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OBJECTIVES 
1.  Provide Ohio cucurbit growers with bi-weekly forecasts for cucurbit downy mildew via a website.
2.  Track outbreaks of cucurbit downy mildew by mapping confirmed reports of the disease and making maps available via the forecasting website.
3.  Provide Ohio cucurbit growers with current disease control recommendations, disease identification guides and the latest research results on cucurbit downy mildew via the forecasting website.
MATERIALS AND METHODS
Reports of cucurbit downy mildew outbreaks were received from university extension personnel and crop consultants throughout the eastern half of the U.S.  These outbreaks were used to make predictions/forecasts on where the pathogen would be moving 48 hours in the future.  Forecasts are based on meteorological models that predict wind patterns and were issued on Tuesdays and Thursdays of each week between March and October and made available via a website (http://www.ces.ncsu.edu/depts/pp/cucurbit/).  The forecasts are available at no cost, to anyone with internet access.
RESULTS
Forecasting of cucurbit downy mildew began on 1 March 2007 and  ended on 30 Oct 2007.  A total of 463 forecasts were issued on 73 forecast days (Tuesday and Thursday of each week).  The disease was reported from 104 counties, 22 states and 2 provinces.  This represents a two-fold increase in reported sources over 2006.  

Table 1.  Chronological listing of all cucurbit downy mildew outbreaks reported between 1 Mar and 31 Oct, 2007.  Canadian reports are bolded.

	Date of Report
	State/

Province
	County
	Host

	12-Jan-07
	FL
	Collier
	cucumber + squash

	12-Jan-07
	FL
	East Coast
	cucumber

	19-Feb-07
	FL
	Collier 
	cucumber + squash

	19-Feb-07
	FL
	East Coast (Collier, Palm Beach, Miami-Dade)
	cucumber

	19-Feb-07
	FL
	Miami-Dade
	cucumber + melons

	5-Mar-07
	FL
	Collier
	cucumber + squash

	5-Mar-07
	FL
	East Coast
	cucumber

	5-Mar-07
	FL
	Miami-Dade
	cucumber + melons

	19-Mar-07
	FL
	Miami-Dade
	cucumber + melons

	19-Mar-07
	FL
	Collier 
	cucumber + squash

	10-Apr-07
	FL
	Miami-Dade
	cucumber + melons

	10-Apr-07
	FL
	Collier
	cucumber + squash

	3-May-07
	TX
	Hidalgo
	watermelon

	8-May-07
	FL
	Collier
	cucumber + squash + cantaloupes + watermelons

	22-May-07
	TX
	Victoria
	cantaloupe

	12-Jun-07
	Ontario, Canada
	Essex
	cucumber

	20-Jun-07
	FL
	Lee
	cucumber

	21-Jun-07
	OH
	Medina
	cucumber

	24-Jun-07
	NY
	Ontario
	cucumber

	25-Jun-07
	TX
	Waller
	watermelon

	25-Jun-07
	OH
	Erie
	cucumber

	25-Jun-07
	NC
	Duplin
	cucumber

	26-Jun-07
	MI
	Monroe
	cucumber

	27-Jun-07
	SC
	Florence, Clarendon, Williamsburg, Horry
	cucumber

	27-Jun-07
	TX
	Falls
	watermelon

	27-Jun-07
	NC
	Bertie
	cucumber

	27-Jun-07
	NC
	Sampson
	cucumber

	28-Jun-07
	Ontario, Canada
	Elgin
	cucumber

	2-Jul-07
	SC
	Beaufort
	cucumber

	2-Jul-07
	NC
	Sampson
	cucumber

	3-Jul-07
	NC
	Sampson
	cantaloupe

	6-Jul-07
	OH
	Lorain
	cucumber

	6-Jul-07
	OH
	Holmes
	cucumber + cantaloupe

	9-Jul-07
	Ontario, Canada
	Norfolk
	cucumber

	10-Jul-07
	MI
	Gratiot
	cucumber

	11-Jul-07
	VA
	Virginia Beach
	cucumber + squash

	12-Jul-07
	GA
	Tift
	cucumber + melon + squash

	19-Jul-07
	MI
	Lenawee
	cucumber

	20-Jul-07
	MO
	Platte
	cantaloupe

	23-Jul-07
	NY
	Monroe and Orleans
	cucumber

	24-Jul-07
	TX
	Tom Green
	cantaloupe

	24-Jul-07
	TX
	Frio
	citron melon (weed)

	24-Jul-07
	NC
	Sampson
	watermelon

	26-Jul-07
	MO
	Platte
	watermelon + cantaloupe

	21-Jul-07
	MI
	Saginaw and Bay
	cucumber

	29-Jul-07
	IL
	Mason
	pumpkin

	29-Jul-07
	LA
	DeRidder Parrish
	watermelon

	30-Jul-07
	MI
	Arenac
	cucumber

	31-Jul-07
	MO
	Barton
	cucumber

	31-Jul-07
	OK
	Ellis
	unknown

	31-Jul-07
	TX
	Waller
	unknown

	31-Jul-07
	TX
	Upton
	unknown

	31-Jul-07
	MI
	Tuscola
	cucumber

	31-Jul-07
	NY
	Orleans
	cucumber?

	1-Aug-07
	MO
	Jasper
	cucumber

	2-Aug-07
	MI
	Clinton
	cucumber

	3-Aug-07
	TX
	Glasscock
	watermelon

	3-Aug-07
	MD
	Caroline
	cucumber

	3-Aug-07
	MD
	Dorchester
	cucumber

	3-Aug-07
	DE
	Sussex
	cucumber

	6-Aug-07
	MD
	Wicomico
	cucumber

	6-Aug-07
	MI
	Macomb
	cucumber

	6-Aug-07
	DE
	Sussex
	cucumber

	7-Aug-07
	NC
	Johnston
	cucumber + melon + squash

	9-Aug-07
	NJ
	Gloucester
	cucumber

	9-Aug-07
	MA
	Bristol
	cucumber

	9-Aug-07
	MI
	Tuscola
	cucumber

	9-Aug-07
	MI
	Wayne
	cucumber

	10-Aug-07
	CT
	Tolland
	cucumber

	10-Aug-07
	MI
	Ingham
	cucumber

	13-Aug-07
	TX
	Hale
	cucumber

	14-Aug-07
	MA
	Plymouth
	cucumber

	14-Aug-07
	MI
	Calhoun and Jackson
	cucumber

	15-Aug-07
	MA
	Worcester
	cucumber

	15-Aug-07
	Quebec, Canada
	Centre du Quebec
	cucumber

	16-Aug-07
	MO
	Pike
	pumpkin

	16-Aug-07
	NY
	Suffolk
	cucumber + pumpkin + gourd

	16-Aug-07
	MI
	Cass and Berrien
	cucumber

	16-Aug-07
	OH
	Sandusky, Lorain, Holmes,Wayne, Medina, Huron
	cucumber

	17-Aug-07
	MI
	Ionia, Montcalm and St. Joseph
	cucumber

	20-Aug-07
	NC
	Rowan
	cucumber

	20-Aug-07
	NC
	Alamance
	cucumber

	20-Aug-07
	VA
	Northampton
	cucumber

	22-Aug-07
	IN
	Lake
	mixed cucurbits

	23-Aug-07
	MI
	Muskegon
	cucumber

	24-Aug-07
	PA
	Lycoming
	cucumber + cantaloupe

	24-Aug-07
	IN
	LaPorte
	pumpkins + squash

	27-Aug-07
	NH
	Hillsborough
	cucumber

	28-Aug-07
	MI
	Mecosta
	cucumber

	30-Aug-07
	MI
	Wayne
	cucumber + cantaloupe

	30-Aug-07
	NC
	Henderson
	cucumber

	4-Sep-07
	NC
	Haywood
	cucumber

	5-Sep-07
	NJ
	Cumberland
	pumpkin

	6-Sep-07
	NC
	Pender
	cucumber

	6-Sep-07
	MI
	Newago and Genesee
	cucumber

	7-Sep-07
	DE
	Sussex
	squash

	7-Sep-07
	DE
	New Castle
	cucumber

	7-Sep-07
	NC
	Halifax
	cucumber

	10-Sep-07
	MI
	Montmorency
	cucumber + cantaloupe

	10-Sep-07
	MI
	Alpena
	cucumber

	11-Sep-07
	PA
	Cumberland
	watermelon

	13-Sep-07
	GA
	Tift
	cucumber

	18-Sep-07
	NC
	Scotland
	cucumber

	20-Sep-07
	KS
	Johnson
	cucumber

	20-Sep-07
	TX
	Eastland
	cantaloupe

	22-Sep-07
	SC
	Saluda
	cucumber + summer squash + butternut squash

	24-Sep-07
	SC
	Lexington
	cucumbers

	25-Sep-07
	SC
	Charleston
	watermelon + cuucmber + gourd + melon + squash

	26-Sep-07
	OK
	Payne
	watermelon

	4-Oct-07
	FL
	Hendry and Miami-Dade
	cucurbits

	12-Oct-07
	FL
	Lafayette
	cucumber

	18-Oct-07
	LA
	Terrebonne Parrish
	squash

	22-Oct-07
	FL
	Hillsborough
	cucumber

	23-Oct-07
	GA
	Dodge and Tattnall
	cucumber


The first outbreak in the upper mid-west/Ontario was reported in Essex County, Ontario on 12 Jun 2007.  Within two weeks, it had been reported from Ohio, New York and Michigan.  Forecasts during this time indicate that the source of inoculum was more likely to be locally borne, than transported very long distances from the southern U.S.

DISCUSSION
A key factor in controlling the disease in Michigan, Ontario and Ohio will be the elimination of overwintering sources of the pathogen.  Greenhouses can be an important source of the pathogen if they are used during winter months to produce cucurbits.  Since the pathogen cannot survive in the absence of a living host, greenhouses that grow cucurbits during the winter provide a means for the pathogen to survive the winter where it normally could not.  Moving transplants to the field from such greenhouses increases the potential for efficient dispersal of the pathogen.  Therefore, the first step in controlling the disease is elimination of overwintering sources in areas where winter frosts are certain.

Fungicide efficacy. Fungicides continue to be an important method of disease control.  Field evaluation of fungicides in North Carolina in 2007 confirmed results from the previous three years and revealed a highly effective new product (Presidio [by Valent]; a.i. = fluopicolide).  There are five products that have consistently provided the highest levels of disease control: Tanos (cymoxanil + famoxidone; DuPont), Previcur Flex (propamocarb; Bayer Cropscience), Ranman (cyazofamid; FMC), Curzate (cymoxanil; DuPont) and Gavel (zoxamide+mancozeb; Dow Agrosciences).  These products should be applied prior to disease onset, tank mixed with a protectant (e.g., chlorothanonil or mancozeb) and alternated between different chemistries in order to prevent the build-up of resistant populations of the pathogen.  To this group we now add Presidio.  This product is expected to be launched in Nov. 2007 and be available for sale for the 2008 season.  In our experiments, Presidio was used alone (no mixing or alternation partners) and performed as good or better than any other treatment. 

Fungicide resistance.  Thus far, a total of 21 isolates of Pseudoperonospora cubensis (causal agent of downy mildew) have been tested and all 21 were shown to be resistant to mefenoxam (active ingredient in Ridomil Gold) and azoxystrobin (active ingredient in Quadris and same mode of action as Cabrio and Flint).  These isolates were collected from 11 states and 4 years, making a good representation of recent epidemics.  In addition, field experiments were conducted in 7 states where Quadris and Ridomil Gold were evaluated for efficacy against downy mildew.  All the data are not in yet, but most states showed little to no efficacy of these treatments under field conditions.

In 2008, the Cucurbit Downy Mildew Forecasting System will be seeking support through a new USDA grants program called “ipmPIPE” (IPM Pest Information Platform for Extension and Education).  The support of several grower organizations like the OPVGA will be critical in demonstrating stakeholder interest in cucurbit downy mildew as an important industry problem and for demonstrating stakeholder support for the forecasting system.

We appreciate the support of the National Watermelon Association in this effort.
