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Vegetable Crops 
 
Vegetable Crop Insect Scouting – David 
Owens, Extension Entomologist; 
owensd@udel.edu  

Sweet Corn 
Sweet corn pheromone and blacklight traps are 
checked twice weekly on Mondays and 
Thursdays. By Tuesday and Friday morning, data 
is uploaded to our 
website: https://agdev.anr.udel.edu/trap/trap.
php. For reference, action thresholds based off 
of blacklight and pheromone trap can be found 
here: http://extension.udel.edu/ag/insect-
management/insect-trapping-program/action-
thresholds-for-silk-stage-sweet-corn/. Moth 
counts are now very low. This week, we have not 
been able to test many moths for pyrethroid 
resistance. The few that we have tested have 
been mostly susceptible. I suspect this will 
change later in the season when southern 
migrants reach our area. Thursday’s trap capture 
is as follows: 

Trap Location BLT – CEW Pheromone 
CEW 

3 nights total catch 
Dover 1 0 
Harrington 1 1 
Milford 0 3 
Rising Sun 1 0 
Wyoming 1 3 
Bridgeville 0 2 
Concord 1 2 
Georgetown 0 6 

Greenwood 0 0 
Laurel 1 4 
Seaford 1 0 
Harbeson  0 
Trap Pond 0 0 
Lewes 0 7 

 
Squash 
Be on the lookout for caterpillar pests, in 
addition to squash bug. Caterpillars similar in 
appearance to melonworm were observed earlier 
this week. Although primarily a leaf feeder, they 
can feed on the surface of fruit. Melonworms are 
a green color with white stripes, whereas the 
pickleworm has black spots and is a much more 
aggressive worm that will tunnel into fruit. 

Watermelon 
Be on guard against spider mites, caterpillar 
pests, and first generation cucumber beetles 
emerging from the soil. Spider mite activity is 
increasing, and with the hot weather, mite 
populations can increase up to 10x in a week. If 
mite webbing is present or thick, as would be 
the case with an ‘exploded’ mite population 
(hasn’t been observed yet), a miticide with 
translaminar or systemic activity should be used. 
The webbing interferes with contact miticides 
making effective contact on the mites. 
Caterpillar pests include many species of moth, 
including loopers, leaf tiers, possible 
melonworm, and armyworm (yellow striped and 
beet). Beet armyworm has been reported in field 
crops in the area. Later instar worms can feed 
on rinds. Finally, first generation cucumber 
beetle adults have just begun emerging from the 
soil.  
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Metal Contamination in Vegetables – 
Cadmium is Becoming a Concern – Gordon 
Johnson, Extension Vegetable & Fruit Specialist; 
gcjohn@udel.edu  

I recently had an interesting conversation with a 
vegetable processing company representative 
about Cadmium in vegetables.  

The accumulation of toxic metals in vegetables 
has become an area of concern for consumers. 
The metals arsenic and lead have been 
extensively studied and the FDA has issued 
guidelines for allowable levels in certain foods. 
More recently cadmium (Cd) has been identified 
as a potential human concern and vegetables are 
a significant source of Cd in human diets. 
Chronic exposure to Cd (low level over an 
extended period of time) can result in kidney, 
bone and lung disease. Cd is also thought to be a 
potential carcinogen.  

A natural metallic element, cadmium (Cd) is 
generally present in the earth’s crust at low 
levels. On However, cadmium is present at 
elevated levels in some soils, rocks, metal ores, 
fossil fuels (especially coal), human and animal 
waste, and as an impurity in phosphate rock. 
Fertilizer contains cadmium because phosphate 
rock is used to produce phosphorus fertilizers. 
Cadmium concentrations vary significantly by 
geography. Phosphate rock deposits in Florida 
used to produce fertilizer range from 3 to 20 mg 
Cd/kg rock, those in North Carolina range from 
20 to 51 mg Cd/ kg rock. 

Currently there are no standards in the US for Cd 
in vegetables. Risk assessment studies suggest 
that cadmium in food may be significant as low 
as 0.005 mg Cd/kg produce (5 μg/kg or 5 ppb). 
In Europe standards have been developed. The 
EU limits cadmium in vegetables and fruit to 
0.05 mg/kg, with the exceptions of stem and 
root vegetables, which have a limit of 0.10 
mg/kg, and leafy vegetables and herbs, which 
have a limit of 0.20 mg/kg. 

Plants readily take up cadmium into their leaves, 
stems, roots and tubers, and to a lesser extent 
their seeds, grains, and fruits. Cadmium 
concentrations are typically higher in leaves 
than in other parts of the plant, but 
translocation varies by species and environment. 

As Cd becomes more into focus and buyers 
include metals in risk management programs, 
vegetable packers and processors may be asked 
to monitor for Cd and limit Cd uptake in 
vegetable crops. 

What can be done to limit Cd in vegetables? 

1) Limit phosphorus fertilizer applications to 
rates that meet crop needs. Use low Cd source 
phosphorus fertilizers. Manures and composts 
may also contain cadmium. If these are used, 
check that cadmium concentrations are below 
acceptable limits. 

2) Reduce chloride additions to soils with 
fertilizers (such as potassium chloride). Elevated 
soil chloride concentrations increase the plant 
availability of soil cadmium.  

3) Choose low risk crops or varieties (if known). 
Certain crops are more susceptible to cadmium 
uptake and certain varieties accumulate more 
Cd. High Cd accumulators include lettuce, 
spinach, cabbage, some potato varieties, sweet 
potatoes, carrots, beets, eggplant, and peas. 
Low Cd accumulators include cucumbers, snap 
beans, and sweet corn.  

4) Soil pH affects the uptake of cadmium by 
crops. Soil pH of less than 5.5 increased Cd 
uptake. The pH of soil should be above 6.0 to 
reduce Cd in crops.  

On a positive note, plant breeders have been 
able to identify low Cd breeding lines in some 
vegetables and this may be an important tool in 
the future to limit Cd exposure in consuming 
vegetables. 

Much of this information was taken from “FAQs 
about Cadmium in Fertilizer: Cadmium 
Contamination in Plants” from the Pacific 
Northwest Pollution Prevention Resource Center. 
 

 
 
Physiological Leaf Roll versus Growth 
Regulator Herbicide Damage – Gordon 
Johnson, Extension Vegetable & Fruit Specialist; 
gcjohn@udel.edu  

Leaf curling, cupping and rolling in vegetables 
can be caused by virus diseases, aphid 
infestations, herbicides and growth regulators. 

mailto:gcjohn@udel.edu
mailto:gcjohn@udel.edu


June 28, 2019                                                                            Weekly Crop Update Volume 27, Issue 14                                                                                                 3 

We are currently finding physiological leaf roll 
and leaf curling due to exposure to growth 
regulator herbicides in vegetable fields. It is 
important to know how to distinguish between 
the two. 

Physiological Leaf Roll 
Late spring and early summer is the time of the 
year that we often see leaf cupping and rolling 
disorders appear in vegetable crops that are not 
related to pests or chemicals. This can be seen 
in tomatoes, peppers, potatoes, watermelons, 
beans, and other crops. This is a physiological 
disorder that may have many contributing 
factors. 

In tomatoes, leaf roll starts at the margins which 
turn up, then roll inward, most commonly on the 
lower leaves. Upward cupping is also found 
commonly in watermelons and potatoes. Beans, 
peppers, and other vegetables may cup 
downwards. Leaves may stay in this rolled or 
cupped state for a short period of time and then 
return to normal, or they may remain 
permanently rolled or cupped. Rolled leaves may 
become thicker but are otherwise normal. 
Physiological leaf roll or cupping is often variety 
dependent with some varieties being more 
susceptible than others. 

 
Physiological leaf curl on tomato 

 

There are several possible causal factors for 
physiological leaf roll or cupping. Water 
relations are suspected in many cases where 

there has been a reduction in water uptake or 
increased water demand placed on the plant. 
The plant responds by rolling the leaves which 
reduces the surface area exposed to high 
radiation. High temperatures, excessive pruning, 
cultivation, and vine moving activities may also 
trigger leaf rolling. High nitrogen fertility 
programs followed by moisture stress may also 
trigger this type of leaf roll. Inadequate calcium 
moving to leaf margins may also cause a 
different type of leaf cupping. This is also 
related to interrupted water movement. 

In most cases, yields are not affected by 
physiological leaf rolling or cupping. However, 
growers may choose to select varieties that are 
less susceptible to this disorder. 

Growth Regulator Herbicide Damage 
Growth regulator herbicides are often of most 
concern for drift damage to vegetable crops. 
This group includes dicamba, 2,4-D, MCPA, 
MCPP, triclopyr, picloram, clopyralid, 
aminopyralid, and quinclorac. These herbicides 
can drift over one mile from where they were 
applied when volatilized.  

Symptoms include leaves becoming cupped, 
crinkled, puckered, strap-shaped, stunted, and 
malformed. Leaf veins can appear parallel rather 
than netted, and stems become bent, twisted, 
and brittle. 

 
Growth regulator herbicide damage on tomato. 
Note leaf cupping, strapping, twisting, and 
unusual vein pattern. 

When compared to physiological leaf roll, growth 
regulator herbicide injury symptoms will be 
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concentrated on the upper part of the plant 
(growing points), the leaf veins will be affected 
showing a parallel pattern, and stems may be 
twisted – none of these symptoms will be present 
in physiological leaf roll. 
 

 
 
Cucumber Downy Mildew Found in 
Federalsburg, MD – Kate Everts, Vegetable 
Pathologist, University of Maryland; 
keverts@umd.edu 

Downy mildew was confirmed on Tuesday, June 
26, 2019 on cucumber from Federalsburg, MD. 
This is the furthest north the disease has 
currently been found in 2019. Cucumbers in the 
region should be protected with a fungicide that 
is effective on the disease. Initial symptoms are 
angular water-soaked lesions on the leaves. 
Preventative applications are more effective 
than applications made post-infection. Effective 
materials are listed in the Mid-Atlantic 
Commercial Vegetable Production 
Recommendations: 
http://extension.udel.edu/ag/vegetable-fruit-
resources/commercial-vegetable-production-
recommendations/  

 
Early symptoms of downy mildew on cucumber. 

Agronomic Crops 
 
Agronomic Crop Insect Scouting – David 
Owens, Extension Entomologist; 
owensd@udel.edu  

Soybean 
We found our first Dectes emerging out of the 
soil on Monday, and a few beetles yesterday 
hanging out in sunflowers. Other insects present 
in most fields include green cloverworms, 
Japanese beetles, bean leaf beetles, and 
grasshoppers. There has been a report of beet 
armyworm active in the area. This caterpillar 
can be distinguished from green cloverworm by 
the presence of a dark spot above the second 
pair of true legs. It also prefers pigweed and will 
often defoliate them. Another unusual situation 
that came up this week was stand loss in V2-V3 
soybean due to black cutworms. Cutworms had 
clipped plants above and below cotyledons and 
were concentrated in lower spots in the field. In 
many ways, it looked like deer browsing, but 
without hoofprint. Some plant material could 
also be seen partially dragged into the soil. In 
the worst affected areas, up to 5 feet of 
soybeans had been clipped. Moths oviposit in 
weedy areas, and larvae prefer to hide under the 
soil during the day. This is another reason to be 
checking stand regularly, to find odd situations 
like this early enough to prevent a problem from 
becoming worse. 

Field Corn 
Scout field corn as it begins silking for the 
presence of Japanese beetles and silk clipping. 
Generally, 2 beetles per ear, silks clipped below 
½ inch, and plants less than 50% pollinated 
warrant an insecticide application. Japanese 
beetles will also partially defoliate upper leaves. 
Most of the time, Japanese beetles are confined 
to field edges, if an insecticide application is 
used to target them, a border spray should be 
sufficient. 
 

 
 
 

 

mailto:keverts@umd.edu
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Growing Degree Days Through June 26 - 
Jarrod O. Miller, Extension Agronomist, 
jarrod@udel.edu  

Corn planted on April 24th in Georgetown has just 
hit the V15 stage, and we have observed the 
tassel folded up in the 17th leaf ready to emerge. 
Corn planted before April 24th should be at tassel 
and pollinating (Table 1), which may suffer 
during the heat wave this week. Track your 
fields by each week and watch the 
temperatures, then check those fields later for 
aborted kernels. Any corn planted after June 1st 
is either ready to sidedress or will be next week. 

We are in a stronger warming trend with 
temperatures above the ideal corn growth range 
(Figure 1). Temperatures above 72°F at night 
are particularly troublesome during pollination. 
For the first time this season we have also seen a 
week with minimal to low rainfall across the 
state (Figure 2), which will exacerbate stress on 

corn during this time, so make sure you keep the 
irrigation going to protect your yield potential. 

Table 1: Accumulated growing degree-days 
based on planting dates through June 18th. 

If you 
planted 

↓ 
Sussex Kent New 

Castle 

14-Apr 1306 1260 1197 

21-Apr 1215 1168 1110 

28-Apr 1134 1093 1030 

5-May 1034 1012 959 

12-May 933 914 868 

19-May 863 849 808 

26-May 723 713 674 

V6 = 475 GDD, V12 = 870 GDD, VT = 1135 GDD, 
R1 = 1400 GDD 

 

Figure 1: Statewide temperatures since April 1st. 
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Figure 2: Statewide rainfall accumulation since April 1st. 

 
 

 
 

 

General 
 
Scout Conifer Windbreaks for Bagworms 
Now – David Owens, Extension Entomologist; 
owensd@udel.edu 

Last year we received a few complaints of 
bagworms defoliating windbreak trees. Right 
now, bagworms are still small enough that they 
should be susceptible to B.t. or a spinosad. The 
oldie goodies (carbaryl, acephate) are also 
effective, though harder on beneficials. Be 
looking for small, leafy looking pyramids hanging 
down from the tips of leaves. Bagworms attach 
their bags to twigs when they pupate, and the 
old bags do not come off. Check to make sure 
that what you see on your windbreaks are young, 
active bagworms, not yesteryear’s worms. 

 

Small bagworm indicated by arrow. Larvae of 
this size can be controlled by insecticide sprays. 

mailto:owensd@udel.edu
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A Critical Week for Irrigation - James Adkins, 
Agricultural Engineer; adkins@udel.edu  

The hot days coupled with lower than usual 
humidity have maximized water use rates for all 
crops. With little to no rain in the forecast 
farmers should have initiated corn irrigation on 
or before Tuesday June 25 for most locations 
and soils. Most full season soybeans are 
approaching the R1 stage and will also require 
irrigation this week. Double crop soybeans will 
need irrigation to improve emergence and 
steady irrigation throughout the season to 
maximize canopy development.  

The information presented below is an example 
of the soil moisture status at University of 
Delaware’s Warrington Irrigation Research Farm. 
Actual field values will vary greatly depending 
on crop stage, soil type and local rainfall. There 
are many tools available that provide field by 
field values to assist farmers in making irrigation 
scheduling decisions including paid services 

through local crop consultants, irrigation 
equipment manufacturer’s, Climate Corp, etc 
and free tools like KanSched and the Delaware 
Irrigation Management System (DIMS) 
http://dims.deos.udel.edu/  

Field Corn 
Daily corn evapotranspiration (ET) rates for April 
25th planted 114 day corn at V13 were 0.25”, 
0.25”, 0.24”, 0.18” (cloudy day), 0.28” for the 
past Sat, Sun, Mon, Tues, Wed. This field has 
received 1.2” of irrigation in 4 events since last 
Thursday. This same field is predicted to use 
0.28”, 0.28”, 0.3”, 0.26”, 0.27” for Thursday 
6/27 - Monday 7/1. These are the highest crop 
ET values for corn that has not yet tasseled I’ve 
seen in my 10+ years of tracking ET. In absence 
of rainfall, the equivalent of 0.27– 0.31 inches of 
daily irrigation will be needed for corn in the 
V11-V14 stages. For corn greater than V14, 0.3–
0.33 inches per day is needed and 0.22-0.25 
inches for corn V10 and smaller.  

Irrigated Corn Soil Moisture Report for the UD Warrington Farm Stage V13 – DIMS Report 

 

mailto:adkins@udel.edu
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Full Season Soybeans 
Multiple years of Delaware Soybean Board 
funded research has shown that irrigating full 
season soybeans prior to the R1 crop stage is not 
beneficial and may even lower yield. May 2nd 
planted soybeans at the UD Warrington Irrigation 
Research Farm are fully into the R1 stage as of 
June 27th and we have applied a total of 0.6” in 
two irrigation events so far. At this stage 
soybeans are using approximately 0.15-0.25 
inches per day. Keep in mind that once irrigation 
is initiated, multiple small applications may be 

necessary to refill a depleted profile. Multiple 
years of soil moisture sensor data show soybeans 
to use water primarily from the shallow (0-8”) 
soil profile. 

Double Crop/Late Season Soybeans 
Small irrigations around 0.2-0.3 inches should be 
applied to help germination and maximize 
canopy development. Keep in mind that 
irrigation that infiltrates beyond 6” will be of 
little benefit to the crop. 

 
Irrigated Soybean Soil Moisture Report for the UD Warrington Farm Stage R1 – DIMS Report  

 
 

 
 
Guess the Pest! Week 12 Answer: Green 
Cloverworm – David Owens, Extension 
Entomologist, owensd@udel.edu  

Congratulations to Kathleen Heldreth for 
correctly answering last week’s guess the pest 
challenge. Green cloverworms are the most 
common worm encountered in vegetative stage 
soybean, and this year has not disappointed. 

They are a member of the ‘defoliator complex.’ 
Check fields for defoliation, fields with more 
than 35% defoliation canopy wide may warrant 
an insecticide application. Fortunately, most 
fields will not reach this level of defoliation and 
green cloverworms are pretty susceptible to 
most insecticides. There are a couple of other 
‘green worms’ that show up in soybean. Right 

mailto:owensd@udel.edu
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now, cabbage looper might be spotted in fields, 
but later in August we can expect soybean 
loopers. Both insects have 2 pairs of abdominal 
prolegs, instead of green cloverworm’s 3 pairs. 
Loopers also tend to have a larger, fatter last 
segment, and when prodded, do not move. 
Green cloverworms are like the insect equivalent 
of a walking hotdog, and they wiggle violently 
when disturbed, trying to get away from the 
myriad of predators that feed on them. Other 
green worms that may be found in a few fields in 
low numbers include various leaf tiers and bean 
leaf rollers. Both fold leaves over themselves. 
Leaf tiers tend to have a black head and a black 
‘shield’ on the segment behind the head. 
Leafrollers have a large, dark head, orange 
spots, and a ‘neck’. Beet armyworms have a 
black spot above the 2nd pair of true legs and are 
often found in pigweed before other plants.  

 
 

 
 
Guess the Pest! Week 13 – David Owens, 
Extension Entomologist, owensd@udel.edu  

Test your pest management knowledge by 
clicking on the GUESS THE PEST logo and 
submitting your best guess. For the 2019 season, 
we will have an “end of season” raffle for a 
$100.00 gift card. Each week, one lucky winner 
will also be selected for a prize and have their 
name entered not once but five times into the 
end of season raffle. A lucky winner will also 
receive a heavy duty sweep net. 

Hot, dry weather following a wet weather is a 
recipe for stressing plants (and sweep netters) 

out. What is the cause of these foliar symptoms 
on field corn?  

 

To submit your answer, please go to: 
https://docs.google.com/forms/d/e/1FAIpQLSfU
PYLZnTRsol46hXmgqj8fvt5f8-
JI0eEUHb3QJaNDLG_4kg/viewform 

 
 

Announcements 
 

A Day in the Garden Open House 
Saturday, July 13, 2019     10:00 a.m. – 2:00 p.m. 

UD Carvel Research & Education Center 
16483 County Seat Hwy 
Georgetown, DE 19947 

2019 Highlights 
● Plant Sale 
● What will the perfect patio be this year? 
     2016 – “Man Cave” 
     2017 – “Think Pink!” 
     2018 – “Backyard Bliss” 
     2019 – ??? 
● UDairy Creamery Moo Mobile 
● Visit Thomas the Tank Engine in the garden 

Don’t forget your camera 

Rain or Shine 

mailto:owensd@udel.edu
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Free Admission & Parking 

Details at: 
http://extension.udel.edu/lawngarden/mg/sussex-
county/a-day-in-the-garden-sussex-county-open-house/ 
 

 
 

Integrated Pest Management 
Implementation Workshop 

Monday, July 8, 2019 
Delaware State University, Smyrna Outreach Research 

Center 
884 Smyrna-Leipsic Road, Smyrna, 19977-3440 

The workshop will cover: 
● Integrated Pest Management Strategies 
● Insect and Mites: life cycles, detection methods, 
monitoring thresholds and control options 
● Experience with predatory mites 
● Housing pests and control 
● Weed management and cover cropping for specialty 
crop growers 

Pesticide Credits: 6 

Speakers: 

Dion Lerman Lewis 
Penn State Center 

David Owen 
University of Delaware 

Cerruti Hooks 
University of Maryland, College Park 

Brian Kunkel 
University of Delaware 

Please register by July 3, 2019. 

For more information, to register for this free 
workshop, or for assistance due to disabilities, 
contact: Rose Ogutu rogutu@desu.edu- Phone number 
302-857-6397 
 

 
 

Cut Flowers 1: Succession Planting, 
Harvesting Tips, & Pest Control 

Sunday, July 21, 2019     1:00 – 4:00 p.m. 
Hattie's Garden 

31341 Kendale Rd, Lewes, DE 19958 

Local, sustainable flowers are increasingly popular 
with farmers, at markets, and with florists! Join us at 

Hattie’s Garden to learn the following important cut 
flower production skills: succession planting, 
harvesting techniques, and organic pest control. All 
experience levels are welcome! (Rain Date: July 22nd, 
same time, same place.) 

This workshop will be led by farmer/owner Hattie 
Allen, who is deeply committed to growing flowers 
sustainably and organically. Thanks to Hattie and to 
the organizers of Future Harvest CASA and the 
University of Delaware. 

https://www.eventbrite.com/e/cut-flowers-1-
succession-planting-harvesting-tips-pest-control-
tickets-63985426132 
 

 
 

Cut Flowers 2: Advanced Annuals, Post-
Harvest Handling & Season Extension 
Saturday, September 28, 2019     1:00–4:00 p.m. 

Masterpiece Flower Farm 
7945 Old Ocean City Road, Whaleyville, MD 21872 

Join us at Masterpiece Flower Farm and learn how to 
grow advanced annuals such as Dahlias, Ranunculus, 
and Lisianthus. Special focus will be given to post-
harvest handling practices. We will also discuss tips 
for season extension. All experience levels are 
welcome. (Rain Date: September 29th, same time, 
same place.) 

This workshop will be led by farmer/owner Crystal 
Giesey, who is deeply committed to growing flowers 
sustainably and organically. Thanks to Crystal and to 
the organizers Future Harvest CASA and the 
University of Delaware. 

https://www.eventbrite.com/e/cut-flowers-2-advanced-
annuals-post-harvest-handling-season-extension-
tickets-64194508503 
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Weather Summary 
Carvel Research and Education Center Georgetown, DE 

Week of June 20 to June 28, 2019 
Readings Taken from Midnight to Midnight 

 
Rainfall: 
0.54 inch: June 20 
0.31 inch: June 21 
 
 
Air Temperature: 
Highs ranged from 89°F on June 26 to 80°F on 
June 21. 
Lows ranged from 73°F on June 25 to 57°F on 
June 23 
 
Soil Temperature: 
78.2°F average 

Additional Delaware weather data is available at 
http://www.deos.udel.edu/  

 
Weekly Crop Update is compiled and edited by 
Emmalea Ernest, Associate Scientist – Vegetable 
Crops 
 
University of Delaware Cooperative Extension in 
accordance with Federal civil rights law and U.S. 
Department of Agriculture (USDA) civil rights 
regulations and policies, the USDA, its Agencies, 
offices, and employees, and institutions 
participating in or administering USDA programs 
are prohibited from discriminating based on 
race, color, national origin, religion, sex, gender 
identity (including gender expression), sexual 
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