for shipping information.  Thank you! 
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Hop Powdery Mildew Fungicides for WI 
 

  
 

     
 



 
 

                 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Fungicides for Hop Downy Mildew Control in Wisconsin 

 

 
 

             
 

 



 
 

                  
 

 

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 

https://learningstore.uwex.edu/Assets/pdfs/A3422.pdf

