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 The fungal disease powdery mildew infects pumpkins and other cucurbits every year in the 

Midwest. Depending on crop stage when the disease arrives, environmental conditions, pesticides used, 

and crop resistance, loss of yield and quality can vary from light to heavy. The most common practices 

for disease management are use of protectant and systemic fungicides and use of varieties that are tolerant 

or resistant to the fungi. Existing varieties show varying levels of resistance or tolerance, but none on the 

market are entirely immune to the disease, and it is not uncommon for fungicides to be applied even to 

resistant varieties.  

 Pumpkin variety evaluations have been conducted in northern Indiana for a number of years, 

always with the use of standard fungicide treatments to manage powdery mildew. Trials conducted this 

way can mask the potential for higher yields or quality of resistant varieties when disease pressure is high, 

because all the varieties are protected by the fungicides. To get a better understanding of pumpkin variety 

performance, in 2008 and 2009 we conducted replicated trials at the Pinney-Purdue Ag Center to evaluate 

pumpkin varieties for yield and fruit characteristics with and without fungicide applications for powdery 

mildew. Detailed methods and results of the trials are reported at http://docs.lib.purdue.edu/fvtrials/.  

 In a year with higher yield, the fungicide application increased total yield (tons/acre, averaged 

over 12 varieties) by 15% (22 vs 19 tons per acre) (Table 1). In a year with lower yield, the data were not 

consistent enough to draw the same conclusion, although we saw the same trend: total yield averaged 

over 8 varieties with fungicide was 12.7 tons per acre, vs 11.2 without fungicide application. We had 

expected to see resistant varieties show less benefit from the fungicide application than susceptible 

varieties, but the data did not convincingly show that.  

 There was strong indication that fungicide application improved stem health, and that the 

improvement was better for some varieties than others, but not necessarily related to powdery mildew 

resistance (data not shown).  

 Varieties did differ in powdery mildew severity (data not shown). In treated plots, average 

severity ranged from 15% to 46%, in 2009 and from 1 to 28% in 2008. In untreated plots severity ranged 

from 59% to 86% in 2009 and 11% to 88% in 2008.  

 The potential economic value of treating for powdery mildew depends to a large extent on the 

selling price of the pumpkins. Table 2 shows the gross income per acre for the varieties that were grown 

in both 2008 and 2009, based on the average yield across the two years, and a range of selling prices from 

$0.05 to $0.30/lb. The benefit of treating for powdery mildew ranged from $125/A for Gold Challenger 

sold for 5 cents/lb. to $2,250 for Solid Gold sold for 30 cents/lb. Any additional value due to better stem 

quality would be in addition to that shown in the table due to increased yield alone.  

 There are a number of powdery mildew resistant pumpkin varieties, as well as non-resistant 

varieties, that can perform well in this region. While resistance to powdery mildew is one factor to 

consider when choosing a variety, other factors such as yield, fruit size, shape, color, and quality should 

remain high on the list of considerations.  



Table 1. Yield of pumpkins with and without fungicide applications for powdery mildew, Wanatah, 

Indiana, 2008 and 2009. 

Variety Yield of Orange and Mature Green Pumpkins 

2008 2009 

Not Sprayed Sprayed Not Sprayed Sprayed 

 tons/acre 

Camaro 25.3 25.3 – – 

Dablo – – 9.9 11.2 

Earlipak 16.9 18.6 – – 

Gladiator 17.5 21.2 – – 

Gold Challenger 14.8 16.1 6.9 8.1 

Gold Medal 18.2 22.2 13.7 14.4 

HS$ 4709 20.1 25.9 – – 

Mustang (HSR 4710) 23.4 29.2 13.2 14.0 

HSR 4721 18.1 23.3 11.9 12.3 

Magic Latnern 18.0 19.9 – – 

Magic Wand 18.4 21.3 – – 

RPX 1626 – – 11.8 8.1 

Solid Gold 15.7 20.2 7.6 10.6 

Spartan – – 11.1 10.9 

Warlock 20.8 21.2 – – 

Average 19.0* 22.0 10.7 11.2 

LSD 0.05 4.3 4.3 2.2 2.2 

Values are means of 3 replications. * indicates significant difference between mean of sprayed and 

unsprayed plots at P<.05. – no data. 

 

Table 2. Estimated gross income for 5 varieties of pumpkins if sprayed or not sprayed for powdery 

mildew, based on yield estimates from two years of experimental trials in Wanatah, IN. 

Pumpkin Price per pound (cents)--> 5 10 15 20 25 30 

Variety Treatment Value of Orange and Mature Green Pumpkins ($/A) 

Gold Challenger sprayed 1210 2420 3630 4840 6050 7260 

not sprayed 1085 2170 3255 4340 5425 6420 

difference 125 250 375 500 625 840 

Gold Medal sprayed 1830 3660 5490 7320 9150 10980 

not sprayed 1595 3190 4785 6380 7975 9570 

difference 235 470 705 940 1175 1410 

Solid Gold sprayed 1540 3080 4620 6160 7700 9240 

not sprayed 1165 2330 3495 4660 5825 6990 

difference 375 750 1125 1500 1875 2250 

Mustang (4710) sprayed 2160 4320 6480 8640 10800 12960 

not sprayed 1830 3660 5490 7320 9150 10980 

difference 330 660 990 1320 1650 1980 

HSR 4721 sprayed 1780 3560 5340 7120 8900 10680 

not sprayed 1500 3000 4500 6000 7500 9000 

difference 280 560 840 1120 1400 1680 

Average        

sprayed 1704 3408 5112 6816 8520 10224 

not sprayed 1435 2870 4305 5740 7175 8610 

difference 269 538 807 1076 1345 1614 
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This presentation will describe some of the common wild pollinators that are important for vine crop 

pollination. It will contain a review of what we know about their needs in terms of floral resources aside 

from the crop and where they are likely to nest. It will also describe some important management 

strategies to promote their abundance in vine crop fields.  

Many of the bees that are important to vine crop pollination are solitary, that is, each female builds and 

maintains her own nest, and they nest in the ground often directly in the crop field. Arguably the most 

important of these is the squash bee (Peponapispruinosa), whichcollects pollen and nectar almost 

exclusively from Curcurbita species (squashes, pumpkins, and gourds). Squash bees will rarely visit 

melons or cucumbers. Populations of this bee are found in most regions where Curcurbita species are 

regularly grown and are fairly easy to maintain once they establish themselves in an area. The key to their 

survival and abundance from year to year is to keep rotating Curcurbita within a 150 acre radius, that is, 

there should be at least one field within each 150 acres that has a Curcurbitaspecies growing in it each 

year to provide food for these bees. Another important aspect to consider is that squash bees dig nests 

about one foot down into the soil, so rototilling or shallow plowing outside of crop bloom is fine. 

However, deeper, subsoil plowing should not be done, or should only be done on part of the farm every 

few years if necessary so as not to disturb nests.A sustainable population density of squash bees is 

attainable using these methods, and often precludes the need to rent honey bee hives. 

Other common bees that visit and pollinate vine crops, including melons and cucumbers, are bumble bees, 

sweat bees, and leafcutter bees. Bumble bees form colonies over the course of the season and nest and 

overwinter in field margins, either in abandoned rodent burrows or in mounds of bunch grasses. Sweat 

bees range from solitary to semi-social and dig nests in soil, so would have the same requirements as 

squash bees as far as tilling is concerned. Leafcutter bees are solitary and naturally nest in preexisting 

holes in wood or large-stemmed hollow reeds. They cut leaf pieces to form individual nest cells and will 

readily nest in manmade nests such as paper straws, pieces of bamboo, or blocks of wood drilled with 

holes set up around field margins. As far as their nutritional needs are concerned, all three kinds of bees 

visit a wide range of flowering plants and generally require additional flowering plants to support the 

development of the next generation of pollinators, especially when the crop is not in bloom. To increase 

their abundance in a particular area, border plantings that include native grasses and flowering plants are 

recommended. A list of the different kinds of plant species thatare recommended will be provided at this 

presentation and may also be found in the extension bulletin and other resources listed below.Instructions 

on how to install and maintain such a pollinator habitat as well as cost share programs available to 

growers will also be discussed. 

 

 

 



RESOURCES 

The following publications all can be downloaded for free online at the websites indicated after each one: 

Isaacs, R. and J.K. Tuell. 2007. Conservation of Native Bees in Agricultural Landscapes. MSU 
Extension Bulletin E-2985 http://nativeplants.msu.edu/pdf/E2985ConservingNativeBees.pdf 

Fiedler, A.K., J.K. Tuell, R. Isaacs, and D.A. Landis. 2007. Using Native Plants to Attract Beneficial 
Insects. MSU Extension Bulletin E-2973.http://nativeplants.msu.edu/pdf/E2973.pdf 

Mader, E., M. Spivak, and E. Evans. 2010. Managing Alternative Pollinators: A Handbook for 

Beekeepers, Growers, and Conservationists.SARE Handbook 11 – NRAES-
186http://www.sare.org/publications/pollinators/pollinators.pdf 



New and Emergent Insect Controls in Vine Crops 
 

Rick Foster 
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 Managing insects is an important part of vine crop production. In the past, most of our focus has been 

on indirect feeders such as aphids and squash bugs or disease vectors such as striped cucumber beetles. In 

the past couple of years, we have seen a significant problem with wireworms feeding on cantaloupe fruit.  

 

Seedcorn Maggots 
 Many melon growers like to plant as early as possible so that they can reap the financial benefits of 

the early market. While potentially lucrative, this strategy has a number of perils. One of those is seedcorn 

maggots. Seedcorn maggot flies lay their eggs in the soil next to young plants. The maggots will tunnel 

into the stems, often resulting in plant death. In some years, mortality may reach levels of 60% or higher. 

Fortunately, seedcorn maggots are not a problem every year. 

 Research has shown that seedcorn maggot flies will not lay eggs in soil that is 70F or warmer. Table 1 

shows the results of an insecticide trial we conducted in 2008 for control of seedcorn maggots in early 

season cantaloupes. The plant mortality was extremely high, even in many of the treated plots. Figure 1 

shows the reason the damage was so high. For weeks after transplanting, the 4 inch soil temperature never 

reached 70F.  

Table 1. Percentage plant mortality in seedcorn maggot trial in muskmelons in Vincennes, IN in 2008. 

Treatment Rate/A May 2 May 16 May 29 

Untreated ---- 52.1 58.3 abc 64.6 abc 

Admire 16 fl. oz. 64.6 77.a a 85.4 a 

Admire 24 fl. oz. 41.7 62.5 abc 68.7 abc 

Platinum 5 fl. oz. 58.3 70.8 av 77.1 ab 

Platinum 8 fl. oz. 50.0 41.7 bcd 47.9 bcd 

Brigadier* 6 fl. oz.  25.0 16.7 d 25.0 d 

Hero 5 fl. oz. Foliar 25.0 35.4 cd 41.7 cd 

*Not labeled. 

  



Figure 1. Four inch soil temperatures in Vincennes, IN during spring 2008. Muskmelons transplanted on 

April 25. 

 

Vegetable Insect Management edited by Rick Foster and Brian R. Flood. Available at 

http://meistermedia.com/store/mpro.html.  

 

 None of the labeled treatments provided acceptable levels of control. Only Brigadier, currently 

unlabeled, provided control significantly better than the untreated control. The best option for avoiding 

seedcorn maggot damage is to plant later, although this strategy may preclude tapping into the favorable 

early market. 

 

Striped Cucumber Beetles 
 Striped cucumber beetles are a consistent and serious pest of vine crops, especially muskmelons and 

cucumbers. These two crops are very susceptible to bacterial wilt of cucurbits, which is caused by a 

bacterium that is carried by cucumber beetles. Fortunately, cucumber beetles are not very efficient vectors 

of this disease. The bacterium is carried in the digestive system of the beetle, not on the mouthparts. For a 

plant to become infected, a beetle that is carrying the bacterium (and not all beetles do) must feed on a 

stem or leaf sufficiently to create a wound, then must defecate into that wound, and there must be free 

water present (rainfall, dew, or irrigation water) to move the bacterium from the feces into the wound. We 

have done many studies where we have field collected beetles and cages them onto plants and we have 

never had a plant become infected when the beetle population was 1 beetle per plant or less. Therefore, 

we have established the treatment threshold for cucumbers and muskmelons at 1 beetle per plant. Striped 

cucumber beetles also cause yield loss be direct feeding on leaves and stems. For crops that are not 

susceptible to bacterial wilt (watermelon, most squashes, and pumpkins after they have reached the 2-3 

leaf stage) the treatment threshold is 5 beetles per plant. 

 Striped cucumber beetles overwinter as adults and migrate in large numbers of cucurbit fields. It is 

not unusual for populations to almost appear overnight. As a result, it is important early in the growing 

season to scout field for beetles frequently, at least 3X per week. The beetles will usually appear first on 
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the edges of fields before spreading out into the remainder of the field. Also, they will often appear first 

on the same edge of a field year after year, probably because of the proximity of the overwintering site. If 

you have noticed beetles early in the season in a particular portion of a field, scout there first.  

 There are two generations of cucumber beetles, the one that overwinters and becomes active in April 

or May, and the next generation that appears in July or August. The first generation is the most important 

because of the susceptibility of the young plants to both direct feeding injury and to bacterial wilt. The 

second generation will sometimes feed on the fruit. If fruit feeding is noticed, insecticides should be 

applied. 

 Cucumber beetles are relatively easy to kill. Planting time applications of systemic insecticides such 

as Admire Pro or Platinum will provide several weeks of control when young plants are susceptible. In 

Ohio, pickling cucumbers treated with Admire Pro or FarMore had cucumber beetle damage that was no 

better than the untreated control. Among foliar applications, Sevin will provide good kill but only gives 

about 3 days of residual activity. The pyrethroid insecticides will provide 7-10 days of control. When 

plants are growing rapidly, be aware that new growth is not protected by an insecticide that was applied 

prior to the formation of that leaf. Assail is a neonicotinoid insecticide that will provide good control and 

its systemic activity will also control aphids.  

 

Wireworms 
 Wireworms have traditionally been a problem in early planted cucurbits causing damage that 

superficially looks similar to that caused by seedcorn maggots. Seedling plants wilt and die similarly with 

both insects but closer inspection will tell which caused the damage. When soils warm up, wireworms 

tend to move deeper in the soil so they usually aren’t as serious on later plantings.  

 There are a number of species of wireworms that attack cucurbits and their life cycles can vary from 1 

to 5 years depending on the species. Wireworm adults like to lay their eggs in grassy areas so field that 

were in sod or had a grassy weed problem in the past are more likely to have wireworm problems. The 

problem with wireworms is that the grass may have attracted egg laying by the adults anytime in the last 5 

years.  

 Recently we have been seeing some serious problems with wireworms attacking the ripe fruit in 

muskmelon fields. While we are far from finding a solution to this problem, here are some observations 

we have made so far. 1. The damaged fruit appear to be on portions of the vine that are off the black 

plastic mulch. Melons on the mulch appear to be undamaged. 2. Only the ripe fruit appear to be attacked. 

When a field was harvested and lots of damage observed in the packing shed, we were unable to find 

damaged fruit in the field that same day. 3. Damage seems to be worse in fields that were not treated with 

Furadan. Since beginning in 2011, Furadan is not legal for use in Indiana anymore, we may see 

considerably more of this damage in the future since Furadan was known to be an effective wireworm 

control material. 4. We have collected wireworms and sent them off to experts for identification but have 

not received the answers yet. Once we know the species we can determine the length of the life cycle 

which will help us develop a management strategy. 


