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Powdery and Downy Mildew in Cucurbits 
 

Amanda Gevens, Brian Cortright, and Mary K. Hausbeck, Professor 
Michigan State University, Department of Plant Pathology 

(517)355-4534 
 
Powdery Mildew on Pumpkin 

Powdery mildew is perhaps one of the easiest diseases to identify because of the whitish, talcum-
like, powdery growth that develops on leaf surfaces, petioles, and stems.  Infected leaves usually wither 
and die.  Premature loss of foliage often reduces the size or number of fruit and the length of the harvest 
period.  In addition, powdery mildew infection predisposes plants to other diseases such as gummy stem 
blight.  Powdery mildew occurs each year, although the time of disease appearance is unpredictable.  
Propagules responsible for infection (conidia or spores) may be transported rapidly over long distances by 
air currents.  Therefore, the disease may become established in a clean field from conidia blowing in from 
a field affected by the fungus.  It is also possible that this disease may overwinter in soil and plant debris 
in a hearty, weather-resistant fungal structure (cleistothecium).  Although this has not been verified for 
Michigan, overwintering of the fungus responsible for powdery mildew has been documented in nearby 
states.   
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Figure 1.  Evaluation of fungicides for managing powdery mildew for pumpkin in 2004. 



Once powdery mildew is present, the disease can increase rapidly.  The fungus can multiply and 
spread quickly under favorable conditions because the length of time between infection and symptom 
appearance is usually only 3 to 7 days.  Also, a large number of conidia that can infect healthy tissue can 
be produced in a short time, and contribute to spread of the disease within a field.   

Currently, fungicides are the primary control practice for this disease.  Resistant cultivars are 
becoming more widely available.  Many products were tested for their ability to control powdery mildew 
(Figures 1 and 2).  To avoid the development of resistance, fungicides should be used in alternation.  
Since Flint, Quadris, and Cabrio affect the powdery mildew similarly, they should not be used in 
alternation with each other.  Rather, they could be used in a program with other fungicides.  In some 
fields, powdery mildew has developed resistance to Nova and the fungicide is ineffective.  We believe 
this was the case at our Michigan State University research farm (Fig. 1).  However, in other fields, such 
as our SW Michigan site in 2005, the powdery mildew fungus appeared to be relatively sensitive to the 
Nova fungicide and disease was limited compared to the untreated control (Fig. 2).   

It is critical that a field be monitored closely for the first appearance of the disease.  To monitor 
effectively, a grower must walk through a field once or twice a week to look for powdery mildew, 
especially on the older, shaded leaves.  Do not forget to look at the underside of the leaves.  It is apparent 
from field observations that early control of powdery mildew is the most effective.   
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Figure 2.  Evaluation of fungicides for managing powdery mildew for pumpkin in 2005. 
 
Downy Mildew on Cucumber 
 Downy mildew was confirmed in Michigan on August 5, 2005 and is a new disease for the state.  
The disease developed in several major vegetable production regions, with the majority of reports on 
pickling cucumber (Fig. 3C).  Downy mildew is very different from powdery mildew.  The tell-tale 
symptom of downy mildew is the dark, purplish/gray fuzz on the underside of the leaf giving a somewhat 
‘dirty’ or ‘velvet’ appearance (Fig. 3B).  The fuzzy signs of the pathogen are most evident on leaf 
undersides in the morning.  Powdery mildew is white and less fluffy.  On the leaf surface, downy mildew 
symptoms appear similar to those of a mosaic or angular leaf spot (Fig. 3A). 
 Downy mildew is well-known for causing catastrophic losses of cucurbits in a brief period of 
time.  When it is overcast, cloudy, and humid, unprotected foliage can become completely infected and 
appear to be frosted within 10 days of infection.  The pathogen appears to have come to Michigan in 



upper air currents from other vegetable production regions of the U.S.  Downy mildew is not known to 
produce overwintering spore structures and will not persist in soil and field debris in Michigan from year 
to year.   
 

 
 
 
 
 

 
Currently, there are few cultivars with adequate resistance to downy mildew.  Chemical control 

must be focused on using the most effective products, alternating the products, and applying the 
fungicides at short intervals.  Results from our 17-product downy mildew spray trial indicated that the 
most effective spray programs include the following:  Previcur Flex (propamocarb hydrochloride, Bayer 
CropScience) plus Bravo (chlorothalonil, Syngenta Crop Protection) alternated with Tanos 50DF 
(cymoxanil + famoxadone, DuPont Crop Protection) plus mancozeb (or Tanos + Bravo).  Our study was 
conducted in a young pickling cucumber field that was already showing early downy mildew symptoms 
and sporulation.  Overall, fungicides are more likely to be effective when applied prior to the appearance 
of the pathogen.  Previcur Flex is a critical component of the fungicide program.  It appeared to be 
especially effective and offered a different mode of action from that of Tanos 50DF.  Tanos 50DF has a 3-
day PHI and Previcur Flex has a 2-day PHI.  The addition of mancozeb increases the PHI to 5 days.  
Bravo has a 0-day PHI.  In addition to fungicide application, it was recommended that any infected vines 
remaining after harvest should be killed with an herbicide or plowed under immediately so that they do 
not serve as a source of downy mildew for nearby crops.  In a 43-acre pickling cucumber field with initial 
downy mildew infection at the first true-leaf stage, the recommended Previcur Flex spray program turned 
the field around to yield 170 bushels per acre.   
 
  

A B C
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Figure 3.  A) Downy mildew symptoms on the top of a cucumber leaf (note angular yellow spots).  B) 
Downy mildew symptoms on bottom of cucumber leaf (note gray, fuzzy, dirty sporulation).  C) 
Confirmed county reports of downy mildew in Michigan from 4 Aug to 5 Sep.   



 
 
 
 

Battling Black Rot on Hardshell Squash and Pumpkin 
 

Anthony P. Keinath, Vegetable Pathologist 
Clemson University, Coastal Research and Education Center 

Charleston, SC, 29414-5329 
tknth@clemson.edu 

 
Black rot on fruit is the disease that is called gummy stem blight on foliage of vine crops 

(cucurbits).  In publications, two names are used for the fungus that causes this disease: Didymella 
bryoniae and Phoma cucurbitacearum.  In addition, this fungus makes two types of spores:  ascospores, 
which are spread by wind short distances, and conidia, which are spread by splashing rain and handling 
wet foliage and fruit.   
 

If all cucurbits were planted in an infested field and the weather was rainy, which fruit would 
have the most black rot?  Gourds are the most susceptible, followed by butternut squash and jack-o’-
lantern and mini pumpkins.  Cantaloupe, cucumber, watermelon, and other hardshell squashes are 
moderately susceptible.  Summer squash is resistant.   Therefore, crop management is particularly 
important with gourds, winter squashes, and pumpkin.  It requires more effort and more steps to produce a 
healthy product with these susceptible crops than with other cucurbits. 
 

Fruit of the different cucurbits react differently to black rot than foliage and vines do to gummy 
stem blight.  Foliage of gourd, pumpkins, and all squashes are much less susceptible to gummy stem 
blight than foliage of cucumber, muskmelon, and watermelon.  If you don’t see symptoms of gummy 
stem blight on squashes and pumpkins, it can be difficult to anticipate black rot.  The cropping history of 
a given field, however, can provide clues about the risk of black rot. 
 

I have been studying how long the black rot fungus survives in crop debris in South Carolina.  In 
the first study, the fungus survived only 7 months in buried vine debris; how deep the debris was buried 
did not matter.  In a second study, the fungus survived more than 15 months in crown debris, probably 
because crown tissue is thicker than vine tissue and the tissue lasted longer.  The fungus survived better 
on top of raised beds covered with polyethylene mulch than on the soil surface or buried 5 inches deep, 
probably because the debris was not in contact with soil.  The conclusion from these studies is that fields 
must be rotated out of cucurbits for 2 years, although summer squash could be grown in the second year.  
Disk vines and any remaining rotten fruit immediately after harvest to reduce survival time, particularly if 
you will only rotate out of cucurbits for one growing season. 
 

For gourds, pumpkins, and butternut squash, Pristine is the best fungicide to apply to prevent 
black rot.  Based on control of gummy stem blight with Pristine, two applications may be sufficient.  On 
other hardshell squashes, other strobilurin fungicides rotated with chlorothalonil should provide good 
control when applied before disease starts.  Fungicide applications should begin as soon as fruit form. 
 
 



New Developments in Vine Crop Insect Control

Richard Weinzierl
Department of Crop Sciences, University of Illinois, Urbana, IL 61801

217-333-6651; weinzier@uiuc.edu 

New and not-so-new tactics for controlling insects in cucumbers, melons, squash, and pumpkins
include the following:

• Lorsban 50 SL (chlorpyrifos) is an “old” seed treatment that is still effective against seedcorn maggot
and wireworms.  For growers who do not use Admire (imidacloprid) or Furadan (carbofuran) in-
furrow at planting for systemic control of cucumber beetles, treating seed with Lorsban remains an
effective approach to seedcorn maggot control in cold, wet soils.

• Increasing amounts of data indicate that Admire applied in-furrow at planting or as a drench at
transplanting is an effective replacement for soil applications of Furadan for controlling cucumber
beetles and minimizing the spread of bacterial wilt.  The duration of its effectiveness appears to vary
according to soil moisture.  High levels of control have been observed for 2 to 4 weeks, but duration
of control may vary with application rate.  Reduced control under drought conditions may be
followed by increased activity after rainfall.  Admire’s effectiveness against squash bugs in late
plantings remains questionable.

• Lam and co-workers at Purdue University have studied the use of unbaited yellow Pherocon AM
sticky traps to monitor cucumber beetles in melons and other cucurbits.  They used 10 yellow
Pherocon AM sticky traps per 20-acre field and compared the counts of cucumber beetles on
traps to counts of beetles on plants. They found that 20 striped or spotted cucumber beetles
per trap over a 48-hour period corresponded to 1 beetle per plant – the threshold for treating melons
and cucumbers to prevent excessive loss caused by bacterial wilt.  Although some similar beetles,
including corn rootworm beetles and bean leaf beetles, also are captured on the traps, identifying and
counting only striped and spotted cucumber beetles on traps is easier than identifying and counting
them while they are moving about on plants. Lam suggested that growers might find traps easier to
use or be more confident in their counts of beetles on traps than they would be in trying to count
beetles on plants.  For more information, check Purdue's Vegetable Crops Hotline issues from March
18, 2005, at (http://www.entm.purdue.edu/Entomology/ext/targets/vegcrop/VCH2005/VCH445.pdf)
and April 8, 2005, at
(http://www.entm.purdue.edu/Entomology/ext/targets/vegcrop/VCH2005/VCH446.pdf).  Pherocon
AM traps are available from Trece – 918-785-3061 or http://www.trece.com and from Great Lakes
IPM – 1-800-235-0285 or http://www.greatlakesipm.com/.  Insecticides that are effective against
cucumber beetles include Capture (bifenthrin), Sevin and Adios (carbaryl), Pounce (permethrin),
Asana (esfenvalerate), Thiodan (endosulfan), and Danitol (fenpropathrin).  Because insecticides may
be needed to control cucumber beetles and other insects during bloom when pollinators are present,
growers are urged to make applications late in the evening or very early in the morning when bees are
not foraging, and to use formulations that are least toxic to pollinators.  Sevin XLR-Plus and Adios
contain carbaryl – an insecticide that is very toxic to honey bees – but are less hazardous than other
formulations containing the same active ingredient.

• Recommendations for squash vine borer control generally recommend early detection of the wasp-



like, day-flying clearwing moths and then examination of the base of vines for early detection of
tunneling.  Pheromone traps are available for monitoring squash vine borer (contact Great Lakes IPM
at 1-800-235-0285 or http://www.greatlakesipm.com/), and one key step in getting good information
from them is to hang them near the soil surface, not a few feet above the ground.  Place traps in the
field as soon as vines begin to run, and as soon as traps begin to catch moths, sample for initial entries
into plants.  Begin insecticide applications as soon as tunneling is first detected or 5 to 7 days after
traps begin catching moths.  Make at least 1 more insecticide application 1 week after the first, or
continue weekly sprays for 3 to 5 weeks, depending on continued pressure.  Insecticides kill adult
moths and young larvae before they enter plants; they do not control larvae already inside stems. 
Effective insecticides include Capture, Sevin, Thiodan, Asana, and Pounce.  Do not use the carbaryl
product Adios for squash vine borer control.

• For squash bug control, Capture remains the most effective of the insecticides labeled for use on
cucurbits.  Treat when eggs begin to hatch if counts exceed 1 to 1.5 egg masses per plant. 
Insecticides are more effective against young nymphs than older nymphs or adults.

• Where twospotted spider mites are a problem in cucumbers or melons, several effective miticides are
available.  Capture, dimethoate, and Danitol (fenpropathrin) – labeled against one or more insect pests
– also give some mite control; dimethoate and Danitol are labeled for use on melons only.  Agri-Mek
(abamectin), Acramite (bifenazate), and Kelthane (dicofol) are labeled specifically for mite control.  

• Several insecticides are labeled for aphid control in cucurbits.  They range from chemicals such as
Fulfill (pymetrozine) and Actara (thiamethoxam) that control only aphids and related pests to broad-
spectrum products such as Capture, diazinon (not for pumpkins), dimethoate (melons only), Thiodan,
malathion, and the insecticidal soap M-Pede.  Their effectiveness is largely related to good spray
coverage, because only Actara and dimethoate exhibit limited systemic activity.  Where control of
aphids that colonize cucurbits – such as cotton-melon aphid –  is desired, insecticides can give
satisfactory results.  Where control of aphids to prevent or reduce virus transmission by aphids that
pass through the crop – such as soybean aphid – is the goal, insecticides applied to cucurbits will
NOT be effective.  Steps that can reduce but not eliminate losses to virus diseases include (1) using
resistant varieties; (2) planting early, before immigrant species of aphids arrive from the south; (3)
separating plantings over available space; (4) staggering plantings over several dates; (5) planting
cucurbits in the center of weed-free border crops that are not hosts to the common mosaic viruses
(corn and small grains are such crops); and (6) planting into reflective mulches that reduce the
number of aphids landing in the crop during its early stages.  

• A still-nearly-new reference on cucurbit pest management is “Identifying and Managing Cucurbit
Pests – Diseases, Insects, and Weeds,” from the University of Illinois.  This 48-page reference
includes in-depth information on disease cycles and insect life histories, with many color illustration
to aid in identification of insects, diseases, and weeds.  For information on ordering this publication,
visit the University of Illinois Office of Information Technology and Communication Services web
site at https://webstore.aces.uiuc.edu/shopsite/C1392.html.



 
 
 
 

Weed Control in Pumpkin, Squash, and Gourds 
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Current Herbicide Registrations for Vine Crops 
• Curbit (ethalfluralin)    PRE 
• Command (clomazone)    PRE 
• Strategy (ethalfluralin+clomazone)  PRE 
• Sandea (halosulfuron)    PRE & POST 
• Prefar (bensulide)    PRE 
• Alanap (naptalam)    PRE & POST 
• Treflan (trifluralin)    PRE 
• Poast & Select (grass killer)   POST 
• Gramoxone, Roundup    POST 

 
Review of 2005 Weed Control 
• Hot and dry during most of the growing season. 
• Curbit was less effective with no moisture. 
• Grasses were difficult to kill POST. 
• Some fields became weedy before harvest and yields may have been reduced. 
• Irrigated fields had better weed control. 

 
What did we learn in 2005? 
• Poor grass control slowed crop growth and reduced yield. 
• Once grass was established it was hard to kill under the hot, dry conditions. 
• Broadleaves were easier to control than grasses and had less negative effect on yield. 
• A vine crop weed control program should include PRE and POST herbicides. 

 
Sandea on Pumpkin, Squash and Gourd 
• Pumpkin is more tolerant than squash to Sandea PRE and POST. 

 On Gourd, use only directed spray. 
• Maxima squash appear to be most sensitive. 
• Do not apply more than 0.5 oz Sandea in one application. Max. of 1 oz/acre/year 
• Do not use adjuvants (NIS or crop oil) if applying over the top of crop plants 
• Use directed spray POST, if possible. Keep off of plastic mulch. 
• Heavy rain will increase injury. 

 



Potential New Labels for Vine Crops 
• Dual Magnum Pumpkin, squash, gourd 
• Matrix  Cucumber, melon 
• Chateau Cucumber, melon 
• Reflex  Cucumber, melon, summer squash 

 
Some things to remember about weed control in vine crops (1) 
• Weed control is essential for effective disease control and for high yields 
• Vine crops are sensitive to many of the herbicides registered.  
• Command is not registered on jackolantern pumpkins 
• ALS-inhibitors (eg, Sandea) accumulate in the soil.  They can be toxic to vine crops.  

 
Things to remember (2) 
• Plant crops so that you can cultivate or disk between rows 
• Leave spray aisles for driving in the field 
• Use drop nozzles to keep Sandea off crop leaves 
• Curing is an important step in crop management; cut fruit off vines at least 2 weeks before 

shipping or storage 
• Never refrigerate vine crops 

 
Pumpkin & Squash Weed Control Recommendations – 2006 
• Strategy 4 pt PRE 
• Sandea 0.5 oz POST - between rows, if possible, + Poast or Select; no NIS 
• Cultivate aisles before vines run; apply Curbit between rows or incorporate Treflan to improve 

long-term weed control 
• On bright orange squash, use only Curbit; no Command 

 


