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Challenges  of  Powdery  Mildew,  Leaf  Blights  and  Other  Diseases 

 
Margaret  Tuttle  McGrath 

Department of Plant Pathology, Cornell University 
Long Island Horticultural Research & Extension Center 

3059 Sound Avenue, Riverhead, NY 11901; mtm3@cornell.edu 

The greatest challenge of managing foliar diseases in cucurbits is dealing with the adaptability of the 
powdery mildew fungus.  Its ability to respond to management tools has been especially evident with 
fungicides, but it has also been able to develop new races able to overcome genetic resistance.  Other 
pathogens of cucurbits, in particular those causing downy mildew and gummy stem blight, have also been 
challenging to manage because of fungicide resistance.  Another challenge is unpredictability, 
exemplified by downy mildew. There are many foliar diseases that can occur in cucurbits, which makes 
identification difficult.  This, along with difficulty of effectively scouting a large field of a vining crop, 
contributes to the challenge of detecting early, which is very important for timing fungicide applications.   

Fungicides at-risk for resistance are critical for effectively managing cucurbit powdery mildew, but the 
pathogen’s ability to develop resistance has been challenging management since the first mobile fungicide 
was developed, which is important to understand.  Powdery mildew develops best on the lower surface 
(underside) of leaves where conditions are more favorable for disease development than on upper 
surfaces.  When it is not controlled on the lower surface, leaves die prematurely.  There are many contact 
fungicides effective for powdery mildew, but it is challenging to deliver them to the underside of leaves, 
especially in a dense cucurbit canopy.  Fungicides that are mobile provide the most effective control on 
lower surfaces of leaves, but they are at risk for resistance developing due to their single-site mode of 
action. These include fungicides that are systemic (e.g. Topsin M, Nova) or have translaminar activity 
(e.g. Flint, Amistar, Cabrio). Quintec, a new fungicide at risk for resistance, is very volatile and 
redistributes to the lower surface as a gas. 

The powdery mildew fungus has demonstrated a high potential for developing resistance.  It has 
developed resistance to every chemical class at risk for resistance following repeated use somewhere in 
the world.  Presence of resistant strains has been associated with control failure.  This pathogen has a long 
history of adapting: its resistance to Benlate (MBC fungicide, FRAC Group 1) was the first documented 
case of fungicide resistance in the US.  Strains able to resist Benlate were detected 5 years before this 
fungicide was registered.  At the time there was a lack of understanding about resistance.  One year after 
registration control failure occurred in university fungicide efficacy experiments.  Bayleton (DMI 
fungicide, FRAC group 3) was the next mobile fungicide registered for powdery mildew in cucurbits.  It 
was registered in 1984. Two years later control failure occurred in efficacy experiments.  The next mobile 
fungicide registered was Quadris (QoI fungicide, FRAC group 11).  Control failure occurred in 2002.  In 
2006 and 2007 there was evidence of resistance affecting control with the new fungicides Nova, Procure 
and Pristine. 

There are many challenges of dealing with fungicide resistance that have mostly been learned from 
experience with cucurbit powdery mildew.  Managing fungicide resistance should be part of all fungicide 
programs with at-risk fungicides for any disease because of the unpredictability.  Fungicides with single-
site mode of action are at relatively high risk for resistance development compared to those with multi-
side mode of action.  Most fungicides being developed today have a single-site mode of action because 
this is associated with lower potential for negative impact on the environment, including non-target 



organisms. A list of the codes for all fungicide active ingredients (e.g. common names) can be 
downloaded from www.frac.info/frac/.  Select ‘publications’ in the list on the left of the page, then one of 
the ‘FRAC Code Lists’ under ‘Fungicide Lists’.  The resistance risk for each fungicide group is in the 
‘comments’ column.  The primary goal of resistance management is to delay its development rather than 
to manage resistant fungal strains after they have been selected.  Therefore, resistance management 
programs need to be implemented when at-risk fungicides first become available for commercial use.  
One strategy is to alternate among fungicides in different chemical groups (FRAC codes).  Unfortunately 
there rarely have been appropriate fungicide tools to manage resistance with this strategy, as illustrated by 
the history of fungicides available for powdery mildew. Usually only one effective mobile fungicide has 
been registered at a time.  Detecting resistance based on fungicide efficacy is challenging when an 
integrated fungicide program is used, especially in commercial fields, because the other fungicides used 
can provide enough control of powdery mildew to avoid total control failure. Occurrence of resistant 
strains and their impact on control can change greatly year to year, thus it is challenging to have concrete 
guidelines before the season starts.  Another challenge is obtaining local information on fungicide 
resistance and impact on control.  A fungicide sensitivity seedling assay is being used in NY to determine 
occurrence of resistant strains at the start of powdery mildew development.  Few university fungicide 
efficacy experiments conducted recently have included evaluation of individual currently registered 
fungicides at-risk for resistance.  Another challenge is unpredictability, as exemplified by the QoI 
fungicides (FRAC group 11). Resistance risk for a new fungicide can be difficult to predict.  Risk cannot 
always be predicted solely from the mode of action.  Additionally, resistance development in model 
systems with yeasts or non-obligate pathogens is not always similar to that in obligate pathogens.  For 
example, the QoI fungicides were initially thought to have a low to medium resistance risk and resistance 
was predicted to be quantitative based on their mode of action (inhibition of respiration) and on results of 
research with yeast.  However, resistance developed quickly and in a disruptive manner.  Furthermore, it 
developed first in the US in a pathogen not considered highly prone to developing resistance (gummy 
stem blight fungus) rather than in the cucurbit powdery mildew fungus. 

When dealing with fungicide resistance it is important to recognize there are two general types of 
resistance. When fungicide resistance results from modification of a single major gene, as with MBC and 
QoI fungicides, pathogen subpopulations are either sensitive or highly resistant to the pesticide.  
Resistance in this case is seen as complete loss of disease control that cannot be regained by using higher 
rates or more frequent fungicide applications.  This type of resistance is commonly referred to as 
“qualitative resistance”.  When fungicide resistance results from modification of several interacting genes, 
as with DMI fungicides, pathogen isolates exhibit a range in sensitivity to the fungicide depending on the 
number of gene changes.  Variation in sensitivity within the population is continuous.  Resistance in this 
case is seen as an erosion of disease control that can be regained by using higher rates or more frequent 
applications.  Long-term selection for resistance in the pathogen by repeated applications may eventually 
result in the highest labeled rates and/or shortest application intervals not being able to adequately control 
the disease.  This type of fungicide resistance is commonly referred to as “quantitative resistance”.  
Additionally, fungal isolates that are resistant to one fungicide are often also resistant to other closely-
related fungicides, even when they have not been exposed to these other fungicides, because these 
fungicides all have similar mode of action.  This is called cross resistance. Occasionally negative cross 
resistance occurs between unrelated fungicides because the genetic change that confers resistance to one 
fungicide makes the resistant isolate more sensitive to another fungicide. 

The overall strategy to managing resistance is to minimize use of the at-risk fungicide without sacrificing 
disease control.  This is accomplished by using the at-risk fungicide with other fungicides and with non-
chemical control measures, such as disease resistant cultivars, in an integrated disease management 
program.  It is critical to use an effective disease management program to delay the build-up of resistant 
strains.  The larger the pathogen population exposed to an at-risk fungicide, the greater the chance a 
resistant strain will develop.  Thus it is also important to start fungicide applications very early in disease 



development or before symptoms are seen.  It is more difficult to control the pathogen in an established 
lesion, as opposed to a germinating spore, thus the potential is greater for resistance to develop.  When an 
integrated program is used to manage resistance and resistance develops to one of the fungicides, the 
other practices and fungicides used may provide enough control that the inefficacy of the one fungicide 
can be difficult to detect, especially in a commercial field. 

The use of specific at-risk fungicides should be reduced by using them only when needed most and by 
alternating among those with different FRAC codes. The most critical time to use at-risk fungicides for 
both disease control and resistance management is early in an epidemic when the pathogen population is 
small.  Also tank-mix at-risk fungicides with multi-site fungicides because these have low resistance risk.  
Multi-site fungicides (those with a FRAC code that includes ‘M”) will control any resistant strains they 
contact.  Check the label: some at-risk fungicides are formulated as premix products with other fungicides 
to manage resistance (e.g. Gavel).  Maximize spray coverage by adjusting application methods.  The 
better the coverage, the greater the contribution of the multi-site fungicides to control and the lower the 
selection pressure for resistance development.  Follow any additional resistance management guidelines 
specified on the label.  Remember that the label is a legal document. In addition to manufacturer 
restrictions pertaining to alternations and tank-mixtures, there are often limits on the total amount to be 
applied and the number of allowable applications per season.  Multi-site contact fungicides should be 
used alone late in the growing season, where they have been shown to provide sufficient disease control 
to protect yield.  Alternating among fungicides in the same chemical group (FRAC code) is not really an 
alternation.  It is not known whether a strict alternation (apply once and then switch) is better than a block 
alternation (apply twice in a row and then switch).  At-risk fungicides should be used at the 
manufacturer’s recommended rate and application interval.  Using highest label rates is expected to 
minimize selection of strains with intermediate fungicide sensitivity when resistance involves several 
genes (quantitative resistance).  When one crop could serve as a source of inoculum for a subsequent 
crop, the alternation scheme among at-risk fungicides should be continued between successive crops such 
that the first at-risk fungicide applied to a crop belongs to a different cross-resistance group than the last 
at-risk fungicide applied to the previous crop.  Another important component of management is assessing 
control and reporting any loss of efficacy potentially due to resistance to local extension specialists. 

The specific fungicide guidelines for managing cucurbit powdery mildew in 2008 include alternating 
among Quintec (melons only), Pristine and Procure. Quintec contains quinoxyfen, an active ingredient in 
a new chemical class, Quinoline (FRAC Group 13).  Additional crops will be labeled in the future.  It is 
not being developed for use on edible-peel cucurbit types due to phytotoxicity.  It has been one of the 
most effective products in university fungicide efficacy experiments.  Like the DMI fungicides, Quintec is 
only effective for powdery mildew.  Broad-spectrum activity was an advantage of the QoIs. Pristine 
contains a QoI (pyraclostrobin, same active ingredient in Cabrio) plus a new mobile fungicide (boscalid) 
that is in the carboxamide fungicide class (FRAC Group 7).  Pristine is recommended at the highest rate 
because strains of the pathogen have been found able to tolerate high rates of boscalid (175 ppm) and 
resistance to QoI fungicides is common. Procure (a DMI fungicide; FRAC group 3) is also recommended 
at the highest label rate (8 oz/A) because of resistance.  This product is recommended over Nova because 
at their highest label rates, Procure provides twice the rate of active ingredient: 4 oz/A of triflumizole 
versus 2 oz/A of myclobutanil.  The inherent activity of these two ingredients have not been compared. 

Protectant fungicides are an important component of the integrated program currently recommended for 
managing powdery mildew.  They have low risk for resistance development typically because they have 
multi-site mode of activity.  Thus they play a critical role in delaying development of resistance to the 
mobile fungicides.  Since they are effective only where deposited and it is difficult to deliver spray 
material to the underside of leaves where powdery mildew develops best, they do not alone provide 
adequate control of powdery mildew.  Many protectant (aka contact) fungicides are now registered for use 
on cucurbits to manage powdery mildew in the US.  They vary greatly in price and efficacy, therefore 



data from fungicide evaluations should be considered when choosing.  Chlorothalonil (several 
formulations including Bravo, Equus, Echo) has been the primary protectant fungicide used for powdery 
mildew because of its efficacy as well as its broad-spectrum activity.  Sulfur generally has been at least as 
effective as chlorothalonil.  It has some volatility, thus some redistribution of spray deposit can occur, 
including evidently to the leaf lower surface.  Micronized formulations are preferred to wettable powders, 
and although they cost more, they are still the least expensive protectant fungicide.  Sulfur can be 
phytotoxic to melon, but there are sulfur-tolerant varieties. It is only effective for powdery mildew.  
Copper fungicides are effective, but generally not as effective as chlorothalonil or sulfur; however, the 
many different formulations have not been compared.  Their broad-spectrum activity includes bacteria.  
The new Kocide formulation (3000) reportedly has improved bioactivity, thus less product is needed 
(rates are 1.5-3 lb/A for Champion and 0.5-1.25 lb/A for Kocide 3000), and it has lower metallic copper 
content than other copper fungicides (50% and 30%, respectively), thus less copper added to the soil.   

There are many products for powdery mildew with active ingredients considered to be ‘biocompatible’.  
Some are exempt from EPA registration as fungicides because their ingredients are generally recognized 
as safe (GRAS).  Several products have been approved for organic production.  There are also OMRI-
listed copper and sulfur fungicides (including the new Kocide 3000), but some organic growers prefer not 
to use them because they are elements and thus do not degrade.  Products with mineral oil (e.g. JMS 
Stylet-oil) have been among the most effective. AgriLife (5% citric acid) and Prev-Am (0.99% sodium 
tetraborohydrate decahydrate) performed very well in an evaluation conducted in 2006.  There are 
numerous botanical oils, some of which are labeled for other diseases and also for some insect pests.  Eco 
E-Rase (97.5% jojoba oil) has performed very well in evaluations of ‘biocompatible’ products on Long 
Island.  GC-3 organic fungicide (30% cottonseed oil, 30% corn oil, 23% garlic extract) and Organocide 
(5% sesame oil, 92% fish oil) have performed almost as well as Eco E-Rase.  Other products available 
include those with potassium bicarbonate (Armicarb, MilStop and Kaligreen), monopotassium phosphate 
(Nutrol), hydrogen dioxide (OxiDate), and the biofungicides Bacillus subtilis (Serenade) and Bacillus 
pumilus (Sonata). 

Powdery mildew resistant varieties have become an important component of an integrated program for 
managing powdery mildew in most cucurbit crops. There are now commercially available resistant 
varieties of cucumber, cantaloupe, yellow summer squash, zucchini, winter squash, and pumpkin with 
good horticultural characteristics. At http://vegetablemdonline.ppath.cornell.edu/Tables/TableList.htm 
there are tables of varieties.  Results from variety evaluations, pictures, and variety descriptions are being 
added.  With new resistant varieties being released yearly, genetic control is now being used more 
extensively, and thus selection pressure has increased for development of new races. Considering how 
few major genes for resistance are presently in crops (squash and pumpkin have the same one major 
gene), and the pathogen’s proven ability to evolve new races able to attack resistant melon varieties and 
new strains able to tolerate fungicides, it is prudent to use an integrated management program to preserve 
effectiveness of resistant varieties. Varieties with resistance from both parents (homozygous) usually 
develop less powdery mildew than those with resistance from one parent (heterozygous).  In catalogues 
these are often described as resistant and tolerant, respectively.  Pumpkin varieties with resistance have 
exhibited a wide range in mildew suppression in variety evaluations, revealing the impact of minor, 
modifying genes.  Squash varieties with resistance evaluated on Long Island in 2007 did not perform as 
well as they had in 2006, suggesting that the pathogen may have developed new races.  Resistant varieties 
of cantaloupe and also cucumber can exhibit high levels of resistance with very few symptoms 
developing. Races of the powdery mildew fungus have been differentiated on cantaloupe.  With race-
specific resistance it is important to know what races of the pathogen are likely to be present before 
selecting a variety. If a race is present that the variety does not have resistance for, it may become as 
severely infected as a susceptible variety.  Both race 1 and 2 have been present recently on Long Island, 
NY, including in 2007 when varieties with resistance to these races performed well. However, there were 
reports of poor mildew suppression on resistant cantaloupe varieties in Georgia in 2007. 



 
 
 
 
 
 

Strategies for Managing Weeds:   
Stale Seedbed, Tillage, Plasticulture? 

 
Leslie Huffman 

Weed Management Specialist (Horticultural Crops) 
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Harrow, Ontario 
leslie.huffman@ontario.ca 1-519-738-1256 

 
Weeds are a big challenge for vine crop growers, and there are not many herbicide options to choose 
from. Alternative strategies, including stale seedbed, tillage, and/or plasticulture, have been useful in 
reducing weed problems in many vine crops, but small changes in your production system may be needed 
to make them work for you. 
 
Why control weeds in vine crops?  Weeds compete for moisture and nutrients with your crop, and 
since they are great competitors, they usually win the battle.  Because of this competition, yields can be 
reduced and quality may suffer. Weeds can also hinder your pest management program eg. harbouring 
insects (eg. squash bugs), reducing air circulation and enhancing disease development. Weeds can also 
hamper field operations, such as spraying and harvesting. 
 
Unlike insects and diseases, we know that weeds will be present every year. On an annual basis, the main 
difference is which weed species will be present, and at what density. But the important question is: How 
long do weeds need to be controlled? Weed scientists have discovered that this length of time – known 
as the Critical Weed-free Period – is surprisingly short for most crops.  
 
For vine crops, the Critical Weed-free Period is the first four weeds after planting. If weeds are 
controlled during this period, no yield reduction will occur due to weed competition. This knowledge 
allows you to target strategies (and your money) to ensure that crops grow weed-free for the first 4 weeks 
after planting, to maximize yields. Later efforts to control weeds may have other benefits, but don’t 
expect a yield increase from these later expenditures. 
 
First steps: There are several things that can be done the previous year to reduce weed problems: 

• Select fields with low weed pressure. 
• Follow crops with good weed control (eg. corn, Roundup Ready crops). 
• Avoid herbicide residues. 
• Control perennial weeds (usually a 2-3 year program). 
• Plant & fertilize cover crop to smother weed seedlings. 
• Control weeds in cover crops with herbicides, especially winter annuals. 
• Mow weeds before they seed. 
 

Early spring: Vine crop growers have 4 options to set up fields for spring planting: 
1. Conventional till 
2. Reduced till 
3. No till 
4. Plasticulture 



1. Conventional Till: At least 2 tillage passes are required to prepare the seedbed in the conventional 
tillage system.  As early as possible, destroy the cover crop with glyphosate, Gramoxone, Ignite (Rely) or 
flaming (option for organic growers as well). Till the soil as soon as fit and allow the spring flush of 
weeds to emerge. Just before planting, kill the weed cover with a 2nd tillage, and plant directly into the 
tilled soil. This system usually results in the most annual weeds as they are encouraged by each tillage. 
 
2. Reduced till: Reducing tillage close to planting takes advantage of an old technique called the Stale 
Seedbed, that is useful to reduce weeds. It is set up the same way that conventional growers start, but the 
2nd tillage at planting is omitted. Destroy the cover crop with glyphosate, Gramoxone, Ignite (Rely) or 
flaming. Till the soil as soon as fit, to encourage the spring flush of weeds to emerge. Just before planting, 
DO NOT TILL, but instead kill the weed cover with burn-down herbicides or flaming, and plant with 
minimal soil disturbance. 
 
3. No till: This is an advanced way to set up a stale seedbed, and has the potential to further reduce 
weeds. The cover crop is destroyed with herbicides or flaming as early as possible, and the field is left, 
hoping for a strong flush of weeds. Just before planting, a 2nd burndown with herbicides or flaming is 
used. Modifications to the planter will be needed to cut through the crop debris – fluted no-till coulters, 
added weights, and adjusted press wheels (narrower, and tilted inward) have been useful. The key is that 
the crop is planted directly with no tillage.  
 
Reducing or eliminating tillage will totally change the weed population of your field. During the first 
year, you will notice that only shallow germinating annual weeds will appear, as deeply buried seeds 
remain buried. If you allow your field to remain untilled over time, the weed populations will shift from 
annual weeds, to winter annuals, biennials and perennials (all of which require changes to how to manage 
them). 
 
4. Plasticulture: Fresh market growers have learned the benefits of growing vine crops on plastic: 
improved weed control, reduced soil splash (and subsequent disease), improved growth (due to warmer 
soils), faster canopy closure → and less weeds. 
 
Of course, there are disadvantages to plasticulture: increased costs (often includes drip tape & fertigation 
system as well), “different” weed problems (inter-row, planter hole & edge weeds) and the challenge and 
costs of plastic disposal.  
 
Setting up a plasticulture system starts the same in the spring – destroy the cover crop with herbicide or 
flaming as early as possible. Further tillage is needed to create a smooth seedbed. If soil conditions are 
dry, irrigation may be needed before the plastic is laid (very important to have moist soil under the plastic 
to start). Once the plastic is laid tightly, (with good soil-plastic contact), the crop can be planted.  
 
For all systems: Before weeds emerge (and they will), there is the opportunity to apply soil- active 
herbicides like Command, Alanap, Prefar and Dacthal – you can also use Curbit (not registered in 
Ontario). Most of these products will require a rainfall of about ½” to activate the herbicide within a week 
of application. If this doesn’t happen, it’s time to get the overhead irrigation out. 
 
Remember that the Critical Weed-free Period runs the first 4 weeks after planting, so it’s important to 
integrate the herbicides with your weed management system to prevent weeds at this time. Now is the 
time to hoe out any weed escapes to maximize yields. 
 
Vines running, flowering and fruit set: This starts at the end of the Critical Weed-free Period, and often 
coincides with some weed escapes. Grassy weeds are fairly easy to manage with herbicides like Poast 
Ultra, and Venture. Unfortunately, there are few options to control broadleaf weed escapes, except for 



inter-row cultivation and hoeing. This may be an opportunity to use spot sprays, wick weeders, shielded 
sprayers or spot flamers where registered. Remember to concentrate your efforts at the critical 4 weeks 
after planting. 
 
After harvest, and during the fall: Removal of plastic is a tough job, and better done sooner rather than 
later, as weed escapes toughen as they get older. Disposal of the plastic is also a challenge in some 
municipalities so check with your local regulations before going with this option.  
 
Fall is an opportune time to reduce many weed problems. Spot spraying weed patches (especially 
perennials) can be very effective in the fall. Tillage is helpful to prevent weed seeds from shedding. 
Planting (and fertilizing) a cover crop can help avoid weeds for the next year’s crop. 
 
In conclusion, alternative strategies like stale seedbed, tillage, and plasticulture have been very successful 
in vine crops to reduce weeds.  Herbicide application and timing can be integrated into these alternative 
systems, but need to be planned and in some cases, equipment needs to be modified. Knowing the 
importance of managing weeds,  and with few herbicides options for successful vine crop production, it is 
worth the challenge to make the changes needed to implement these alternative strategies. 
 
November 19, 2007 



 
 
 
 

Weed Control in Vine Crops 
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Pumpkins and squash are members of the Cucurbitaceae family, and are representatives of the 
genus and species Cucurbita  pepo, C. maxima, C. moschata, and C. argyrosperma.  There are 
some differences between species and types in their response to herbicides.  It is important to 
know which types are sensitive to the herbicides to avoid crop injury. 
 
The primary preemergence herbicides used for the vine crops are Curbit (ethalfluralin), 
Command (clomazone), and Sandea (halosulfuron).  Curbit and Command control a number of 
broadleaves and grasses, and Sandea has both pre and postemergence activity on many 
broadleaves.  When used correctly, these herbicides should provide 6-8 weeks of preemergence 
weed suppression.  However, since these crops normally take all summer to mature, weeds 
emerge later in the season and fields are often full of weeds by harvest time.  Growers need to 
control weeds mechanically and chemically before they become too large.   
 
Some of the major broadleaf weeds in pumpkin and squash fields are common lambsquarters, 
common ragweed, cocklebur, eastern black nightshade, horseweed, and redroot pigweed.  These 
weeds tend to tolerate the preemergence herbicides used on vine crops and subsequently are a 
problem later in the season.  To obtain maximum weed control, pre and postemergence herbicides 
should be used.  Cultivation and hand weeding also will help reduce weed pressure. 
 
In general, Curbit plus Command is a good preemergence combination for grasses and 
broadleaves.  Curbit is labeled for all the vine crops, and Command is labeled for all of them 
except jack-o-lantern pumpkins and bright orange squashes.  However, Strategy, a premix of 
ethalfluralin and clomazone, is labeled for all the vine crops, including jack-o-lanterns and will 
provide the same level of weed control as the tank mix.  Command causes bright orange and 
bright pink types of squash to have duller mature color, so growers should not use it on those 
types if appearance is a concern. Lower rates of Strategy or Command will reduce bleaching.  
Sandea is labeled for preemergence and postemergence weed control in most of the vine crops.  
All of the vine crops are somewhat sensitive to halosulfuron, so growers should use the lowest 
labeled rates, and try it on a small area before treating all their crops.  Squash in the C. maxima 
species tend to be more sensitive to halosulfuron than other types.  Sandea is normally safe on the 
crops when applied postemergence as a directed spray.  Apply it to the bare ground between the 
rows.  Do not spray it over the top of any of pumpkins or squash. 
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Vine Crops - Cucurbitaceae

Crop Types Genus and Specie
cucumber pickle

slicing
Cucumis sativus

melon muskmelon
honeydew

Cucumis melo reticulatus
Cucumis melo inodorus

watermelon watermelon Citrullus lanatus

Vine Crops continued
Crop Type Genus and Specie
pumpkin Jack-o-lantern

gourds
zucchini
acorn squash
spaghetti squash

Cucurbita pepo

Vine Crops continued
squash buttercup

hubbard
Atlantic giant
crookneck
straightneck
banana
NK 580

Cucurbita maxima

Vine Crops continued

Crop Type Genus and Specie
squash butternut

cheese pumpkin
Dickinson Field

Cucurbita moschata



Vine Crops continued

squash cushaw
calabash

Cucurbita argyrosperma
(Cucurbita mixta)

Preemergence Herbicides 
Registered for Vine Crops

Trade name Common name
Alanap naptalam
Command clomazone
Curbit ethalfluralin
(Dual Magnum) s-metolachlor
Prefar bensulide
Sandea halosulfuron
Strategy clomazone + ethalfluralin
Treflan trifluralin

Postemergence Herbicides 
Registered for Vine Crops

Trade name Common name
Alanap naptalam
Gramoxone paraquat
Poast sethoxydim
Roundup glyphosate
Sandea halosulfuron
Select Max clethodim

Alanap 2L
naptalam

Crops:  cucumber, muskmelon, watermelon
Weeds controlled:  broadleaves
Timing:  PRE after seeding or TP, or PPI
Length of control:  3-4 weeks
Use:  PPI with Prefar, 1-2 gal/ac

POST broadcast before vines run – has  
some POST activity
Cost/acre:  $46-$92

Command 3ME
clomazone

Crops:  cucumber, muskmelon, watermelon, summer 
squash, winter squash

Do not use on:  NK580, Turban, Golden Hubbard, 
Banana, Atlantic Giant, Jack-o-lantern
Weeds controlled:  annual grasses, velvetleaf, 
other broadleaves
Length of control:  4-5 weeks
Use:  PRE before or after seeding or TP; 0.4-1 pt.  Do 

not incorporate. Do not apply under plastic.  Use with 
Curbit or Sandea.

Cost/acre:  $7-$12

Curbit 3EC
ethalfluralin

Crops:  cucumbers, muskmelon, watermelon, 
summer squash, winter squash
Weeds controlled:  annual grasses, lambsquarters, 
nightshade, pigweed, purslane
Weak on ragweed and mustards
Length of control:  4 weeks
Use:  2-3 pt/acre PRE after seeding or as directed 
spray between rows after TP.  Do not apply under 
plastic; use with Command or Sandea; needs water 
Activation within 7 days
Cost/acre:  $16-$24



Prefar 4E
bensulide

Crops:  cucumber, muskmelon, watermelon, 
summer squash, winter squash
Weeds controlled:  annual grasses, lambsquarters, 
pigweed, purslane
Length of control:  3-4 weeks
Use:  5-6 qt/ac PPI or PRE watered in within 24 hr.

Use with Alanap or Sandea
Cost/acre:  $50-$75

Sandea 75 WDG
halosulfuron

Crops:  cucumber, muskmelon, watermelon, summer 
squash, winter squash
Weeds controlled:  broadleaves, yellow nutsedge
No nightshade control; weak on lambsquarters
Length of control:  6-8 weeks
Use:  0.5 oz PRE after seeding cucumber, melon, 
pumpkins, winter squash; directed between rows of 
summer squash.  May be applied under plastic.
POST:  0.5 oz after 2 leaves.  Directed spray is safer 
on pumpkin and squash.
Cost/acre:  $20-$40

Strategy 2.1 L
clomazone plus ethalfluralin

Crops:  all cucurbits, including Jack-o-lantern
Weeds controlled:  annual grasses, several 
broadleaves
Length of control:  4-5 weeks
Use:  3-6 pt PRE on seeded crops; directed spray 
on transplanted crops.  Use low rate on bright 
orange or pink winter squash, e.g. NK580, 
Banana, Golden Hubbard, Atlantic Giant
Cost/acre:  $35-$75

Treflan 4 EC
trifluralin

Crops:  cucumber, melon, watermelon
Weeds controlled:  annual grasses, lambsquarters, 
pigweed, purslane 
Weak on mustards, composites (ragweeds)
Length of control:  3-4 weeks
Use:  1-2 qt/ac between rows at 3-4 leaf stage.  
Must be incorporated or watered in.
Cost/acre:  $6-$12

Poast 1.5E, SelectMax 0.97
sethoxydim, clethodim

Crops:  cucumber, melon, watermelon, pumpkin, 
squash
Weeds controlled:  annual grasses, suppress 
perennial grasses
Use:  Poast 1-1.5 pt/ac

Select Max 0.5-1 pt/ac
Cost/acre:  Poast $11-$16

Select Max $10-$20

Gramoxone Max 3L
paraquat

Crops:  all cucurbits
Weeds:  foliar burndown of most weeds
Use:  1.5-2.7 pt/ac before seeding or TP to kill 
emerged weeds
Shielded spray between rows to kill emerged 
weeds; drift can injure crops
Cost/acre:  $9-$18



Roundup 4L
glyphosate

Crops:  all cucurbits
Weeds:  most annual and perennial weeds
Use:  1 qt before planting or after harvest to kill 
emerged weeds
Cost/acre:  $7-$10

Dual Magnum 7.62 EC
s-metolachlor

Label pending for 2008
Crops:  pumpkin and winter squash
Weeds controlled:  annual grasses, EB nightshade, 
pigweeds, and yellow nutsedge
Weak on lambsquarters, mustards 
Length of control:  4 weeks
Use:  1-1.3 pt PRE as a directed spray between 
rows of pumpkins
Cost/acre:  $15-$20

Weed Control for Pumpkin, Acorn 
squash, Spaghetti squash (C. pepo)

1.  Strategy 3-5 pt/ac PRE 
At 3-4 leaf stage, apply Sandea 0.5 oz + Poast or 
Select Max as a directed spray between rows.
OR
2.  Curbit 3 pt/ac PRE
At 2-3 leaf stage, Sandea 0.5-0.75 oz + Poast or 
Select Max as directed spray.

Weed Control Program for Dark 
Colored Squash (C. maxima)

butternut squash (C. moschata)
1.  Curbit 2 pt + Command 1 pt PRE after seeding; 
Sandea 0.5 oz + Poast or Select Max at 3-4 leaf 
stage as directed spray.
OR
2.  Strategy 3-6 pt/ac PRE followed by Sandea 
0.5 oz plus Poast as directed spray  at 3-4  leaf 

stage.

Weed Control for Bright Orange 
or Pink Squash (C. maxima)

Curbit 3 pt PRE
Sandea 0.5 oz + Poast 1-2 pt at 4-5 leaf stage as 
directed spray; avoid plant contact

Weed Control for Summer Squash

Curbit 2 pt + Command 0.67 pt PRE after 
seeding or directed between rows after TP.  
On plastic, apply to area between rows before 
transplanting; followed by Sandea 0.5 oz + Poast

directed between rows at 4-6 leaf stage.



Sandea on Pumpkin and Squash

1.  Pumpkin is more tolerant than squash to 
Sandea PRE and POST; but all vine crops 
are somewhat sensitive

2.  Maxima squash appear to be very sensitive.
3.  Do not apply more than 0.5 oz Sandea PRE 

or POST.
4.  Do not use NIS POST.
5.  Use directed spray POST.
6.  Heavy rain will increase injury.

Problem Weeds in Vine Crops

Broadleaves Grasses
Common lambsquarters Barnyardgrass
Common ragweed Fall Panicum
Eastern black nightshade Foxtails
Horseweed (marestail) Large Crabgrass
Redroot pigweed Yellow nutsedge
Velvetleaf
Jimsonweed
Cocklebur

Problem Weeds in Vine Crops

Common lambsquarters Common Ragweed
Command G G
Curbit G P
Dual Magnum F P
Sandea F G

Problem Weeds in Vine Crops

Eastern black nightshade Horseweed (marestail)
Command P F
Curbit F P
Dual Magnum G P
Sandea P F



Problem Weeds in Vine Crops

Redroot Pigweed Velvetleaf
Command P E
Curbit G P
Dual Magnum G P
Sandea E G

Problem Weeds in Vine Crops

Barnyardgrass Fall panicum
Command G G
Curbit E E
Dual Magnum E E
Sandea P P

Problem Weeds in Vine Crops

Foxtails Large Crabgrass
Command G G
Curbit E E
Dual Magnum E E
Sandea P P

Problem Weeds in Vine Crops

Yellow nutsedge
Command N
Curbit N
Dual Magnum F
Sandea G

Problem Weeds in Vine Crops

Jimsonweed Cocklebur
Command F F
Curbit N N
Dual Magnum N N
Sandea G (POST) G (POST)



Some things to remember about 
weed control in vine crops (1)

1.  Weed control is essential for effective 
disease control and for high yields

2.  Vine crops are sensitive to many of the 
herbicides registered. 

3.  Command is not registered on jack-o-
lantern pumpkins

4.  ALS-inhibitors (eg, Sandea) accumulate 
in the soil.  They can be toxic to vine 
crops.  

Things to remember (2)

5.  Plant crops so that you can cultivate or   
disk between rows

6.  Leave spray aisles for driving in the field
7.  Use drop nozzles to keep Sandea off 

crop leaves
8.  Curing is an important step in crop 

management; cut fruit off vines at least 2 
weeks before shipping or storage

9.  Never refrigerate vine crops

Pumpkin & Squash Weed Control
Recommendations - 2008

1.  Strategy 4 pt PRE
2.  Sandea 0.5 oz POST - between rows, if 

possible, + Poast or Select; no NIS
3.  Cultivate aisles before vines run; apply Curbit

between rows or incorporate Treflan to 
improve long-term weed control

4.  On bright orange squash, use only Curbit; no 
Command


