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Pumpkins, Bt Sweet Corn & Invasive Pests
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What is fumigation / biofumigation

• Pumpkin
• Biofumigation, Powdery mildew update, Hybrids
• Virtual pumpkin field day 

• Sweet corn
• Bt sweet corn trial results

• Invasive pest update
• SLF, BMSB & SWD

• Q & A ??

Topics for Today



Entomology personnel changes
• CW: retire May/June 2021

• 33 Years of service in fruit and veg growers

• Search underway: specialty crop entomologist
• 60% extension, 20% research, 20% teaching

Golden Pumpkin Award 2020



Biofumigation using Mustard cover crops
• Research 2018/19/20   (IPM/OVSFRDP)
• Cultural reduction soil borne diseases (Filthy Four)

phytophthora

pythium
Fusarium

plectosporium



Plectosporium Blight
• Plecto is a fungal blight on petioles, leaves, vines, fruit and handles
• Soil borne and overwinters as a spore; thrives in 77F, humid, wet weather
• Disease on the upswing in Ohio



Plectosporium Blight Field Symptoms 

Sunburn



Plectosporium Blight on Fruit/Handle



Pumpkin - Biofumigation

The incorporation of fresh and finely 
ground plant biomass into the soil, 
releasing several substances able to 
suppress soil-borne pests (bacteria, 
fungi, nematodes, weed seeds) 
• MCC makes glucosinolates in tissue, 

converts to biofumigant in soil
• Can Mustard CC suppress 

Plectosporium blight?



2019 Trial Design & TRTS - (RCB)

Pacific Gold
6.5 lb/A
$6.5 / lb

Caliente 199
11 lb / A
$6.5 / lb

½ rate PG + 
C199

MCC MCC MCC MCC MCC

UTC                     MCC + PM Control        No MCC + 
Plecto Control

Early 
bloomer



MCC Termination Process

• MCC bush hogged, roto-tilled, packed and sealed in 10-15 minutes

Full Bloom



MCC Termination Process

• MCC bushhogged, roto-tilled, packed and sealed in 10-15 minutes



MCC Termination Process

• MCC bushhogged, roto-tilled, packed and sealed in 10-15 minutes



MCC Termination Process

• MCC bushhogged, roto-tilled, packed and sealed in 10-15 minutes

>1,000 GPA



Biofumigation Video on OSU IPM YouTube 



What is fumigation / biofumigation

• Research Trial
• Slight indications MCCs and Strobiluron trts sig. lower 

infestation than UTC
• Petioles and leaf veins

• Low incidence (<25%) and severity (<1.2%) on handles
• 0% Plecto on fruit (both years) 
• Strobilurons might suppress Plecto, do NOT control PM! 
• General conclusion: low inoculum in field, dry to avg. weather, 

slight infections, slight reduction using MCC/Strobi

2019, 2020 WARS Study Results



2020 On-Farm Strip Trial 

Caliente Rojo
10 lb / A
$10 / lb
@ 100 lb N/A MCC MCC

MCC VS. No MCC   (All strips had PM Control)
Quintec alt. w/ Procure

MCC MCC MCC MCC MCC MCC

Each Strip = 200’ x 8’



On-Farm Strip Trial



2020 On-Farm Strip Trial #2 – Aug. 28
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2020 On-Farm Strip Trial

A B

95% plants infested, 80+% vines collapsed
80+% handles blighted, 25% of fruit scarred (unmarketable), 50% fruit discounted

MCC Strip Trial (L)
MCC Strip Trial (R)Some 

Plecto

Some 
Plecto

Inoculum x Hybrid



What is fumigation / biofumigation

• Based on Plecto levels & damage, no evidence MCC strip trial was 
successful at this farm 
• Plant infestation, vine collapse, handle and fruit infestation

• Re-discovered susceptibility between hybrids
• Squash/Moschata more resistant than Pumpkin

• Semi successful - Grower was interested in trying MCC process
• Noticed pollinator benefits and soil health

2020 On Farm Strip Trial – Conclusions



What is fumigation / biofumigation

• Variability by site and year; weather x hybrid interactions x inoculum
• Some evidence for reduction of Plecto using MCC/Strobilurons at station
• No evidence for reduction of Plecto based on-farm strip trial
• *Best case scenario for MCC success

• Resistant hybrid + low spore load + dry weather

• *Worse case scenario
• Susceptible hybrid + high spore load + wet weather

• Might explain variability in success (previous trials)
• Recommend MCC? Only if other benefits are considered
• Focus on soil health & pollinator benefits in future studies

MCC General Conclusions



Pumpkin Virtual Field Day

https://u.osu.edu/jasinski.4/pumpkins/

-Introduction
-Biofumigation
-Herbicide weed screen
-PM fungicide trial
-Insect pests
-Hybrid trial
-Conclusion
-70 min long



Pumpkin Virtual Field Day

https://u.osu.edu/jasinski.4/pumpkins/



Herbicide update – Reflex (Fomesafen)

-Approved 24(C) label May, 2020 (need label 
in hand)
-Signal word Danger / NOT Restricted Use
-Rate 0.5-1 pt/A pre-emergence; not 
recommended by itself
-Direct seed or transplant
-Broadleaves (c. ragweed, pigweed, LQ, EBN); 
some grasses (crab, goose)



Herbicide update – Reflex (Fomesafen)

-Consider Reflex + Dual or Sandea or Strategy
-Summer and winter squash sensitive 
(Butternut v. sensitive)
-Rotational restrictions 0-18 months certain 
crops
-Complete review in Pumpkin Field Day video
-Plan to do weed screen trial in 2021 at 
WARS



Powdery Mildew
-Occurs annually in OH, does not overwinter in OH
-Mid-July, scout top & bottom leaf surface, begin trt when PM first 
detected
-Trt 7-14 day schedule, 35-50 GPA, 60+PSI, rotate FRAC numbers



Powdery Mildew
-Rotation Ex.: Quintec (13) alt. w/ Procure (3)
-Rotation Ex.: Luna Experience (3,7) alt. w/ Vivando (U8)
-Rotation Ex.: Flint (11) alt. w/ Luna Sensation (7,11)
-Can use M fungicides (Chlorothalonil, Manzate) every spray
-Consult MWVG for all fungicide recommendations



Powdery Mildew Demo Trial

Figure	1.	Percent	powdery	mildew	infection	chart.

• Efficacy of fungicide combinations
• Each TRT non-replicated, 80ft row
• Use PM susceptible hybrids
• Begin rating/spraying end of July
• Trt 7-14 days until mid Sept
• 6 random leaves per TRT
• % PM upper & lower leaf surface
• Part of pumpkin field day
• Compile report
• u.osu.edu/jasinski.4/pumpkin



Powdery Mildew Trial – 2020
Evaluating Programs

TRT Product, Rate, FRAC 
Sprays 1 (7/29), 3 (8/14), and 5 (8/28)

Product, Rate, FRAC 
Sprays 2 (8/6), 4 (8/21), and 6 (9/4)

1 Luna Experience 6 fl oz  + Manzate Pro 2.5lbs + 
Chemsurf 90 (0.125 v/v) [FRAC 7,3 +M] (Bayer, UPL)

Vivando 15.4 fl oz + Manzate Pro 2.5lbs + 
Chemsurf 90 (0.125 v/v)  FRAC [U8 + M] (BASF, UPL) 

2 Luna Sensation 6 fl oz + Manzate Pro 2.5lbs + Chemsurf
90 (0.125 v/v)  
(FRAC 7,11 + M)  (Bayer, UPL)

Vivando 15.4 fl oz + Manzate Pro 2.5 lbs + Chemsurf 90 (0.125 
v/v)  FRAC [U8 + M] (BASF, UPL)

3 Procure 8 fl oz  + Manzate Pro 2.5lbs + Vacciplant 14 fl
oz (FRAC 3 + M +P4) (UPL)

Vivando 15.4 fl oz + Manzate Pro 2.5 lbs + Vacciplant 14 fl oz 
(FRAC U8 + M + P4) (BASF, UPL)

4 Procure 8 fl oz  + Dexter MAX 3.2 lbs + Vacciplant 14 fl oz 
(FRAC 3 + M, 11 + P4) (UPL)

Vivando 15.4 fl oz + Manzate Pro 2.5 lbs + Vacciplant 14 fl oz 
(FRAC U8 + M + P4) (BASF, UPL)

5 Miravis Prime 11.4oz + Manzate Pro 2.5lbs + Chemsurf
90 (0.125 v/v)  [FRAC 7,12 +M] (Syngenta, UPL)

Procure 8 oz + Manzate Pro 2.5 lbs + 
Chemsurf 90 (0.125 v/v) [FRAC 3 + M] (UPL)

6 Inspire Super 20oz + Manzate Pro 2.5lbs + Chemsurf 90 
(0.125 v/v) [FRAC 9,3 + M] (Syngenta, UPL)

Vivando 15.4 fl oz + Manzate Pro 2.5lbs + 
Chemsurf 90 (0.125 v/v)  FRAC [U8 + M] (BASF, UPL)

7 (1&3) Torino 3.4 oz + Manzate Pro 2.5 lbs; (5) Procure
8oz + Manzate Pro 2.5 lb [FRAC U6 +M] and [FRAC 3 + M] 
(Gowan, UPL)

Quintec 6oz + Manzate Pro 2.5lbs [FRAC 13 + M] (Gowan, 
UPL)



PM Trial July 28- Sept. 14, 2020
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Powdery Mildew Demo Trial
Fungicide Ratings Last Few Years

South Charleston (WARS)

Good to Great Miravis Prime & Inspire Super (new)
Luna Experience, Luna Sensation
Merivon, Vivando, Fontelis, Procure,
Rally, Pristine

Variable Results Torino, Quintec

Protectant Sprays Bravo or Manzate (Not Good PM)



Treatment and rate/A FRAC 
Group

% PM    
9 DAE

Non-treated control 17.4 a
Torino 0.85SC, 3.4 fl oz U06 18.1 a
Bravo Weather Stik 6SC, 48 fl
oz

M 17.4 a

Pristine WG, 18.5 oz 11+7 14.5 ab
Merivon Xemium 2.09SC, 5.5 fl
oz

11+7 13.1 abc

Aprovia Top, 13.5 fl oz 7+3 12.4 abc
Rally 40 WSP, 5 oz 3 11.8 abc
Quintec 2.08SC, 6 fl oz 13 8.2 bc
Fontelis 1.67SC, 16 fl oz 7 6.1 c
Inspire Super EW, 20 fl oz 3+9 0.4 d
Procure 480 SC, 8 fl oz 3 0.0 d
Vivando, 15.4 fl oz 50 0.0 d
Gatten, 8 fl oz U13 0.0 d

PM Control
Lab Bioassay

Efficacy of fungicides 
against pumpkin
powdery mildew in a 
bioassay, 2020

Ratings were made 9 
days after treated 
plants were exposed 
to powdery mildew



Treatment and rate/A FRAC 
Group

% PM  
9 DAE

% PM 
14 DAE

Non-treated control 17.4 a 45.5
Torino 0.85SC, 3.4 fl oz U06 18.1 a 39.5
Bravo Weather Stik 6SC, 48 fl
oz

M 17.4 a 40.5

Pristine WG, 18.5 oz 11+7 14.5 ab 40.5
Merivon Xemium 2.09SC, 5.5 fl
oz

11+7 13.1 abc 36.6

Aprovia Top, 13.5 fl oz 7+3 12.4 abc 38.6
Rally 40 WSP, 5 oz 3 11.8 abc 32.8
Quintec 2.08SC, 6 fl oz 13 8.2 bc 25.6
Fontelis 1.67SC, 16 fl oz 7 6.1 c 29.1
Inspire Super EW, 20 fl oz 3+9 0.4 d 7.1
Procure 480 SC, 8 fl oz 3 0.0 d 0.5
Vivando, 15.4 fl oz 50 0.0 d 0
Gatten, 8 fl oz U13 0.0 d 0.1

PM Control
Lab Bioassay

Efficacy of fungicides 
against pumpkin
powdery mildew in a 
bioassay, 2020

Ratings were made 9 
days after treated 
plants were exposed 
to powdery mildew



Fungicide Efficacy Against Powdery Mildew

14 DAE



2020 Pumpkin and Squash Hybrid Trial

Top Row (L to R): Indian Doll, Blue Doll, Charisma, RPX 6208,  Zeus, Specter, 20Kt Gold, Bayhorse Gold, 
Thor, Orange Sunrise
Middle Row (L to R): Red Witch, Crystal Star, Ritz, RPX 6229, Carrie, Hermes, Secretariat, Tom Fox
Bottom Row (L to R): Gum Drop, Bisbee Gold, Silver Edged, RPX 6875, Fall Splendor +, Sanchez, 
Snowball, Annabelle, Rockafellow, Half Pint



2020 Pumpkin and Squash Hybrid Trial

2020 Pumpkin and Squash Trial Results



Pumpkin IPM Publications
• Identifying and Managing 
Cucurbit Pests (IL) $11

• Pumpkin Production Guide 
(NRAES-123) $39

• IPM Scouting Guide for Common 
Problems of Cucurbit Crops in Kentucky

-pdf (free)



Current Sources of IPM Information

• VegNet Newsletter/Blog
• Updated daily/weekly 

through the season

• OSU IPM YouTube
• Research, DIY, Hybrids



Current Sources of IPM Information

•Midwest Vegetable Production Guide
• Updated annually by OSU & 7 other 

state’s vegetable specialists
• Online or hardcopy
• https://mwveguide.org



Corn Earworm & B.t. Sweet Corn



Bt Multi-state field trials, 2019 & 2020

• Objective: document susceptibility or resistance of 
“worms” to Bt
• 5 hybrids (3 Bt, 2 isoline)
• One large plot (80’ x 4 rows) per hybrid per site
• Late planted (June 21) to maximize worm pressure
• No insecticides sprayed at all
• Caterpillar must ingest Bt toxin to die
• At 31 sites in 16 States & 4 Provinces



Hybrids evaluated
Hybrid Series Company Year Gene/Trait

Providence Non-Bt Rogers / Syngenta <2003 -
BC 0805 Attribute Rogers / Syngenta 2003 Cry1Ab
Remedy Attribute II Rogers / Syngenta 2013 Vip3A + 

Cry1Ab
Obsession Non-Bt Seminis/Monsanto <2011 -
Obsession-II Performance Seminis/Monsanto 2011 Cry1A.105 + 

Cry2Ab2 + 
Cry3Bb1



Field trial details for Ohio
•WARS, South Charleston, OH
• No insecticide sprays
• 2019: 
• Heavy pressure by corn earworm
• Harvested 9/9

• 2020: 
• Lighter pressure by corn earworm
• Harvested 9/1



>90 = high
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B.t.

not B.t.

2020

100%

92%

84%

88%

82%

Vip3A + Cry1Ab

Cry1Ab

Cry1A.105 + Cry2Ab2 
+ Cry3Bb1



B.t.

not B.t.



Conclusions – Ohio trial

• ‘BC 0805’ & ‘Obsession-II’ have lost efficacy although 
still better than non-BT isolines
• % clean ears
• Area damaged
• Bt events Cry1A.105 + Cry2Ab2 + Cry3Bb1 + Cry1Ab
have lost efficacy

• ‘Remedy’ excellent worm control even with heavy pest 
pressure
• Bt event Vip3A still effective



Conclusions – multi-state data

Credit: Brian Nault & Galen Dively

Remedy
Obsession II

BC-0805



How is B.t. sweet corn best used?

• Late plantings

• Silking when field corn no longer silking

• Fields adjacent to houses

•Remember:

•Much easier for grower

• Possibly undesirable to consumer



New pest of fruit crops - Spotted Lanternfly
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Spotted Lanternfly Detected in OH

• 10/27/2021
• Jefferson Co.
•Mingo Junction
• Adults and egg masses on TOH
• Near a rail yard



Spotted lanternfly

• Lycorma delicatula
•A planthopper
• Sucks sap
•1” long
•Poor flier
• Strong jumper (1 - 3 m!)
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Life stages
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Egg masses

AdultYoung nymphs:   
black with 
white spots

Older nymphs: red 
with white spotsE.
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Host plants
• Major hosts:

• Tree of Heaven
• Grape
• Chinaberry

• Other crops:
• Apple
• Cherry
• Peach
• Blueberry
• Hops

• Forest & ornamental trees:
• Oaks
• Walnuts
• Poplars
• Maples
• Willows La
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Damage
• Don’t attack fruit
• Suck sap, feed on phloem
•Weeping wounds of sap on bark
• Excrete large amounts of sweet 

fluid (honeydew)
• Sooty mold grows on sweet fluid
• Do not vector diseases
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Insecticides Allowed* on SLF?

nymph, adult

nymph, adult



Insecticides for lanternfly adults
credit: Heather Leach, Penn. State Univ.

• xx



Bifenture for grapes: Federal registration

• a.i. = bifenthrin
• 3.2 – 6.4 fl oz per acre for Japanese beetle, grape berry 

moth & other pests
• limit 6.4 fl oz per acre per season
• 30-day pre-harvest interval
• does not include post-harvest use
• SLF can be late invaders, damage vines after harvest



24(c) label, Bifenture for lanternfly

• ‘A single post-harvest application may follow a single pre-harvest 
application’

• ‘If no pre-harvest application was made then 2 post-harvest 
applications shall be made no less than 7 days apart’ 

• 6.4 fl oz per acre per application
• Limit 12.8 fl oz per acre per season



Ohio 24(c) label for Bifenture on grapes
label posted on PSEP website:

https://pested.osu.edu/quicklinks/pesticidelabelresources/24c



Bifenture for lanternfly on grapes

•Probably not needed in most vineyards
•Prudent for growers to not use it pre-harvest, in 

case it is needed post-harvest
•Prudent for growers to have a supply available in 

case it is needed for lanternfly control
•Do not spray for SLF until it has been confirmed 

in your operation!



Resources

•U.osu.edu/spottedlanternfly

Need ID Cards?

https://extension.psu.edu/spotted-lanternfly


Report Spotted lanternfly

• Any sightings or suspicions?
• Collect a specimen, if possible
• Take a picture!
• Report on Great Lakes Early Detection Network App
• Please let us know!
• Your OSU county extension educator
• OSU Dept. of Entomology
• Ohio Dept. of Agriculture



Spotted Wing Drosophila
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-Invading Ohio since 2011

-Attacks healthy ripening fruit

-Larvae feed inside fruit



Injury – Key Points

• Attack healthy fruit using sharp ovipositor
• Slice open fruit skin, deposit egg
• Larvae feed inside fruit
• Skin collapses in 2-3 days; molds
• New generation every 10-25 days
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Fruit injury by Spotted wing Drosophila
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2011-20 SWD Distribution

Red = Confirmed (39)
Yellow = Suspected
Gray = Surveyed, not found
White = Not surveyed

= surveyed in ‘20



General Management 

-Identify 

-1 SWD; ripe fruit? Begin treatment through harvest
-Consult chart on insecticide options

https://fruitgrowersnews.com

-Monitor w/ Scentry lure



Insecticide choices for SWD-Updated
Category Product

Most effective diamides: Exirel, Verdepryn
spinosyns: Delegate, Radiant, Entrust  [OMRI]
organophosphates: Imidan, Malathion
pyrethroids: Mustang Maxx, Hero, Danitol, 
Baythroid, Pounce, Asana
a carbamate: Lannate

Moderately 
effective

none

Slightly 
effective

Grandevo [OMRI], Venerate [OMRI], Pyganic
[OMRI]



Chart for SWD on all fruit crops - Updated
( u.osu.edu/pestmanagement/) 



Chart for SWD on all fruit crops-Updated
• Version with max number of applications
• On website ( u.osu.edu/pestmanagement/) 



Brown marmorated stink bug 
on sweet corn



Results: stink bugs in traps by sweet corn

Set up 7/3 Set up earlier: 6/11 Set up even earlier: 5/15



Timing of insecticides for stink bug control:
Trials 2019 & 2020

•Hero, 9.13 fl oz/A = 1/3 of season limit
•1 spray at first silk (day 0)
•1 spray 7 days after first silk (day 7)
•1 spray 14 days after first silk (day 14)
•3 sprays at days 0, 7, & 14



Timing of insecticides for stink bug control:
Trials 2019 & 2020

•Hero, 9.13 fl oz/A = 1/3 of season limit
•1 spray at first silk (day 0) * best in 2020
•1 spray 7 days after first silk (day 7)
•1 spray 14 days after first silk (day 14)
•3 sprays at days 0, 7, & 14 * best in 2019
•Results inconclusive



Contact Information

Questions?

Jim Jasinski
Jasinski.4@osu.edu
937-484-1526

mailto:Jasinski.4@osu.edu

