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These are cooperative projects involving Penn State University researchers,
Penn State Cooperative Extension educators,
growers, the Pennsylvania Department of Agriculture, the Pennsylvania Vegetable Marketing and Research Program and the
Pennsylvania Vegetable Growers Association.

Current Vegetable and Berry Issues

Beth Gugino, Shelby Fleischer, Kathy Demchak, Penn State Extension specialists, in consultation with Penn State
Extension educators from across the state.
General conditions and observations: The past couple of weeks, much of the state has received some much-needed
rain. As a result, in some regions the crops are greening up while in others unirrigated crops have already
experience yield loss due to the drought. There have been reports of tomato fruit cracking. In some, this was due to
the recent rains however, in others it was the result of irregular watering. Maintaining consistent soil moisture to
limit soil moisture fluctuations reduces potential fruit damage. As the season starts to wind down taking steps to
facilitate the decomposition of crop residue this year will help reduce
pest and disease pressure next year. Also consider establishing cover
crops to help improve soil tilth, increase soil organic matter and
improve weed control. However keep in mind that the window of
cover crop options continues to narrow as we move from southeastern
to northern Pennsylvania.

FIELD PRODUCTION UPDATE
Typical late season diseases on vegetable crops are being reported.
These include early blight on tomato and potato, Septoria leaf spot on
tomato, powdery and downy mildew on cucurbits. Fruit rots which
include anthracnose on tomatoes and peppers, bacterial spot, and
Phytophthora blight on cucurbits. Late blight was confirmed on both
tomato and potato in southwestern New York in Chautauqua County
and is suspected in Cattaraugus County north of McKean and Warren
Counties however there have been no reports in Pennsylvania. Cool
night temperatures and low dew periods are the perfect conditions for
late blight development. In fall planted cole crops like cauliflower be
on the lookout for Alternaria leaf spot and black rot. More to come on
these in the next vegetable IPM disease update!
Yellow striped armyworm has defoliated potato fields north of
Harrisburg, along the east side of the Susquehanna river. We don’t
expect this pest to overwinter in our area, but we have seen it
become a problem repeatedly in the last 3-5 years, especially in high
tunnel tomatoes, and occasionally in onions and other crops. Scout
fields for larvae. Control is more effective when directed at young
larvae. Problems in sweet corn continue to include corn earworm,
fall armyworm, pollination issues, and bown or blistered kernals.

Yellow striped armyworm has been an
increasing problem in recent years in
tomatoes and onions, and this year has
defoliated acreages of potatoes near
Harrisburg (Photo: top, B. Lingbeek,
bottom R. Leiby.)

Corn earworm counts in the southeast have been among the highest on record.
GE cultivars that express the VIP (vegetative insecticidal protein), such as Remedy, or
others in the Attribute II series, continues to give effective control of the worm pests
in sweet corn, but cultivars with various Cry (CryIAb, CryII, etc.) proteins did not give
control in recent years due to resistance by corn earworm. At least one grower using
Attribute II reports not spraying, getting clean ears, and seeing increases in beneficial
species, even though trap counts are high. Past research has shown that in unsprayed
sweet corn, we can get large numbers of predators, including ladybird beetles, minute
pirate bugs, and various soil-dwelling predaceous beetles.
Spider mites and thrips continue to be a problem. Striped cucumber beetle adults at
this time of year are expected to be the ones that will go through the winter. If they
are deprived of nutrition, because cucurbit fields are cleaned up, their chances of
making it through the winter will probably be reduced. Cleaning up cucurbit fields,
should help reduce cucumber beetle pressure next spring.
Brown marmorated stink bug and other stink bugs are typically active in vegetable
fields late in the season. BMSB will feed through the husk in sweet corn, resulting in
kernal damage without visible symptoms on the husk. A summary of BMSB damage
from different crops is at https://www.stopbmsb.org/stopBMSB/assets/File/BMSBin-Vegetables-English.pdf, or in Spanish at
https://www.stopbmsb.org/stopBMSB/assets/File/BMSB-en-Vegetales-Espanol.pdf

BERRY CROPS

Feeding injury from
BMSB in sweet corn
and peppers.

Planting of strawberry plasticulture fields is nearing its completion. Growers are
reminded to keep an eye out for symptoms of disease problems including wilting or dying plants. These may be
indications of anthracnose, phytophthora, or Pestalotiopsis crown rot. With all of these, cut through the crowns to
look for crown discoloration. In addition to crown symptoms, brown sunken lesions on petioles and runners are
indications that an anthracnose-causing disease organism is present whereas nondescript leaf spots may be an
indication of Pestalotiopsis, a new disease for which we are keeping our eyes peeled. While the article at this link
includes tips on planting practices, more information on all of these diseases and clues for telling them apart, as
well as measures to keep plantings healthy the fall, can be found in the article titled “Strawberry Plasticulture Plug
Planting: Ways to Increase Chances for Success”.
Spotted wing drosophila populations are likely to remain high affecting primocanefruiting raspberries and blackberries and day-neutral strawberries until a
significant freeze knocks their populations back. Soft spots on berries and
especially a decreased shelf-life are indications that SWD is present, even if adults
and larvae have not been noticed. In this photo, you can see an injured drupelet
that looks slightly lighter than the rest of the drupelets with an oviposition hole. If
you look very closely, you can see other oviposition holes in the fruit.
If growers have established new matted-row strawberry plantings, the Sinbar label
allows an early fall application (sometimes called a “Labor Day application”) to
minimize issues with pesky winter annuals such as chickweed, henbit, and
shepherds purse. Though the label allows up to 6 oz of product per acre at this
timing, 2-3 oz/acre should be sufficient in order to stay within yearly limits if
other applications have been or will be made.

Raspberry injured by
spotted wing drosophila
(Photo: K. Demchak).
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Vegetable Disease Updates

Beth Gugino, Extension Vegetable Pathologist, Penn State University
•

There have been no additional reports of late blight since the confirmation on tomato and potato in
Chautauqua County, NY at the end of August. However, there is an uncofirmed report in the adjacent NY
county. Both counties border Erie and Warren Counties in PA. The cooler night temperatures and longer
dew periods favor late blight development if the pathogen is present. Keep in mind that high tunnel
tomatoes, not just field grown crops, are still susceptible to late blight and will remain susceptible until the
plant tissue is completely dead. The late blight pathogen will not survive in the absense of living plant
tissue and cannot survive in the soil unless associated with living potato tubers. If you suspect late blight
on your farm please let me know either by email at bkgugino@psu.edu, by phone at 814-865-7328 or
contact your local Extension Office.

•

Downy mildew on cucumber remains widespread across Pennsylvania with only one previous report on
butternut squash in Blair Co. Regular scouting remains critical. At this time, it is recommended that targeted
downy mildew specific fungicides should be used on all cucurbit crops including pumpkin especially if still
several weeks away from harvest and conditions are favorable for disease. Aside from this past Monday in
the western half of the state, conditions have been less favorable for disease spread and development.
Downy mildew does not directly affect the fruit so the closer the crop is to harvest, the less concern downy
mildew becomes however, the crop could become an inoculum source for other fields until the plant tissue
is complete dead. Forecast maps are updated three days a week on Monday, Wednesday and Friday at
http://cdm.ipmpipe.org. If you suspect that you may have downy mildew, please let me know by email at
bkgugino@psu.edu or by phone at 814-865-7328 or contact your local Extension Office.

•

To spray or not to spray for powdery
mildew on pumpkins is the question
everyone is asking as pumpkin harvest
begins. The closer you are to harvest,
more emphasis can be placed on
targeting fungicides towards protecting
the handles rather than the leaves. It is
recommended that you drop back to
using a protectant-based program under
severe powdery mildew disease pressure
to help reduce the potential development
of fungicide resistance by not exposing
the severely infected leaves to powdery
mildew targeted fungicides. Targeting the
handles with protectant fungicides should
be a little easier as the plant canopy
begins to thin this time of the season
depending on powdery mildew severity
and overall crop maturity.

Severe powdery mildew in a pumpkin field planted with a
susceptible cultivar and not treated with any fungicides.
Photo credit: Beth K. Gugino.

ALTERNARIA LEAF SPOT AND BLACK ROT ON COLE CROPS
Alternaria diseases are common on many vegetable crops but the fungal pathogen that causes the disease is very
host specific so the Alternaria that causes early blight on tomato and potato is specific to those crops and the
Alternaria that causes purple blotch on onion is specific to Allium crops. This is also true for Alternaria leaf spot on
cole crops including cauliflower, broccoli, kale, Brussel sprouts, etc. as well as cruciferous weeds and cover crops.
The lesions start as small dark spots that can expand into 2 to 3-inch tan lesions with a concentric ring pattern
(similar to many other Alternaria diseases). The concentric ring pattern results from changes in the environmental
conditions that either favor or disfavor the production of spores of the pathogen. Affected broccoli and cauliflower
heads have small black to brown discolored spots that can easily colonized by secondary soft rotting bacteria. The
disease is favored by extended periods of wetness and temperatures between 75 to 82°F.

The pathogen survives on crop residue and
cruciferous weeds and may also be seedborne. Many
of the cultural practices recommended for the other
diseases will also help to manage Alternaria leaf spot.
Some research has shown that mulches and other
barriers that reduce soil splash can help with disease
management. Protection of the broccoli and
cauliflower heads is important especially once
symptoms are observed in the field. Previous research
from New York found differences in fungicide
sensitivity between fungal isolates collected from
different fields. The isolates also varied in their ability
to cause disease with some being more severe while
others less severe. Despite these differences,
fungicides programs can be effective, but timing is
critical. Once the disease becomes established, it can
be difficult to manage so scouting is an essential part
of disease management. Although at varying price
Concentric rings and shot hole appearance of Alternaria
points per acre, products that have been
leaf spot lesions on cabbage. Photo credit: Beth K.
demonstrated to be effective include Priaxor (FRAC 7
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+ 11), Switch (FRAC 9 + 12; more commonly used in
strawberry production), Endura (FRAC 7), Quadris
(FRAC 11) as well as Quadris Top (FRAC 3 + 11). Always double check the fungicide label to make sure the specific cole
crop you are treating is labelled and rotate FRAC codes for resistance management. For example, Luna Experience
is only labelled on brassica leafy greens which includes kale, spinach bok choy, etc. and not broccoli, cauliflower,
and cabbage. Additional recommendations can be found in the 2020-21 Mid-Atlantic Commercial Vegetable
Production Recommendations.
Black rot is another disease common for cole crops in
our region. This bacterial disease primarily affects the
above-ground portions of the plant and can move
systemically within the plant after it enters through
either wounds or natural openings in the leaf. Plants
can become infected at any growth stage and can be
seedborne. Depending on the weather, symptoms may
be visible within 8 to 12 days or it may take much
longer. Foliar lesions are usually yellow and V-shaped
from the leaf margin towards the mid-rib. As the
disease progresses, the veins in the symptomatic
tissue will become black. Optimal conditions include
extended periods of wet weather with temperatures
from 77 to 86°F.
Similar to Alternaria leaf spot, the bacterial pathogen
can survive associated with crop residue, cruciferous
Black rot lesion results from infection of a hydathode
weeds and on seed. The bacteria are not thought to
on the edge of a cabbage leaf. The lesions are initially
survive long in the soil in the absence of host tissue.
yellow before turning tan. Photo credit: Beth K.
The bacteria associated with the seed will infect the
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cotyledon leaves (first leaves following germination)
and then the first true leaves through the hydathodes (natural opening along the leaf edge). As the bacteria multiply
inside the leaf they move through the xylem (water conducting tissue) towards the stem. During the growing
season, the bacteria are moved between plants through rain or irrigation splashing, blowing of detached leaves,
insects, cultivation equipment or people working in the field especially when the plants are wet. In the field, the
application of copper-based fungicides tank mixed with mancozeb will protect the plant surface from bacteria that
may be splash dispersed during rain events or moved around if working in the fields when the plants are wet. There
are no treatments once the bacteria are in the plant. Plant activators such as Actigard or Regalia that boost the
plants defense mechanisms may be of benefit, but applications need to start early in the season before symptoms
are observed in the field.

Sweet Corn Insect Pest Monitoring

Shelby Fleischer, Extension Vegetable Entomologist, Penn State University

Interactive Maps with Google style view at http://www.pestwatch.psu.edu/sweetcorn/tool/index.html

Corn earworm
(CEW) are very
high. Almost all
sites are, or have
recently been,
above a spray
threshold. Many
sites suggest spray
CEW map on Sept. 10. Color aligns with CEW thresholds; size is proportional to catch.
frequencies of > 1
per week.
Pyrethroid
resistance can be a problem. Adding the PBO synergist (Exponent, or other formulations) may help. Along with
controlling worm pests, scout for BMSB, sap beetles, or silk-clipping beetles, and consider pyrethroids or a premix
of a worm material and pyrethroid (eg., Besiege or Elevest) for those species.

ECB counts are low. The second generation did
not materialize.
FAW shows hot spots in Erie, and across the center of the
state in a SW-to-NE transect.

TRAP COUNTS: 7-day moving average: catch/nights-trapping/number-of-nights-with-data, times 7. Gray = no
trap for that site. Yellow to brown are sites above CEW threshold or hotspots for ECB or FAW. Increasing color
intensity suggests tighter spray intervals.
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13
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Brownsville
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Indiana

Brush Valley

34

25
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Creekside

17

61
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Juniata

Port Royal

55

34

3

2
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Landisville

16
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200

2
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Plains

Lycoming

Linden

Lycoming
Lycoming

2

9Sep

2

26Aug

FAW
2Sep

0

9Sep

17

0
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0

0
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0
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0

0

0
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0
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6
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Montoursville
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102

214

2

12

32

Muncy

375

56

2

12

Mifflin

Belleville

22

20

1

12

Montgomery

Souderton

25

20

523

Montour

Washingtonville

14

101

41

schuylkill

Tower City

39

22

0

1

Susquehanna

Montrose

Union

Oberholtzer

Washington
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2

4

1

3
92
5
0

0

0
0

0

0
7

0

0

5

2

12

2

5

0

2

5

56

87

410

Venetia

57

43

94

York

80

85

200

1

3

0

2

1

0

THRESHOLDS: Reproductive (tassel/silk) and late vegetative corn attracts moths. Shorten spray
schedules when populations increase. If CEW is not a problem, then consider ECB.
Catch/Week
Very very low
Very low
Low
Moderate
High

1-13
14-35
36-70
71-349
>350

CEW
Spray
Frequency
7 – or no spray
5-6
4-5
3-4
2-3

Catch/Week
<15
15-35
36-70
>70

ECB
Spray
Frequency
7 – or no spray
6
5
4

13

