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News: Ohio State Hires New Specialists to Support Grape and Wine 
Research 
 

 

March 24, 2016 

 

 
Ohio has 1,900 acres producing grapes and 175 wineries. (Thinkstock photo) 

WOOSTER, Ohio — Three recently filled positions in the College of Food, Agricultural, and 

Environmental Sciences at The Ohio State University are geared to support grape-growing and 

winemaking research and further boost Ohio’s rapidly expanding wine industry. 

Andrew Kirk has been hired as research specialist and manager of the Ashtabula Agricultural 

Research Station, a 25-acre location near the Lake Erie shoreline dedicated to comprehensive 

wine-grape research and education. The station, located in Kingsville, is one of eight research 

farms throughout the state managed by the Ohio Agricultural Research and Development Center, 

which is the research arm of the college. 

Kirk has a master’s degree in horticulture from Lincoln University in New Zealand (2016) and a 

bachelor’s degree in business administration from Ohio State (2011). At Lincoln University, he 

specialized in viticulture and enology and also gained experience in the management of research 

vineyards. Previously, he was an apprentice at Markko Vineyard in Conneaut, not far from the 

research station, from 2011-12. 

http://cfaes.osu.edu/
http://cfaes.osu.edu/
http://oardc.osu.edu/
http://cfaes.osu.edu/sites/cfaes_main/files/site-library/site-images/news/grapes vineyard_0.jpg


 

Andrew Kirk (Photo by Ken Chamberlain) 

“The research specialist position is a new venture for managing OARDC’s Ashtabula 

Agricultural Research Station,” said Ken Scaife, assistant to the OARDC director for field 

operations. “It provides an opportunity for Andrew Kirk to respond to local grower needs 

through research and outreach programming, in addition to management of the research station. 

“We received thoughtful feedback from Ashtabula and Lake county growers during the search 

process. Their input was very helpful in OARDC’s decision to hire Andrew Kirk.” 

As research specialist and station manager, Kirk will provide leadership in management, research 

and outreach coordination for research and education programs at the research station. He will 

also work in coordination with Ohio State faculty in the design and implementation of field 

research trials related to grape and wine production — including on aspects such as pest, weed 

and disease control; new variety trials; cold tolerance; and wine quality. 

Those faculty collaborators will now also include Elizabeth Long, assistant professor of 

entomology, and Melanie Lewis Ivey, assistant professor of plant pathology. 



 

Elizabeth Long 

A Ph.D. graduate in plant, insect and microbial sciences from the University of Missouri, Long 

joined the college in January 2016. She is an expert in integrated pest management of muck soil 

vegetables and grapes. 

Meanwhile, Lewis Ivey will join CFAES in June 2016 and will be conducting research on 

diseases of grapes that are of major importance to Ohio’s industry. She holds a Ph.D. in plant 

pathology from Ohio State and is currently an assistant professor at Louisiana State University. 

 

Melanie Lewis Ivey 

Ohio State’s research and education programs related to wine grapes and wine provide valuable 

support to a growing industry that contributes $786 million to Ohio’s economy, employs more 

than 5,000 people and produced 1.2 million gallons of wine a year, according to the latest study 

from the Ohio Grape Industries Committee. 
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Developing an Effective Fungicide Spray Program for Wine Grapes in Ohio 

2015 
 

Michael A. Ellis 
OARDC 

The Ohio State University 
Wooster, Ohio 44691 

 
 The following information is intended to be “food for thought” in relation to developing a 
fungicide spray program for wine grapes in Ohio.  This spray schedule presents various fungicide options 
that can be considered by growers.  It is important to note that the schedule is intended to provide 
simultaneous control of black rot, powdery mildew, downy mildew, anthracnose and Phomopsis cane and 
leaf spot.  The schedule is also intended to provide some level fungicide resistance management, 
primarily against the powdery mildew and downy mildew pathogens. Note that at any specific application 
timing, there are usually several fungicide options that can be selected.  This schedule does not contain all 
of the fungicides currently registered for use on grapes.  Remember, these are only “Suggested 
Guidelines” for use in developing a fungicide program.  The final program that you develop will depend 
upon the diseases present in your vineyard as well as economic considerations. 
 
Please pay special attention to the notes and special comments. 
 
IMPORTANT NOTE on POWDERY and DOWNY MILDEW FUNGICIDE RESISTANCE 
 
Powdery Mildew 
In some locations the powdery mildew fungus has developed resistance to the sterol-inhibiting fungicides 
(Rally, Mettle, Inspire Super, Tebuzole (Generic Elite)) and the strobilurin fungicides (Abound, Sovran 
and Flint). All of these materials were highly effective for control of powdery mildew when they were 
first introduced. In vineyards where these materials have been used for several years, reduced sensitivity 
or resistance may be present. In some vineyards, all of these materials may still be effective; however, at 
present there is no way to know the level of resistance that is in your vineyard. Having a control failure 
and crop loss due to fungicide resistance is a hard way to discover you have resistance. Reports from 
Virginia suggest that resistance may develop after as few as 10 applications of the material over the life of 
the vineyard.  If these materials have been used in a vineyard on a regular basis for several years, growers 
should consider not using these materials alone for powdery mildew control. If resistance is a concern, 
they should be replaced or mixed with a sulfur fungicide, JMS Stylet Oil, Quintec, Endura, Torino, 
Vivando, or potassium salts (table 1). Pristine is a combination of a strobilurin fungicide plus Endura; 
therefore, it should be safe to use alone for powdery mildew control. Sulfur fungicides are very effective 
for control of powdery mildew, relatively inexpensive, and are not at risk for resistance development. On 
sulfur tolerant varieties, the use of sulfur should be considered. 
 
Downy Mildew 
The strobilurin fungicides (Abound, Sovran and Pristine) provided good to excellent control of downy 
mildew when they were first introduced. Several reports form various areas in Europe and, most recently 
from Virginia indicate that the downy mildew pathogen has developed resistance, or is at least less 
sensitive, to the strobilurin fungicides.  
 
Growers that have used strobilurin fungicides for several years and have made several applications per 
year need to consider the possibility of not using strobilurin fungicides for downy mildew control. If 
resistance to downy mildew is present in your vineyard and you are using strobilurins to control other 
diseases, they should be tank mixed with another fungicide with activity against downy mildew. 
Alternative downy mildew fungicides include: Mancozeb, Captan, Ridomil Gold MZ, Ridomil Gold 
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Copper, Revus, Presidio, Ranman, Forum, a copper fungicide or a phosphorous acid (phosphite) 
fungicide. Pristine still provides good control of powdery mildew when used alone and was the only 
material that would control almost all of our major disease when used alone. Unfortunately, if resistance 
to downy mildew is present, it should be combined with an effective downy mildew fungicide. 
 
How Do I Know If I Have Fungicide Resistance In My Vineyard? 
 
As mentioned above, if you have been using a fungicide in your vineyard that is at high risk for fungicide 
resistance development (see Tables 1 and 2) for several years and you make several applications of that 
fungicide per season, there is a good chance that you have fungicide resistant pathogens, or at least 
reduced sensitivity in your vineyard. The powdery mildew, downy mildew and Botrytis bunch rot fungi 
are the most problematic in relation to fungicide resistance problems on grapes.  At present there is no 
place to send the pathogen to have it checked for resistance. Usually, the first sign of resistance is when 
the fungicide does not appear to be providing the level of control you have gotten in the past. The worst 
case scenario is if the material does not work at all and you get a control failure in the vineyard. Under the 
right circumstances, this can be very costly. If the materials continue to provide a good level of control in 
your vineyard, you evidently do not have a resistance problem. In some vineyards where materials have 
not been used extensively, they are still very effective. An example of this would be the use of Abound in 
many ‘Concord’ vineyards. Abound is fairly expensive and the relatively low value of ‘Concord’ grapes 
prevents its extensive use in most ‘Concord’ vineyards. Often it is used only once and rarely more than 
twice per season. Therefore, Abound is still very effective in most Concord vineyards compared to some 
wine grape vineyards where it has been used 2 to 4 times per season for several years. If you have 
recently planted a new vineyard in an area where there are no other vineyards in close proximity, you 
probably do not have resistance problem and it may take many years to develop, if ever. This is especially 
true if you develop a fungicide spray program that will aid in reducing or delaying the development of 
resistance. If you establish a new vineyard next to older vineyards that have fungicide resistance present, 
you can expect it to be a problem in the new vineyard as well. About the only thing that I can recommend 
is that you use fungicides wisely with fungicide resistance management as a part of your overall fungicide 
program. In addition, it is important to continually monitor (scout) your vineyards for signs of reduced 
disease control and the possible presence of fungicide resistance. 
 
 
 
To Aid in Resistance Management 
Do not apply more that two sequential sprays of any material that is at risk for resistance development, 
before alternating to a fungicide with a different mode of action (see table 2). In addition, the less a 
specific fungicide or class of fungicide is used in a vineyard, the less likely for resistance to develop to it. 
Most of the fungicides that are at risk for resistance development have a limited number of applications 
that can be made per season listed on the label (table 2). Always read the label. 
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SUGGESTED GUIDELINES FOR DEVELOPING A FUNGICIDE SPRAY PROGRAM 
 
                                                     FOR WINE GRAPES IN OHIO 
This program is intended to provide simultaneous control of Black Rot, Powdery Mildew, Downy 
Mildew, anthracnose and Phomopsis Cane and Leaf Spot, as well as Fungicide Resistance 
Management 
  
Application Timing                                              Material (and rate/A)           
                 
Dormant 
NOTE:The dormant spray is primarily for control of Anthracnose. If Anthracnose is a problem in the 
vineyard, the dormant spray is very important for controlling it. 
 
                                                                                          Lime-Sulfur (10 gallons/A) 
 
1 inch shoot  Mancozeb (3 lb/A) 
      
NOTE:  Mancozeb alone for Phomopsis only.  If Powdery Mildew is a concern this early in the growing 
season, use: 
   Mancozeb (3 lb/A) 
 
                                                                                   PLUS a powdery mildew material 
                                                                                 
          A sterol-inhibiting fungicide   
                                                  [Tebuzol {generic Elite} (4 oz/A), or Rally (4 oz/A) or  
                                                                   Insire Super (16-20 fl oz/A) or Mettle (3-5 fl oz/A)] 
              or 
            Endura 70WG (4.5 oz) 
                                                                                                       or 
                                                                                 Vivando 2.5 F (10.3-15.4 fl oz) 
              or 
                                                                                    Torino 0.85 F  (3.4 fl oz) 
                                                                                                      or 
          Quintec 2.08F  (3-4 fl oz) 
              or 
        Flowable Sulfur 6F (3-4 qt/A) 
              or 
        Wettable Sulfur (6-10 lb/A) 
              or 
  JMS Stylet Oil (1% concentration) 
              or 
  Potassium salts (see comments below) 
 
Note: These early sprays are the most critical for control of Phomopsis.  
NOTE ON POTASSIUM SALTS: Several potassium salt materials are currently registered as 
fungicides for control of powdery mildew on grape. These include Nutrol (monopotassium phosphate), 
Kaligreen and Amicarb 100 (potassium bicarbonate). They provide moderate to good control of powdery 
mildew when applied to developing powdery mildew colonies. They do not provide protectant activity, 
and they are not effective against the other grape diseases caused by fungi. See label of each material for 
usage rates and other recommendations. 
NOTE: Do not combine JMS Stylet Oil with sulfur fungicides or Captan or serious vine injury can occur. 
The products should not be sprayed on vines within 14 days of each other. 
NOTE:  Do not apply sulfur to sulfur sensitive varieties. 



 

 4 

_____________________________________________________________________________________    
 
3-5 inch shoot                Mancozeb (3 lb/A) 
or 7- 10 days after  PLUS a powdery mildew material 
last spray  
                                                                                   A sterol-inhibiting fungicide   
                                                  [Tebuzol {generic Elite} (4 oz/A)  or  Rally (4 oz/A) or Inspire                     
                                                                           Super (16-20 fl oz/A) or Mettle (3-5 fl oz/A)] 
 
              or 
            Endura 70WG (4.5 oz) 
                                                                                                      or 
                                                                                       Vivando 2.5 F (10.3-15 fl oz) 
                                                                                                      or 
                                                                                        Torino 0.85 F (3.4 fl oz) 
                                                                                                      or 
           Quintec 2.08F (3-4 fl oz) 
              or 
        Flowable Sulfur 6F (3-4 qt/A) 
              or 
        Wettable Sulfur (6-10 lbs/A) 
              or 
   Potassium salts 
              or 
  JMS Stylet Oil (1% concentration) 
 
-------------------------------------------------------------------------------------------------------------------------------  
 
NOTE:  If Powdery Mildew is a concern, an effective fungicide for powdery mildew control should be 
used at this time. If fungicide resistance is not a problem, the sterol-inhibiting fungicides (Rally, Mettle, 
Inspire Super, Mettle and Tebuzol [generic Elite] ) and the Strobilurin fungicides (Abound, Sovran and 
Flint) are excellent for powdery mildew control. In some vineyards, reduced sensitivity or resistance to 
the sterol-inhibiting and strobilurin fungicides has been reported in the powdery mildew fungus. If 
resistance to these materials is present in your vineyard, alternative materials must be used. Alternatives 
for powdery mildew control include sulfur fungicides, Endura, Vivando, Torino, Quintec, Potassium salts 
and JMS Stylet Oil. Sulfur fungicides are very effective for powdery mildew control, relatively 
inexpensive and are not at risk for resistance development. The use of sulfur for powdery mildew control 
should be considered on sulfur tolerant varieties. 
 
Note: If Powdery Mildew is not a problem, Mancozeb alone can be used. It is important to use 
mancozeb in all sprays where it is recommended. Mancozeb will provide excellent control of Phomopsis 
cane and leaf spot, black rot, and downy mildew. It will not control powdery mildew. For this reason it is 
recommended for use in a tank mix with a powdery mildew fungicide. 
  
I consider Mancozeb to be the backbone of the fungicide program for wine 
grapes in Ohio. 
   
NOTE: Do not combine JMS Stylet Oil with sulfur fungicides or Captan or serious vine injury can occur. 
The products should not be sprayed on vines within 14 days of each other. 
 
NOTE:  Do not apply sulfur to sulfur sensitive varieties 
 



 

 5 

NOTE:  Always check the price (cost per acre per application) of each fungicide.  At the rates 
recommended, fungicides vary considerably in cost. 
 
_____________________________________________________________________________________ 
 
10-12 inch shoot                Same fungicides 
or 7- 10 days after               as 3-5 inch shoot 
last spray 
-------------------------------------------------------------------------------------------------------------------------------  
 
  
 
Immediate pre bloom to early bloom                   
or 7- 10 days after          
last spray                                                                        Mancozeb (3-4 lb/A)  
                                                                            See note below on Downy Mildew 
 
                                                                                 PLUS a powdery mildew material 
                                                                                                                                                                                                                                                             
                                                                                A sterol-inhibiting fungicide   
                                                  [Tebuzol {generic Elite} (4 oz/A) or Rally (4 oz/A) or  
                                                                 Insire Super (16-20 fl oz/A) or Mettle (3-5 fl oz/A 
                                                                                                      or                                           
            Endura 70WG (4.5 oz) 
                                                                                                      or 
                                                                                 Vivando 2.5 F (10.3-15.4 fl oz) 
                                                                                                      or 
                                                                                   Torino 0.85 F (3.4 fl oz) 
                                                                                                      or 
         Quintec 2.08F (3-4 fl oz) 
              or 
      Flowable Sulfur 6F (3 qt/A) 
              or 
        Wettable Sulfur (8-10 lb/A) 
              or 
  JMS Stylet Oil (1% concentration) 
              or 
   Potassium salts 
              OR 
                                                                       *Pristine 38WG (8-12.5 oz/A) used alone 
                                                                                                       OR 
                                                                                     Abound 2.08 F (11-15.4 fl oz /A) used alone 
                                                                                                        OR 
                                                                                     Revus Top 2.08 F (7 oz /A) used alone                                                                                                       
                 

*Pristine is a package mix combination of a strobilurin fungicide (pyraclostrobin) and the fungicide, Endura 
(boscalid). Therefore it should be effective for controlling all of the major grape diseases except downy 
mildew if strobilurin resistant strains of the downy mildew pathogen are present in the vineyard. This also 
applies to Abound, which is also a strobilurin fungicide. If downy mildew is a concern and resistance is 
present, Pristine or Abound should probably not be used alone. Do not make more than 2 sequential 
applications of Pristine without switching to another fungicide in a different class of chemistry, and do not 
make more than 6 applications per season. Revus Top has a different Chemistry for Downy Mildew control 
and can be used alone. 
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Note on Revus top: 
 
Do not apply Revus Top to “Concord” grapes. In 2010, severe phytotoxicity (leaf burning) was observed on Concord 
grapes at several locations. Do not apply Revus Top to other American Type grapes (labrusca, labrusca hybrids, and 
other non vinifera hybrids) where sensitivity is unknown. Phytotoxicity appears to be worse when Revus Top is tank 
mixed with foliar fertilizers or adjuvant that increases the rapid uptake of chemicals by leaves. Thus far, vinifera 
grapes and French-American hybrids (Seyval, Vidal and others) do not appear to be sensitive to Revus Top. 
 
 
 
NOTE: If conditions are highly conducive for Downy Mildew development, Ridomil Gold MZ or Ridomil 
Gold Copper should be considered   
 
Note: Rally, Tebuzole (generic Elite), Mettle and Inspire Super provide excellent control of black rot and 
have excellent curative activity (3 to 4 days) against black rot. If powdery mildew is resistant to the sterol-
inhibiting fungicides in your vineyard, an alternative material for powdery mildew control should be used. 
Also, if two sequential sprays of a sterol -inhibitor have been made, switch to a powdery mildew fungicide 
with a different mode of action. 
 
NOTE: Do not combine JMS Stylet Oil with sulfur fungicides or Captan or serious vine injury can occur. 
The products should not be sprayed on vines within 14 days of each other. 
 
Important note on disease control 
The period from immediate pre bloom through 4 to 5 weeks after bloom is 
 the MOST CRITICAL PERIOD for controlling fruit infection by black rot, powdery 
 mildew and downy mildew. After bloom, the threat of Phomopsis infection is greatly reduced. 
However; fruit remain highly susceptible to black rot, powdery mildew and downy mildew until 
about 4-5 weeks after bloom. It is critical to maintain a fungicide program that controls all three of 
these diseases until about 4-5 weeks after bloom. Failure to control fruit and cluster infection 
during this period could result in loss of the crop. At 4-5 weeks after bloom, the fruit become 
resistant to black rot, powdery mildew and downy mildew; however, the leaves and rachises 
(cluster stems) remain susceptible to both powdery and downy mildew for the rest of the season. 
Therefore fungicide protection against both downy and powdery mildew may be required through 
harvest. 
 
_______________________________________________________________________________ 
  
First post bloom spray                   Same fungicides as 
no longer than 10 days after         Immediate pre bloom to early bloom 
last spray  
---------------------------------------------------------------------------------------------------------------------- 
 
 
_______________________________________________________________________________  
Second post bloom spray      Same fungicides as  
no later than 10 days after                                      Immediate pre bloom to early bloom 
last spray 
-----------------------------------------------------------------------------------------------------------------------  
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** NOTE on Phosphorous Acid: 
Several products containing phosphorous acid (phosphonates, phosphites) are sold as nutritional 
supplements and “plant conditioners”, but a few products (ProPhyt, Phostrol, Agri-Fos, 
Rampart,Topaz and many others) are registered for use as fungicides for downy mildew control on 
grape. Phosphorous acid is a good fungicide for control of downy mildew. Usage rate 
recommendations vary among different products.  The products mentioned here have a 4-hour re-
entry interval and a 0 day pre harvest interval. Obtain and read the label of each product prior to 
use. 
 
NOTE:  The second post bloom spray should be near the end of the CRITICAL PERIOD for 
controlling fruit infection by black rot, powdery and downy mildew (immediate pre bloom through 
3 to 4 weeks after bloom).  By this time, the fruit of most varieties should be resistant to infection. 
It is very important to maintain excellent fungicide coverage (protection) during this period until 
the fruit become resistant. Failure to provide adequate fungicide protection can result in the 
development of “diffuse infections” of powdery mildew on fruit. It is difficult to see these 
infections with the naked eye and they can result in increased problems with various fruit rots later 
in the season, especially sour rot and Botrytis. The importance of protecting the fruit during this 
critical period cannot be overemphasized. 
 Remember that cluster stems (rachis) and leaves will remain susceptible to powdery and downy 
mildew throughout the growing season; therefore, a good fungicide program needs to be 
maintained throughout the season. 
 
NOTE on Downy Mildew: If conditions are highly conducive for Downy Mildew development during this 
period, Ridomil Gold MZ or Ridomil Gold Copper should be considered at this time. I do not think any 
material is more effective than Ridomil for downy mildew control. The PHI for Ridomil Gold MZ is 66days 
and for Ridomil Gold Copper it is 42 days. Revus, Presidio, RANMAN and Forum are four new fungicides 
that are reported to be highly effective against downy mildew. The PHI for Revus is 14 days, for Presidio it 
is 21 days, for RANMAN it is 30 days and for Forum it is 28 days. The 14 day PHI for Revus makes it an 
attractive option if downy mildew control is requires close to harvest. Zampro is a realtively new fungicide 
that is reported to provide excellent control of Downy Mildew and it has a 14 day PHI.   It is very important 
to remember that these materials will need to be tank mixed with other fungicides because they will not 
provide adequate control of powdery mildew or black rot (Table 1). 
 
_______________________________________________________________________________ 

 
Later Season Summer Sprays Should Not Exceed a 14-Day Interval 

 
Third post bloom spray   
10-14 days after the last spray 
 If conditions are wet, maintain 
A 10-day schedule 
                           
                                             
                                         Mancozeb (3-4 lb/A) or Captan 50W (3-4 lb/A) or Phosphorous Acid                          
                                                            or Revus (8 fl oz /A) or Presidio (3-4 fl oz /A) 
                                                         or RANMAN (2.1-2.75 fl oz/A) or Forum (6 oz/A)or 
                                                                          Zampro (11 to 14 fl oz /A) 
                                                                        
                                                                       See note below on Downy Mildew 
 
                                                                   PLUS a powdery mildew material 
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                                                                              A sterol-inhibiting fungicide   
                                                  [Tebuzol {generic Elite} (4 oz/A) or Rally (4 oz/A) or  
                                                                     Insire Super (16-20 fl oz/A) or Mettle (3-5 fl oz/A) 
                                                                                                       or 
                                                                                     Endura 70WG (4.5 oz) 
                                                                                               or 
                                                                                 Vivando 2.5 F (10.3-15.4 fl oz) 
                          or 
                                                                                 Torino 0.85F (3.4) 
                                                                                            or 
          Quintec 2.08F (3-4 fl oz) 
              or 
         Flowable Sulfur 6F (3 qt/A) 
              or 
          Wettable Sulfur (8-10 lb/A) 
              or 
   Potassium salts 
                                                                                               OR 
                                                                       Pristine 38WG (8-12.5 oz/A) used alone 
                                                                                               OR 
                                                                      Abound 2.08 F (11-15.4 fl oz/A) used alone 
                                                                                               OR 
                                                                       Revus Top 2.08 F (7 fl oz/A) used alone 
 
Under heavy disease pressure use a shorter interval 
 
NOTE:  Watch the 66 days PHI on Mancozeb.   On late maturing varieties, mancozeb can be used 
later in the season as long as it is not applied within 66 days of harvest. I recommend keeping it in 
the spray program as long as it is legal to use. 
If you get within 66 days of harvest, Captan, a phosphite fungicide, Ridomil Gold Copper, Revus, 
Presidio, RANMNA, Forum or a copper fungicide can be used in place of Mancozeb for downy 
mildew control.  If you have more than 66 days to harvest, Mancozeb would be the fungicide of 
choice. If weather is dry and downy mildew is not a problem, these downy mildew fungicides are 
not required. However, you will need to maintain a good program for powdery mildew control, 
even if weather is dry. The danger of black rot infection should be over by this time.  Berries 
should be resistant to black rot. 
  
 
Fourth post bloom spray                     Captan 50W (3-4 lb/A) or Phosphorous Acid                          
 10-14 days after                                 or Revus (8 fl oz /A) or Presidio (3-4 fl oz /A)  
   Last spray                                      or RANMAN (2.1-2.75 fl oz/A) or Forum (6 oz/A)or 
                                                                            Zampro (11 to 14 fl oz /A) 
 
                                                                       PLUS a powdery mildew material 
 
                                                                         A sterol-inhibiting fungicide   
                                                  [Tebuzole {generic Elite} (4 oz/A) or Rally (4 oz/A) or                                  
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                                                                    Insire Super (16-20 fl oz/A) or Mettle (3-5 fl oz/A) 
                                                                                                          or 
                          Endura 70WG (4.5 oz) 
                            or   
                                                                                Vivando 2.5 F (10.3-15.4 fl oz) 
                                                                                                            or 
                                                                             Torino 0.85 F (3.4 fl oz) 
                                                                                               or 
Maintain a 10-14 day                                               Quintec 2.08F (4 fl oz 
spray schedule 
through harvest               or 
These fungicides       Wettable Sulfur (8-10 lb/A)               
will be used through                     or 
harvest         Flowable Sulfur 6F (3 qt) 
              or 
   Potassium salts 
             OR 
   Fixed Copper Fungicide used alone 
              OR                                                         

                                                        Pristine 38WG (8-12.5 oz) used alone 
                                                                                                 OR 
                                                                    Abound 2.08 F (11-15.4 fl oz/A) used alone 
                                                                                               OR 
                                                                    Revus Top 2.08 F (7 fl oz/A) used alone 
 
  
 
NOTE:  If dry weather persists and the risk of Downy Mildew is low, a downy mildew fungicide 
may not be required and Sulfur can be used alone for powdery mildew control.  If weather is wet and 
Downy is a problem, a Downy Mildew material should be included.  A Fixed Copper Fungicide will 
give good control of both Downy and Powdery Mildew.  Especially on susceptible varieties, powdery 
mildew will need to be controlled throughout the growing season. 
 
NOTE:  Do not apply Captan, sulfur or copper fungicides within 30 days of harvest or fermentation 
may be affected and DO NOT combine Captan or Sulfur with any form of oil. 
 
Note: Under heavy disease pressure use a shorter spray interval 
 
For Botrytis bunch rot control, the following fungicides are available: 
 
            Rovral 4F (1.5 to 2 pints/A) 
                          PLUS 
           Latron B1956(6 fl oz/100 gal) 
                      OR 
          Vangard 75 WG (10 oz/A) used alone 
                      OR 
           Elevate 50 WG (1 lb/A) used alone 
                 OR 
           Scala 5 SC (18 fl oz/A used alone 
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                                                                                                  OR 
                                                                             Endura 70 WG (8 oz/A) used alone 
                                                                                                  OR 
                                                                            Pristine 38 WG (18.5 to 23 oz/A) used alone 
                                                                                                  OR 
                                                                            Switch 62.5 WG (11to 14 oz/A 
-------------------------------------------------------------------------------------------------------------------------  
These fungicides should be used in special (additional) sprays for control of Bortytis bunch rot only 
on tight-clusterd, bunch rot susceptible cultivars. The first spray should be made when disease is first 
observed or at veraison (or shortly thereafter).  Then wait until a combination of threatening weather 
(wet conditions) and/or disease develops and make a second spray (at least 2 weeks after the first 
spray).  On late maturing varieties a third spray may be required. 
 
Importance of Bloom sprays for Botrytis bunch rot control. 
 Botrytis can enter fruit on dead flower parts or other plant debris in the cluster during bloom. 
Therefore, bloom applications of fungicide may be beneficial in control. In some years, bloom sprays 
seem to be very effective and in others, they appear to have no or little effect. Some growers make a 
Botrytis spray during bloom every year and many do not. On Bunch rot- susceptible and high value 
wine grapes, a bloom application may be a good form of insurance against botrytis bunch rot. One 
practical approach to providing protection against bunch rot infections during bloom is to use a 
fungicide such as Pristine during bloom which would be a standard application within the critical 
period for fruit infection by black rot, powdery mildew and downy mildew.  Pristine at the higher rate 
listed above should provide excellent control of Botrytis in addition to the other diseases that need to 
be controlled at this time. 
 
NOTE:  Some tests in New York have indicated that Rovral at 1 pint/A plus Vangard at 5 oz/A may 
have an additive effect and provides good bunch rot control. 
 
Pristine applied at Normal Harvest for Ice wine: Grapes for Ice wine production must 
hang for long periods past normal harvest prior to picking. An application of Pristine at normal 
harvest time may aid in controlling some fruit rots of ripe grapes, especially during falls and early 
winters when temperatures remain high. 
 
Table 1. Effectiveness of Fungicides for the Control of Grape Diseases 

Fungicide 
Phomopsis 

cane 
and leaf spot 

Black 
rot 

Downy 
mildew 

Powdery 
mildew Botrytis 

rot 
Bitter 

rot 

Abound  + +++ +++ 
(FRP) 

+++ 
(FRP) 

++ 
(FRP) 

? 

Adament + +++ + 
(FRP) 

+++ 
(FRP) 

0 0 

Bayleton  0 +++ 0 +++ 
(FRP) 

0 0 

Captan +++ + +++ 0 + ++ 
Elevate 0 0 0 0 +++ 

(FRP) 
0 

Elite (Tebuzol) 0 +++ 0 +++ 
(FRP) 

0 0 



 

 11 

Endura 0 0 0 +++ 
(FRP) 

++ 
(FRP) 

0 

Ferbam + +++ + 0 0 ++ 
Fixed copper and 
Lime 

+ + +++ ++ + + 

Flint  + +++ +  
(FRP) 

+++ 
(FRP) 

++ 
(FRP) 

0 

Forum 0 0 +++ 0 0 0 
Inspire Super 0 +++ 0 +++ 

(FRP) 
0 0 

JMS Stylet Oil 0 0 0 +++ 0 0 
Mancozeb +++ +++ +++ 0 0 ++ 
Mettle 0 +++ 0 +++ 

(FRP) 
0 0 

Nova  0 +++ 0 +++ 
(FRP) 

0 0 

Potassium salts 0 0 0 ++ 0 0 
Phosphorous acid 0 0 +++ 0 0 0 
Presidio 0 0 +++ 

(FRP) 
0 0 0 

Pristine  ++ +++ +++ 
(FRP) 

+++ ++ ? 

Procure  0 ++ 0 +++ 
(FRP) 

0 0 

Quadris Top + +++ +++ 
(FRP) 

+++ 
(FRP) 

+ ++ 

Quintec 0 0 0 +++ 
(FRP) 

0 0 

RANMAN 0 0       +++ 0 0 0 
Revis 0 0       +++ 0 0 0 
Revis Top 0 +++ +++ 

 
+++ 

    (FRP) 
0 0 

Ridomil Gold MZ + ++ +++ 0 0 ++ 
Ridomil Gold 
Copper 

+ + +++ ++ + + 

Rovral 0 0 0 0 +++ 0 
       
Scala 0 0 0 0 +++ 

(FRP) 
0 

Sovran  + +++ ++  
(FRP) 

+++ 
(FRP) 

++ 
(FRP) 

0 

Sulfur + 0 0 +++ 0 0 
Switch     +++ 

(FRP) 
 

Topsin M 1 ++ + 0 +++ 
(FRP) 

++ 
(FRP) 

++ 

Torino 0 0 0 +++ 
(FRP) 

0 0 
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Vangard 0 0 0 0 +++ 
(FRP) 

0 

Vivando 0 0 0 +++ 
(FRP) 

0 0 

Ziram ++ +++ ++ 0 0 0 
Key to ratings: +++=highly effective; ++=moderately effective; +=slightly effective; 0=not effective;  
? =effectiveness unknown or not established; 
 FRP=Fungicide Resistance or Reduced Sensitivity is Possible, especially if the material has been used in the vineyard for 
several years. Generally, if they have not been used extensively, resistance may not be a problem. 
1 Where Topsin M-resistant strains of the powdery mildew and Botrytis fungi have been detected, Topsin M will be 
ineffective and should not be used. 
 
 
Table 2. Resistance-prone Fungicides and Risk of Resistance by Chemical Class 

Fungicide class  Common (chemical) name(s) Trade name(s) 
Benzimidazole (Group 1) High Thiophanate-methyl Topsin-M 
Phenylamide (Group 4) High Mefenoxam 

Mefenoxam (+ copper) 
Mefenoxam (+ mancozeb) 

Ridomil Gold 
Ridomil Gold/Copper    
Ridomil Gold MZ 

Strobilurin (Qol) 
(Group 11) 

High Azoxystrobin 
Kresoxim-methyl 
Pyraclostrobin (+ boscalid) 
Trifloxystrobin 

Abound 
Sovran 
Pristine 
Flint 

Dicarboximide (Group 2) Medium to High Iprodione Rovral 
Sterol Inhibitors 
(Group 3) 

Medium Fenarimol 
Myclobutanil 
Tebuconazole 
Triflumizole 
Difenoconazale (+Cyprodinil) 
tetraconazole 

Rubigan (Vintage) 
Nova 
Elite (Tebuzol) 
Procure 
Inspire Super 
Mettle 

Carboximide (anilide) 
(Group 7) 

Medium Boscalid 
Boscalid (+ pyraclostrobin) 

Endura 
Pristine 

Anilinopyrimidine 
(Group 9) 

Medium Cyprodinil 
Pyrimethanil 

Vangard 
Scala 

Quinolines (Group 13) Medium Quinoxyfen Quintec 
Hydroxyanilid (Group 17) Medium Fenhexamid 

Fenhexamid + captan 
Elevate 
CaptEvate 

                        (Group 40) Medium Mandipropamid Revus 
                        (Group 43) Medium Fluopicolide Presidio 
 
Resistance ratings to all members of a class of fungicides.  All fungicide classes with a medium or 
high risk of resistance development must be used in accordance with resistance management 
guidelines listed on the label.  Tactics for avoiding or slowing resistance development include: 
 
1.) Rotating among fungicides from different classes. Make no more than 2 consecutive applications 
of a resistance-prone fungicide (or fungicides from the same class) before switching to a fungicide 
from a different class (has a different mode of action). 
 
2.) Use high risk fungicides as little as possible. The fewer time a fungicide is applied in a vineyard, 
the less likely that resistance will develop. Always use fungicides only when needed and at the proper 
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time to obtain the disease control that is required. Always use fungicides as one integral part of an 
integrated disease management program. 
 
I would like to thank Dr. Anne DeMarsay, University of Maryland and Dr. Mizuho Nita, Virginia 
Tech. University for the use of this table. 
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                          Critical Periods for Fungicide Applications on Grapes 
 
                                                                Mike Ellis 
                                               Department of Plant Pathology 
                                                    The Ohio State University 
 
There are five major grape diseases that need to be dealt with on an annual basis in the upper 
Midwest and eastern United States. All of them have the capability of causing serious damage to 
the crop and even destroying it under the right environmental condition. They are Phomopsis 
Cane and Leaf Spot, Black Rot, Downy Mildew, Powdery Mildew and anthracnose. These 
diseases need to be controlled simultaneously in the vineyard and will probably require some 
level of fungicide use annually in order to provide sufficient control. Another important fungal 
disease on tight clustered varieties is Botrytis Bunch Rot. Fungicides are a major component of 
the integrated disease management program. I wish it were not so, but I strongly believe that 
most vineyards in the Midwest and upper Midwest will not be successful unless they have an 
effective fungicide program and use good cultural practices for disease control. There are many 
things to consider in developing an effective fungicide program. Most currently used fungicides 
do not have a spectrum of activity that will control all of the diseases simultaneously. Therefore 
tank mixes using more than one fungicide are often required. Growers need to know what 
diseases a fungicide will control in order to select the appropriate materials. You also need to 
learn when to apply the fungicide in order to get effective control. This is called fungicide 
timing. I cannot overemphasize the importance of early season fungicide applications for 
effective disease control.  
 
It is important to realize that all four major diseases (Phomopsis Cane and Leaf Spot, Black Rot, 
Downy Mildew and Powdery Mildew) can get established in the vineyard very early in the 
growing season. Therefore, early season disease control is absolutely critical. At times, less 
experienced growers may not see powdery mildew, downy mildew or black rot until later in the 
growing season (post bloom). There is tendency to think that these are summer diseases that 
develop later in the growing season; however, infections by all of the pathogens can become 
established in the vineyard very early (pre bloom). Often when you see the disease post bloom, it 
may be too late to get it under control. I will discuss the environmental conditions required for 
infection in my presentation. Research in New York has shown that primary infections by the 
powdery mildew fungus can occur with .01 inch of rain at 50 Fahrenheit and downy mildew 
infections can occur after 4 inches of new cane growth with 0.4 inches of rain and 50 Fahrenheit. 
Obviously, these conditions can occur very early in the growing season. This allows the diseases 
to get established. You may not see them because they are there at low levels. Under the proper 
environmental conditions later in the growing season, these low levels of disease can blow up 
into full scale epidemics before you can react to them. For this reason, it is important to maintain 
and effective fungicide program throughout the entire season with emphasis on early season 
disease control. The most destructive phase for all of these diseases is fruit infection. Research in 
New York has shown that the most critical period for fruit (cluster) infection by powdery 
mildew, downy mildew and black rot is the period from immediate pre bloom through 4 -5 
weeks after bloom. At 4 to 5 weeks after bloom (probably earlier on some varieties) the fruit 
develops resistance (ontogenic resistance) to infection by all of these diseases.  
 



 2 

Thus, fungicide protection for the fruits and rachises (the cluster) is absolutely critical during this 
period. If you go out into the vineyard post bloom and see that your clusters are covered with 
downy or powdery mildew, there is little or nothing you can do at that point. Under the proper 
environmental conditions you may have lost the entire crop. If you do a good job of controlling 
the diseases through the critical period, the crop is set and the fruit is now resistant to infection. 
It is important to remember that the rachises (cluster stems) remain susceptible to infection 
through out the growing season. In addition, leaves and young cane tissues remain susceptible. 
Therefore, it is important to maintain a good fungicide program through out the season.  The 
amount or fungicide protection required throughout the remainder of the season (past the critical 
period) will depend largely upon environmental conditions. If it is dry, less fungicide will be 
required and you can focus on powdery mildew control. Powdery mildew is a dry weather 
disease that requires high relative humidity to infect and does not require free water. If it is wet, 
the threat of late season downy mildew infection (which can defoliate the vine) will probably 
require a more intensive fungicide program through harvest. One of the main points I want to 
make is that if you do not control fruit (cluster) infections during the critical period (early in the 
season), the late season fungicide application are not going to save you. A sad fact is that if you 
do loose your crop to early season cluster infections, you will probably still have to spray the 
vines later in the season to control the build up of powdery and downy mildew in the vineyard. 
In wetter growing seasons, late season downy mildew epidemics can rapidly become very severe 
resulting in premature defoliation of the vines. If vines are prematurely defoliated, they will not 
harden off (become winter hardy) as they normally would and serious winter injury can occur 
leading to long term damage to the vine. This probably applies to the more winter hardy varieties 
as well. 
 
Growers need to develop a fungicide program that controls all of the major diseases during three 
main periods of the growing season: the pre bloom period (1to 3 inch shoot growth through 
immediate pre bloom), immediate pre bloom through 4 to 5 weeks after bloom (the most 
critical period for fruit infection) and the late season period (4to5 weeks after bloom through 
harvest). I have a handout titled “developing an effective fungicide program for Wine grapes in 
Ohio” that summarizes my fungicide recommendations. 
 
As mentioned previously, selection of the proper fungicides for use during these periods is 
extremely important. Most currently used fungicides do not have a spectrum of activity that will 
control all of the diseases simultaneously. Therefore, tank mixes using more than one fungicide 
are often needed. It is important to know what diseases a fungicide will control in order to select 
the appropriate materials. Recently, I was in a 7-acre ‘Chardonnay’ vineyard that had 100% 
cluster infection from powdery mildew. The fruit were a total loss. In reviewing the growers 
spray program, applications were made at appropriate times, yet disease destroyed the fruit. The 
reason for the control failure was that the grower was using only Mancozeb fungicide in the tank 
through all of the early season sprays. Mancozeb provides excellent control of Phomopsis, 
downy mildew and black rot, but provides no control of powdery mildew. Thus powdery mildew 
came in and wiped out the crop. Had the grower tank mixed Mancozeb with a fungicide that 
would control powdery mildew (such as sulfur or several other materials) the crop would 
probably have been saved. I also have a handout describing the currently available fungicides for 
grape disease control.  
Contact information for Mike Ellis: Phone – 330-263-3849      Email    ellis.7@osu.edu 
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    A description of Currently Available Fungicides for Grape Disease Control 
                                                            
                                                             Mike Ellis 
                                           Department of plant Pathology 
                                  The Ohio State University, OARDC/OSUE 
 

 

Fungicides for Controlling Black Rot 
Protectants  
Mancozeb, and Ziram are all highly effective against black rot. Because these fungicides are 
strictly protectants, they must be applied before the fungus infects or enters the plant. They 
protect fruit and foliage by preventing spore germination. They will not arrest lesion 
development after infection has occurred.  
Mancozeb is a good protectant fungicide that will provide good to excellent control of downy 
mildew, Phomopsis cane and leaf spot, and anthracnose in addition to black rot. It is an 
excellent foundation for a protectant fungicide program.When tank mixed with a fungicide that 
will control powdery mildew, the fungicide combination will control all the major diseases 
except Botrytis bunch rot. One problem with Mancozeb is a 66-day pre harvest interval (PHI) 
on grapes. It cannot be applied within 66 days of harvest.  Mancozeb is available under many 
trade names and formulations. Some common trade names are Manzate Prostick, Penncozeb, 
Dithane M45, and Dithane Rainshield DF. There are many others 
Some food processors may not accept Mancozeb-treated fruit or may have special restrictions 
on its use. This also applies to Captan. Growers need to know where they will sell their fruit and 
if the buyer has any restrictions on pesticide use prior to initiating a control program in the 
spring. 
Ziram is similar in efficacy to Ferbam. It is highly effective against black rot and provides 
moderate control of downy mildew and Phomopsis cane and leaf spot. 
Growers of processing grapes who cannot apply Mancozeb past the initiation of bloom could 
use Ziram during this period. Ziram can be applied up to 21 days before harvest. 
 
 
Captan and copper fungicides (fixed copper or Bordeaux mixture) are only slightly to 
moderately effective against black rot and will probably not provide adequate control under 
heavy disease pressure. Cooper fungicides are the only materials that can be used in organic 
production systems that will provide some level of black rot control. Copper fungicides can be 
phytotoxic to grape vines. 
 
Sterol Inhibiting (SI) Fungicides 
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The locally systemic fungicides, Rally, Mettle, Procure and Tebuzol are also highly effective 
against black rot and will provide some post-infection (curative) activity of the disease if 
applied at the higher labeled rates within 72 to 96 hours after the initiation of an infection 
period. Post-infection or curative control must be achieved prior to symptom development on 
leaves or fruit. Once the symptoms are present, these fungicides will not eradicate or burn out 
the fungus. Rally, Mettle, Procure and Tebuzol also appear to provide good protectant activity 
against black rot if applied at the lower labeled rates in a protectant program. These fungicides 
also have had excellent activity against powdery mildew as well. 
Note: There are several fungicides that are package mixes containing two fungicides that 
provide excellent control of black rot as well as several other diseases simultaneously. These are 
discussed on page 10. 
 
Strobilurin Fungicides 
Abound, Sovran, and Flint are locally systemic fungicides that are all highly effective for 
control of black rot. They do differ in their efficacy against some of the other important grape 
diseases. Strobilurins have activity against powdery and downy mildew, anthracnose and 
provide some suppression of Phomopsis cane and leaf spot. 
Note: Flint or Pristine cannot be applied on Concord grapes or phytotoxicity (damage) could 
occur. Always read the fungicide label carefully. 
 

Fungicides for Powdery Mildew 
Protectants 
Sulfur is highly effective against powdery mildew if used in a protectant program with a 
minimum of seven to 10 days between applications.  
There are many formulations of sulfur (wettable powders, dusts, dry flowables, and flowables). 
The flowable and dry flowable formulations appear to be most effective and result in much less 
applicator exposure when preparing sprays. 
Note: On sulfur-tolerant cultivars that are susceptible to powdery mildew, sulfur will probably 
be a major component of the fungicide program. On highly susceptible cultivars, spray intervals 
shorter should be 7 to 10 days). Although sulfur is highly effective for powdery mildew control, 
it has little or no effect on the other grape diseases. It is important to remember that sulfur will 
cause severe injury on some grape cultivars. Sulfur should only be used on cultivars known to 
be sulfur tolerant. 
Note: Chancellor, Concord, DeChaunac, Foch, and Rougeon grapes are highly sensitive to 
sulfur. Sulfur injury may occur even on sulfur-tolerant cultivars when temperatures of 80 to 
85°F or higher are experienced during or immediately after application. 
Copper fungicides (fixed coppers or Bordeaux mixture) have been rated moderately effective 
against powdery mildew; however, care must be taken when using copper due to the danger of 
foliage injury (phytotoxicity). Grape cultivars differ in their sensitivity to copper fungicides. 
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Under heavy disease pressure, copper fungicides may not provide adequate control. Copper is 
not the preferred fungicide for powdery mildew control. However, if copper is applied for 
downy mildew control, it will provide some protection against powdery mildew. On less 
susceptible cultivars, such as Concord, copper fungicides may provide satisfactory control.  
Sterol Inhibiting (SI) Fungicides 
 
Rally, Mettle, Procure and Tebuzol are locally systemic and highly effective for control of 
powdery mildew. They will also provide good to excellent control of black rot and anthracnose, 
but they will not control downy mildew. All of these fungicides were highly effective against 
powdery mildew when they were first introduced; however, due to development of fungicide-
resistant strains of the powdery mildew fungus, they are no longer recommended for powdery 
mildew control in vineyards where resistant strains of the powdery mildew fungus are present 
(see not on fungicide resistance development on page 11.  
Note: Note: There are several fungicides that are package mixes containing two fungicides that 
provide excellent control of powdery mildew as well as several other diseases simultaneously. 
These are discussed on page 10. 
 
Strobilurin Fungicides 
 
Abound, Sovran and Flint are locally systemic and all were good to excellent for control of 
powdery mildew when they were first introduced. Fungicide resistance development in powdery 
mildew has been observed in the strobilurin fungicides (see note on fungicide resistance 
development on page 11). 
Note: Flint cannot be applied on Concord grapes or phytotoxicity (damage) can occur. Always 
read the fungicide label carefully. 
Endura 70WG Fungicide is relatively new fungicide chemistry and is highly effective for 
control of powdery mildew and provides good control of Botrytis bunch rot. It is different 
chemistry from the sterol-inhibiting and strobilurin fungicides; therefore, it is an excellent 
material to use in rotation with these materials in a fungicide resistance management program. 
Endura contains the fungicide boscolid which is one of the active ingredients in Pristine (See 
page 10) 
 
Quintec 2.08SC is very effective for control of powdery mildew but has no activity against the 
other grape diseases. It is a protectant fungicide so it must be applied before infection occurs. It 
does not have curative activity. It is registered for use at the rate of 3 to 4 fluid ounces per acre 
on a seven- to 14-day schedule. Because it is relatively new fungicide chemistry (not related to 
other fungicides), it will control strains of the powdery mildew fungus that are resistant to the 
strobilurin fungicides (Abound, Sovran, Flint, and Cabrio) and the sterol-inhibiting fungicides 
(Rally, Mettle, and Tebuzol). Quintec has a 12-hour re-entry interval and a 14-day preharvest 
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interval. 

Torino 0.85 liquid (contains 0.85 % cyflufenamide per gallon) was registered on grapes in 
2012 for control of powdery mildew only. It has been reported to be highly effective for control 
of powdery mildew. It is used at the rate of 3.4 fluid ounces per acre. Because it is different 
chemistry, it will be useful in alternating spray programs for fungicide resistance management. 
It will control strains of the powdery mildew fungus that are resistant to sterol inhibiting and 
strobilurin fungicides. 
Vivando 2.5 liquid was registered for use on grapes in 2011 for control of powdery 
mildew only. It has been reported to be highly effective for control of powdery mildew. It 
is used at the rate of 10.3 to 15.4 fluid ounces per acre. Because it is different chemistry, it 
will be useful in alternating spray programs for fungicide resistance management. It will control 
strains of the powdery mildew fungus that are resistant to sterol inhibiting and strobilurin 
fungicides. 
 
JMS Stylet-Oil is a highly refined petroleum distillate that is registered for use on grapes in the 
United States. It has provideds excellent powdery mildew control. It is registered for use at the 
rate (CHECK RATES) of 1 to 2 gallons oil per 100 gallons water (1% to 2% concentration). 
The label states on grapes: “Make first application pre-bloom and continue sprays every two to 
three weeks depending on level of disease pressure. Use higher rates and shorter spray interval 
when disease conditions are severe.” 
Note: One potential problem with stylet oil is that it removes the “bloom” or waxy coating from 
the grape berry. This apparently has no effect on quality of wine or juice grapes, but it does 
affect the appearance of the berry and probably should not be used for fresh-market table 
grapes. 
Note: DO NOT use CAPTAN or SULFUR within two weeks after applying JMS STYLET- 
OIL. Mixing Captan or Sulfur with oil could result in severe damage to the vine. In addition, 
repeated use of oil throughout the growing season may have adverse effects on n vine 
physiology (phytotoxicity). 
Potassium Salts 
Armicard 100 (potassium bicarbonate) and Nutrol (manopotassium phosphate) have been 
reported to provide fair control of powdery mildew on grape but provide no control of the other 
grape diseases. It is assumed that they provide control through limited eradication and 
antisporulant activity. They do not provide protectant activity. 
 

 

 

Fungicides for Phomopsis Cane and Leaf Spot  
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At present, Mancozeb, Captan, or Ziram are the fungicides recommended for control of this 
disease. They are ranked as moderately to highly effective.  
Fungicide test results indicate that the sterol inhibitors are not effective and the strobilurins only 
provide moderate control. Copper and sulfur fungicides appear to be ineffective.  
Note: Especially where Phomopsis is a problem or a concern, Mancozeb, Captan, or Ziram 
should be included in the early-season fungicide program. 
 
The strobilurin fungicides (Abound) will provide some level of phomopsis control (disease 
suppression), but they are not as effective as the protectants discussed above and are 
more expensive. 
 
 
Fungicides for Downy Mildew 
 
Protectant Fungicides 
Mancozeb, Captan, and Copper fungicides (fixed coppers and Bordeaux mixture) are highly 
effective for control of downy mildew. Ziram is moderately effective. All of these fungicides 
are effective only when used in a protectant spray program. They will not provide post-infection 
or curative activity and will not eradicate or burn out the fungus after symptoms appear.  
Of the protectant fungicides currently available, Mancozeb is an excellent choice. Mancozeb is 
highly effective against downy mildew, black rot, anthracnose and Phomopsis cane and leaf 
spot. One problem with Mancozeb is that it cannot be applied within 66 days of harvest. Even 
with this restriction, Mancozeb is an excellent protectant fungicide for early-season disease 
control and can also be used on later-maturing cultivars for post-bloom disease control (prior to 
66 days of harvest). 
Captan is also excellent for downy mildew and Phomopsis cane and leaf spot but is weak for 
controlling black rot. A good approach to using Mancozeb and Captan for downy mildew 
control is to use Mancozeb early in the season then switch to Captan within the 66-day 
preharvest interval for Mancozeb. Currently Captan does not have a preharvest interval for 
grapes. 
Note: Although Captan has no preharvest interval on grapes, it does have a four-day reentry 
restriction. The following information is taken from the Captan label: “Do not allow persons to 
enter treated areas within four days following application unless a long-sleeved shirt and long 
pants or a coverall that covers all parts of the body except the head, hands, and feet, and 
chemically resistant gloves are worn. Conspicuously post reentry information at site of 
application.” Remember, always read the label. 
Ziram is similar in efficacy to Ferbam. It provides only moderate control of downy mildew, 
and excellent control of black rot and Phomopsis cane and leaf spot. Under heavy disease 
pressure, Ziram may not provide adequate control of downy mildew. 
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Locally Systemic Fungicides with Curative Properties 
 
Ridomil Gold MZ and Ridomil Gold/Copper are by far the most efficacious fungicides 
available for control of downy mildew. Ridomil is locally systemic and has good post-infection 
or curative activity. If used in post-infection control programs, it should be applied as soon as 
possible, but within two to three days after the initiation of an infection period. Ridomil should 
not be applied after symptom development (sporulating lesions). Use of Ridomil in this manner 
(as an eradicant) will probably lead to a rapid buildup of Ridomil-resistant strains of the downy 
mildew fungus in your vineyard. If resistance develops in the vineyard, the use of Ridomil as a 
tool for downy mildew control is lost. 
Ridomil also has excellent protectant activity against downy mildew. It should provide at least 
two weeks of protection.  
As mentioned previously, Ridomil Gold has a strong potential for fungicide resistance 
development by the downy mildew fungus. For this reason, the manufacturer (Syngenta) has 
registered its use only as a Package Mix with a protectant fungicide. The two formulations 
available for use on grapes are Ridomil Gold MZ (4% Ridomil and 64% Mancozeb) and 
Ridomil Gold/Copper (5% Ridomil and 60% Copper hydroxide). The purpose of the package 
mix (at least in theory) is to delay the development of strains of the downy mildew fungus with 
resistance to Ridomil. Both formulations are equally effective for controlling downy mildew. 
The Ridomil Gold MZ formulation should be used on copper sensitive cultivars. 
Although Ridomil is very effective, the current label use recommendations restrict the timing of 
its use on grapes. Ridomil Gold MZ cannot be applied within 66 days of harvest. Ridomil Gold 
Copper has a 42-day PHI (can be applied up to 42 days of harvest).Based on the 42 and 66-day 
preharvest interval, Ridomil will be of limited use for late season downy mildew control in the 
Midwest. In seasons when downy mildew is a problem and on highly susceptible cultivars, pre-
bloom and post-bloom applications of Ridomil will aid greatly in disease control. However, 
additional fungicide protection may be required within the 42 and 66-day preharvest interval on 
late-harvested, highly susceptible cultivars.  
 
Strobilurin fungicides are also locally systemic, and some have had good to excellent activity 
against downy mildew (see note on fungicide resistance development on page 11). Whereas the 
strobilurins (Abound, Sovran, and Flint) all have good to excellent activity against black rot and 
powdery mildew, they vary greatly in their efficacy against downy mildew. Abound has 
excellent activity and is the most effective for downy mildew control. Sovran is moderately 
effective if used at the highest labeled rate, and Flint is registered for “suppression” of downy 
mildew, not control. 
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Phosphorous Acid (Phosphite fungicides) 
 (Agri-Fos, ProPhyt, Phostrol, Rampart, Topas, Aliette , there are many others) 
Several of these materials have been registered in the United States as fungicides for control of 
downy mildew on grape. In multiple New York trials, phosphite fungicides provided excellent 
control of downy mildew but does not control any other grape disease. Australian experience 
suggests that phosphites provide most control on foliage when it is applied within a few days 
after the start of an infection period, providing only a few days of additional residual 
(protective) activity. Experience in New York suggests that spray timing is less critical for 
control of downy mildew on fruit, perhaps because this highly mobile chemical accumulates in 
these organs. When applied on a seven to 10-day protectant program, they appear to provide 
good to excellent control of downy mildew. 
Copper fungicides are highly effective against downy mildew and are moderately effective 
against powdery mildew. Copper fungicides are weak for controlling black rot. A major concern 
with the use of copper fungicides is the potential they have for phytotoxicity or vine damage. 
Grape cultivars differ in their sensitivity to copper fungicides. 
 
Four relatively new fungicides were recently registered for control of downy 
Mildew. They are: Revus, Presidio,  Ranman and Forum 
 
All of these fungicides have good to excellent activity against downy mildew and all have different 
modes of action against the downy mildew pathogen. This is an important point for fungicide 
resistance management. They can be used in alternating (two-spray blocks) spray programs with 
each other and any of the previously mentioned fungicides that are at risk for resistance 
development in the downy mildew fungus. 
Revus (mandipropamid) is used at the rate of 8 fl oz/A and has a PHI of 14 days. 
Presidio (fluopicolide) is used at the rate of 3to 4 fl oz/A and has a PHI of 21 days. 
RANMAN (cyazofamid) is used at the rate of 2.1 to 2.75 fl oz/A and has a PHI of 30 days. 
Forum (dimethamorph) is used at the rate of 6 oz/A and has a PHI of 28 days. 
 The 14 day PHI for Revus makes it an attractive option if downy mildew control is 
required close to harvest.   It is very important to remember that these materials will need 
to be tank mixed with other fungicides because they will not provide adequate control of 
powdery mildew, black rot or any other grape diseases (Table 1). 
 
Zampro was registered for use on grapes in 2014. It is a package mix of ametoctradin 
(new chemistry) plus dimethomorph (Forum). It is a product of BASF. It is registered for 
control of Downy mildew and will not control any other grape diseases. It is reported to 
provide excellent control of Downy Mildew. It is used at the rate of 11 to 14 fl oz /A and 
has a 14 day PHI. 
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Fungicides for control of Anthracnose 
 
Fungicide recommendations for anthracnose control consist of a dormant application of 

Liquid Lime Sulfur in early spring, followed by applications of foliar fungicides during 
the growing season. Dormant application of liquid lime sulfur 

      
 
Liquid lime sulfur (29% calcium polysulfide) is applied at the rate of 10 gallons per acre 

in sufficient water to obtain good coverage. "This is the most important spray for 
controlling this disease". At this rate, lime sulfur will burn grape tissue so it should 
not be applied past bud swell. The dormant spray should be made in early spring 
just prior to bud swell. Remember that this high rate is intended to "burn out" over 
wintering inoculum on infected canes. If It Is applied to green tissue, it will burn it. In 
Ohio vineyards where the disease has become a problem, the dormant spray of lime 
sulfur has done a good job of getting it under control. 

Sulforix (27.5% calcium polysulfide) is applied at the rate of one gallon per acre in 
sufficient water to obtain good coverage. Obviously, Sulforix is applied at one tenth 
the rate of liquid lime sulfur. The lower rate is supposed to be due to its formulation. 
The formulation of Sulforix is said to allow the material to "penetrate" plant tissues 
better; therefore it can be used at the much lower rate. The 10 gallon per acre rate of 
liquid lime sulfur has been the proven material for many years.  

 
Foliar fungicides for anthracnose 
 
Foliar fungicides applied during the growing season will provide additional control. 
Early season applications are important to keep the disease from getting established 
on new tissues. As leaves and canes get mature (fully expanded) they become 
resistant to infection; however, new leaves and succulent cane tips are susceptible 
throughout the season, and berries remain susceptible until Véraison.  
 
Data on the efficacy of foliar fungicides is generally lacking. I think this is largely due to 
the fact  that the disease does not occur commonly in most vineyards on a year to year 
 basis as do the other important grape diseases such as black rot, powdery and downy 
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 mildew. It is highly probable that the fungicide programs that Ohio growers are using 
to control the other major grape diseases (Phomopsis, black rot, powdery mildew 
and downy mildew) are also providing good control of anthracnose.  

In fungicide trials conducted in Michigan, mancozeb, captan, and ziram provided a 
significant level of disease control and are generally rated as moderately effective for 
 anthracnose control. The strobilurin fungicides, Abound and Sovran also provided a 
good level of control. In an Ohio fungicide trial in 2011, an experimental sterol-inhibiting 
fungicide provided excellent anthracnose control; therefore, the sterol-inhibiting 
fungicides registered for use on grapes (Rally, Mettle, procure and Tebuzol)  should 
provide a good level of anthracnose control. 

 
Botrytis Bunch Rot 
 
Vangard, Elevate, Endura, Scala, Rovral, Pristine and Switch all have excellent activity 
against Botrytis bunch rot on grapes and are the fungicides of choice for control of Botrytis 
bunch rot. The strobilurins are moderately effective against Botrytis. Botrytis bunch rot is most 
commonly a problem on tight-clustered French hybrids. 
 
 Make at least two applications: 
1. When the disease is first observed or when the first berries reach 5°Brix (5% soluble 
solids/sugars), which ever comes first. 
 
2. Fourteen days after the first application. 
 
A third spray may be necessary on late cultivars, e.g., White Riesling, if the interval between the 
second spray and harvest is greater than four weeks. 
 
Field experience suggests that effectiveness of the fungicide is reduced following a heavy prolonged 
rainfall. If such conditions occur after the last intended spray has been made, an additional application 
may be necessary. If only one application can be made, wait until the crop average is 5°Brix. Direct 
the spray toward the fruit; use a minimum of 100 gal/ acre of water. 
 
Note: Removal of leaves around clusters on mid- or low-wire cordon-trained vines before bunch 
closing has been shown to reduce losses caused by Botrytis due to improved air circulation and 
improved spray penetration and coverage. 
 
New Fungicide Combinations (Package Mixes) that Provide Control of Multiple 
Diseases  
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Inspire super- (Syngenta Crop Protection) was recently registered on grape and is a 
package mix of difenoconazole (a sterol inhibiting fungicide) and cyprodinil (Vangard). 
It will provide excellent control of black rot, powdery mildew and anthracnose.  
 
Note on difenoconazole (potential phytotoxicity) 
 
Inspire Super, Quadris Top and Revus Top fungicides all contain difenoconazole as one 
of their active ingredients. The following PRECATION STATEMENT has been placed on all 
fungicides containing difenoconazole that are registered for use on grapes. 
“ PRECATION: on V. labrusca, V. labrusca hybrids, and other non-vinifera hybrids where 
sensitivity is not known, the use of Inspire Super, Quadris Top, or Revus Top by itself 
or in tank mixes with materials that may increase uptake (adjuvants, foliar fertilizers) may 
result in leaf burning or other phytotoxic effects”. 
 
Revis Top- (Syngenta Crop Protection) was recently registered on grape and is a 
package mix of Revis (mandipropamid) and difenoconalzole (a sterol inhibitor). It will 
provide excellent control of black rot, powdery mildew, downy mildew and anthracnose.  
The label for Revus Top states that it cannot be used on Concord, Concord Seedles and 
Thomcord grapes. 
  
Quadris Top- (Syngenta Crop Protection) was recently introduced and is a combination 
of Abound and Revis. It should provide excellent control of black rot, powdery mildew, 
downy mildew and anthracnose. It will only provide excellent control of powdery 
mildew and downy mildew where resistance to the strobilurins is not present. It will 
also provide some suppression of Phomopsis and Botrytis.  
 
Quilt Xcell (Syngenta Crop Protection) was recently registered for us e on grapes. Quilt 
Xcell is a combination of a sterol inhibiting fungicide (propaconazole) and Abound.  It 
should provide excellent control of black rot, powdery mildew, downy mildew and 
anthracnose. It will only provide excellent control of powdery mildew and downy 
mildew where resistance to the strobilurins is not present. It will also provide some 
suppression of Phomopsis and Botrytis.   
 
 
Switch-(Syngenta Crop protection) has been registered on several small fruit crops for 
many years for control of Botrytis fruit rot and other diseases. It is a combination of 
Vangard (cyprodinil) and fludioxonil. It should provide good to excellent control of 
Botrytis bunch rot, but will not control other grape diseases. 
 
Pristine (BASF) has been registered for on several small fruit crops and grapes for many 
years. Pristine is a combination of a strobilurin fungicide (Cabrio) and Boscalid. Boscalid is 
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the active ingredient in Endura which has excellent activity against powdery mildew and 
Botrytis. Cabrio has excellent activity against black rot and downy mildew. 
Pristine has several use restrictions and growers should thoroughly read the label prior to 
using it. The label states “Do not use on Concord, Worden, Fredonia, or related varieties 
due to possible phytotoxicity”. The reentry interval (REI) for treated grapes when 
conducting cane tying, cane turning, and cane girdling is 5 days.  
 
 
IMPORTANT NOTE on POWDERY and DOWNY MILDEW FUNGICIDE RESISTANCE 
 
Powdery Mildew 
In some locations the powdery mildew fungus has developed resistance or reduced 
sensitivity to the sterol-inhibiting fungicides (Rally, Mettle, Procure and Tebuzol) and 
the strobilurin fungicides (Abound, Sovran and Flint). All of these materials were highly 
effective for control of powdery mildew when they were first introduced. In vineyards 
where these materials have been used for several years, reduced sensitivity or resistance 
may be present. In some vineyards, all of these materials may still be effective; however, at 
present there is no way to know the level of resistance that is in your vineyard. Having a 
control failure and crop loss due to fungicide resistance is a hard way to discover you have 
resistance. If these materials have been used in a vineyard on a regular basis for several 
years, growers should consider not using these materials alone for powdery mildew 
control. If resistance is a concern, they should be replaced or mixed with a sulfur 
fungicide, JMS Stylet Oil, Quintec, Endura, Torino, or Vivando or potassium salts 
(table 1). Pristine is a combination of a strobilurin fungicide plus Endura; therefore, it 
should be safe to use alone for powdery mildew control. Sulfur fungicides are very 
effective for control of powdery mildew, relatively inexpensive, and are not at risk for 
resistance development. On sulfur tolerant varieties, the use of sulfur should be 
considered. 
 
Downy Mildew 
The strobilurin fungicides (Abound, Sovran and Pristine) provided good to excellent 
control of downy mildew when they were first introduced. Several reports form various 
areas in Europe and, most recently from Virginia indicate that the downy mildew 
pathogen has developed resistance, or is at least less sensitive, to the strobilurin 
fungicides. Growers should consider not using strobilurin fungicides for downy mildew 
control. If these products are used to control other diseases and downy mildew control is 
required, they should be tank mixed with another fungicide with activity against downy 
mildew. Alternative downy mildew fungicides include: Mancozeb, Captan, Ridomil Gold 
MZ, Ridomil Gold Copper, Revis, Presidio, Forum, RANMAN, a copper fungicide or a 
phosphorous acid (phosphite) fungicide. Pristine still provides good control of 
powdery mildew when used alone and was the only material that would control almost all 
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of our major disease when used alone. Unfortunately, it should now be combined with a 
downy mildew fungicide when downy mildew control is required. 
 
To Aid in Resistance Management 
Do not apply more than two sequential sprays of any material that is at risk for resistance 
development, before alternating to a fungicide with a different mode of action. In addition, 
the less a specific fungicide or class of fungicide is used in a vineyard, the less likely for 
resistance to develop to it. Most of the fungicides that are at risk for resistance 
development have a limited number of applications that can be made per season. Always 
read the label. 
 
Other grape diseases (fungi) and fungicides that are at high risk for fungicide resistance 
development include Botrytis bunch rot (Vangard, Endura, Elevate, Rovral, Topsin, Scala and 
Switch).  
 
 
 
 
 
 
 
 
 
Table 1. Effectiveness of Fungicides for the Control of Grape Diseases 

Fungicide Phomopsis cane 
and leaf spot Black rot Downy 

mildew 
Powdery 
mildew Botrytis rot Bitter rot 

Abound  + +++ +++ (FRP) +++ (FRP) ++ 
(FRP) 

? 

Bayleton  0 +++ 0 +++ (FRP) 0 0 
Captan +++ + +++ 0 + ++ 
Elevate 0 0 0 0 +++ 

(FRP) 
0 

Elite  0 +++ 0 +++ (FRP) 0 0 
Endura 0 0 0 +++ 

(FRP) 
++ 

(FRP) 
0 

Fixed copper and 
Lime 

+ + +++ ++ + + 

Flint  + +++ +  
(FRP) 

+++ (FRP) ++ 
(FRP) 

0 

Forum 0 0 +++ 0 0 0 
Inspire Super 0 +++ 0 +++ 

(FRP) 
0 0 

JMS Stylet Oil 0 0 0 +++ 0 0 
Mancozeb +++ +++ +++ 0 0 ++ 
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Mettle 0 +++ 0 +++ 
(FRP) 

0 0 

Rally 0 +++ 0 +++ (FRP) 0 0 
Potassium salts 0 0 0 ++ 0 0 
Phosphorous acid 0 0 +++ 0 0 0 
Presidio 0 0 +++ 

(FRP) 
0 0 0 

Pristine  ++ +++ +++ (FRP) +++ ++ ? 
Procure  0 ++ 0 +++ (FRP) 0 0 
Quadris Top + +++ +++ 

(FRP) 
+++ 

(FRP) 
+ ++ 

Quintec 0 0 0 +++ 
(FRP) 

0 0 

RANMAN 0 0      +++ 0 0 0 
Revis 0 0      +++ 0 0 0 
Revis Top 0 +++ +++ 

 
+++ 

    (FRP) 
0 0 

Ridomil Gold MZ + ++ +++ 0 0 ++ 
Ridomil Gold Copper + + +++ ++ + + 
Rovral 0 0 0 0 +++ 0 
Scala 0 0 0 0 +++ 

(FRP) 
0 

Sovran  + +++ ++  
(FRP) 

+++ (FRP) ++ 
(FRP) 

0 

Sulfur + 0 0 +++ 0 0 
Switch     +++ 

(FRP) 
 

Topsin M 1 ++ + 0 +++ 
(FRP) 

++ 
(FRP) 

++ 

Torino 0 0 0 +++ 
(FRP) 

0 0 

Vangard 0 0 0 0 +++ 
(FRP) 

0 

Vivando 0 0 0 +++ 
(FRP) 

0 0 

Ziram ++ +++ ++ 0 0 0 
Zampro 0 0 +++ 0 0 0 
Key to ratings: +++=highly effective; ++=moderately effective; +=slightly effective; 0=not effective; 
?=effectiveness unknown or not established; 
 FRP=Fungicide Resistance Possible, especially if the material has been used in the vineyard for several 
years. Generally, if they have not been used extensively, resistance may not be a problem. 
1 Where Topsin M-resistant strains of the powdery mildew and Botrytis fungi have been detected, Topsin 
M will be ineffective and should not be used. 
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FMC Fungicide Triggers 
New FRAC Group 

Posted By: Christina Herrick | 
The Fungicide Resistance Action Committee (FRAC) has assigned Fracture fungicide from 
FMC to a newly created FRAC Group. When FMC launched Fracture fungicide in 2015, the 
broad spectrum, biological fungicide had a unique mode of action that it could not be classified 
by current FRAC Group codes. 

FRAC codes are created by the Fungicide Resistance Action Committee to group fungicide 
active ingredients by modes and sites of action to prolong the effectiveness of at-risk fungicides 
and to limit crop losses should resistance occur. The FRAC codes also help growers and PCAs 
identify which products to rotate to maintain effective disease control and minimize resistance 
development. 

The Committee recently added the new FRAC Group M12 for Fracture fungicide and its active 
ingredient, the lupine extract called BLAD. Like other M group classifications, Fracture 
fungicide has “multi-site contact activity” and is considered a low risk for development of 
resistance, according to the FRAC publication. 

Fracture fungicide provides decisive, multi-site control. It works on contact by binding to the 
fungal cell and deforming the chitin, disrupting nutrient absorption and inhibiting fungal cell 
production. This action tears a hole in the cell wall and ultimately destroys the fungal cell. 
Within eight hours, the fungal cell is dead. 

Fracture fungicide is labeled for the prevention and control of powdery mildew, botrytis, and 
brown rot blossom blight. It is labeled for use in the U.S. on almonds, grapes, strawberries, and 
tomatoes. With a one-day pre-harvest interval and a four-hour re-entry interval, Fracture can be 
applied up to five times per season, providing growers with a flexible management tool that 
offers quick, reliable disease control that meets or exceeds established standards. 

Ecotoxicology studies conducted to meet regulatory requirements have shown Fracture fungicide 
is nontoxic to adult bees, bee larvae, beneficial parasitic wasps, and predatory mites. 

http://www.growingproduce.com/author/christina-herrick/
http://www.fmccrop.com/grower/Products/Fungicides/Fracture.aspx
http://www.fmccrop.com/grower/Products/Fungicides/Fracture.aspx
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Rhyme™ 
 

http://www.growingproduce.com/author/christina-herrick/
http://www.fmccrop.com/grower/Products/Fungicides/Fracture.aspx
http://www.fmccrop.com/grower/Products/Fungicides/Fracture.aspx


Rhyme® fungicide delivers first-rate powdery mildew control, protecting 
the grape’s quality and yield. One of the most systemic fungicides in its 
class, it rapidly diffuses into the underlying tissues-moving acropetaly 
throughout the plant-delivering full protection. In addition, Rhyme 
fungicide offers growers both curative and preventive disease control 
activity. Its quick penetration into the plant results in better treatment of 
established infections for fast curative activity. Rainfast within two hours, 
it can be tank-mixed with most fungicides, insecticides or foliar nutrients 
for even greater crop protection.  

Rhyme fungicide, first registered in California in late 2014 for grapes, 
has now received approval from the California Department of Pesticide 
Regulation for a wide range of specialty crops including: almonds, 
walnuts, tomatoes, strawberries, melons, stone fruits, brassicas and 
leafy vegetables.  

 

 

 

 



UNDERSTANDING AND MANAGING SOUR ROT 
 

Wayne Wilcox 
Plant Pathology, Cornell University, NY State Agric. Expt. Sta., Geneva 

 
SOUR ROT is often used as an imprecise catch-all term to describe the “snork” that takes 
over injured clusters near harvest when the weather becomes wet.   Unfortunately, this 
means that different people (and fungicide labels) can use this same name to refer to a 
general condition that has different causes.  For the rest of this discussion, I’ll be referring 
to what I call “true” sour rot--a syndrome that involves pre-harvest cluster decay 
accompanied by the smell of vinegar (hence the name, duh). 
 
Winemakers often refer to and measure the cause of this vinegar smell (acetic acid) as 
volatile acidity (VA).  Dr. Wendy McFadden-Smith at OMAFRA on Ontario’s Niagara 
peninsula, who has been in the forefront of sour rot research for more than 5 years now, 
has shown that the measure of VA in grapes harvested from different vineyards is strongly 
associated with the pre-harvest level of sour rot in them.  It’s generally accepted that the 
vinegar is produced by certain acetic acid-forming bacteria (species of Acetobacter and 
Gluconobacter), and that wounds (birds, rain cracking, berry moth, compression in tight 
bunches, powdery mildew, etc.) are necessary to get the whole process started.  Sometimes 
these bacterial infections are accompanied or followed by infections by several wild “bad” 
yeasts, which can produce ethyl acetate (smells like nail polish remover or varnish). There 
appears to be a progression of steps involved in this whole process, which probably begins 
with the production of ethanol by “good” yeasts as the injured berries start leaking grape 
juice (ethanol is the substrate that the abovementioned bacteria convert to acetic acid, and 
we’ve found a lot of Saccharomyces yeasts associated with sour-rotted berries in the field), 
but a lot of the details are still rather murky.  However, we know a lot more than we did a 
few years ago. 
 
To my mind, two of the more important things that Wendy and her group have determined 
insofar as understanding the development of sour rot are: (1) Berries of Pinot noir and 
Riesling (the primary cultivars they’ve worked with) do not become worrisomely 
susceptible to infection until they mature to a point of about 15°Brix (minor levels of 
infection developed from inoculations at 13° Brix, nothing at 10°); and (2) The disease 
develops rapidly and severely at temperatures between 68 and 77°F; much more 
moderately at 59 to 68°F; and just barely chugs along at temperatures in the 50’s.  These 
data probably make sense to Finger Lakes Pinot Noir growers who remember last 
September—very warm and wet after Labor Day as clusters of this cultivar were nearing 
harvest and rapidly building sugars, with nasty sour rot ensuing soon thereafter. 
 
The Ontario contingent has also done a nice job of documenting that sour rot doesn’t get 
started in the vineyards until rain occurs after berries have reached 15°Brix and 
temperatures are at least in the 60’s.  Rain probably plays a few roles in disease 
development, but two of the more important are that it moves the causal bacteria around 
and into open wounds, plus it can help cause the injuries necessary for infection to occur in 
the first place (e.g., cracking that results as berries swell rapidly and/or become excessively 
compacted in tight clusters). 
 



Another piece of the puzzle is the potential (apparent?) role of fruit flies (Drosophila spp.).  
Clusters with sour rot are typically swarmed with these insects.  A prominent line of 
thinking over the years has been that they are opportunists coming to feed on a convenient 
food source; indeed, they are attracted to the smell of acetic acid.  However, a study from 
Portugal published in 2012, while far from conclusive, suggests that these insects may 
actually play a direct role in the initiation and/or spread of the disease.  Which caught our 
interest, see below. 
 
Thus, in terms of managing sour rot, it seems that the likely strategies are: (1) Provide a 
berry microclimate in the canopy less conducive to pathogen growth; (2) Minimize berry 
injuries; (3) Minimize pathogen populations; and (4) Control the fruit flies if they are, 
indeed, a factor. 
 
Last summer, we (graduate student Megan Hall, entomologist Greg Loeb and his technician 
Steve Hessler, along with yours truly and technician Dave Combs) began a multi-year 
project to better understand sour rot and how we might be able to better manage it.  One 
year’s worth of results is just that and we might find something very different this year.  
But as sour rot season starts approaching, here’s what we found, for what it’s worth, along 
with some other associated information and thoughts about control options: 
 
 
Canopy microclimate.  I’ll trot out data presented before from a trial conducted with 
other Cornell colleagues in a commercial Vignoles vineyard in the very wet fall of 2011.  
There were two different training systems and three canopy management systems 
involving shoot thinning and removal of old clusters stems or rachids (to lower Botrytis 
inoculum).  The data and figure captions speak for themselves. 
 

 
 



Minimize injury.  Beyond the obvious (do what you can to reduce damage from birds, 
berry moth, powdery mildew, etc.), loosening clusters is likely to reduce mechanical 
injuries due to compaction, and will also go a long way toward reducing Botrytis 
development as well.  In fact, I’d consider loosening clusters to be the holy grail for 
managing the late-season bunch rots that we deal with in this part of the world; 
unfortunately, finding a good technique for doing so has been almost as elusive a goal.  
Various treatments that some have found to be effective include giberellic acid (a 
registered use), the growth regulator prohexidione-calcium (not registered), and prebloom 
leaf removal.  Even the legal options have their risks and are not for the faint of heart, and 
need to be left for another discussion.  Calcium sprays to “toughen” the grape skins haven’t 
reduced sour rot development when tried by tried by Wendy et al., nor have Raingard or 
calcium chloride applied as anti-cracking treatments. 
 
Minimize the pathogen population.  A number of antimicrobial sprays tried in Ontario 
did not have any effect on sour rot development:  Serenade, Pristine, vermicompost, 
potassium bicarbonate (e.g., Milstop, Armicarb).  But what did reduce sour rot was 
potassium metabisulfite (“KMS”, in shorthand), applied weekly at a rate of either 0.5 or 
1.0% (4 or 8 lb per 100 gallons of water, respectively).  It must be noted that whereas KMS 
is used widely in wineries both to sanitize equipment and as an additive to musts and 
wines to kill wild microorganisms and prevent oxidation, it is NOT registered for spraying 
onto vines to control diseases, either in the US or Canada.  Also, it is nasty stuff if you get it 
in your eyes or breathe in the dust. 
 
Control fruit flies.  Although some growers have tried this approach, I’m not aware of any 
experimental data evaluating its efficacy prior to our trial last year. 
 
2013 trial results.  We looked at a combination of insecticide and antimicrobial sprays.  
Alternate rows in a ‘Vignoles’ vineyard were sprayed with the insecticide Delegate (weekly, 
beginning at 15° Brix), with the remaining rows receiving no insecticide.  Then, within 
these insecticide-plus or –minus rows, we applied various antimicrobial treatments, also on 
a weekly schedule: (i) 0.5% KMS, beginning at 15° Brix; (ii) 1.0% KMS, beginning at 15° 
Brix; (iii) Kocide at 2 lb/A (registered!), beginning at 15° Brix; (iv) 1.0% KMS, beginning at 
first appearance of disease symptoms; (v) none (check).  The results are presented below. 
 



 
 

Bottom line:  Antimicrobials without insecticide provided an average of 9% control (vs. 
check); antimicrobials with insecticide provided an average of 50% control (vs. check); 
and insecticide without antimicrobials provided 15% control. 
 
A few comments:   
• As noted, these are data from a single experiment.  I’ll feel more confident if we’re able 

to repeat the results this year.  However, both our results and those from Ontario 
indicate that some antimicrobial sprays can reduce sour rot.  Because bacteria are a 
huge part of the complex and we haven’t seen any consistent association with 
“filamentous” (non-yeast) fungi, I wouldn’t expect fungicides to provide much benefit 
in our region or those with similar climates, other than reducing the number of 
certain injury sites (e.g., pre-harvest Botrytis infections).  In warmer climates 
(California, Texas, South Australia), species of the Aspergillus fungus often are 
associated with sour rot, but what causal role they may or may not play is not that 
clear. 

• We have other reasons to believe that fruit flies are important players in this disease 
complex.  (It should be noted that whereas the spotted wing Drosophila is getting a lot 
of attention and may be a component in the mix, the “garden variety” species—D. 
melanogaster, which has always been around—seems to be the primary player from 
what we can tell so far).  Now the question is what to do about them. 

• This trial was designed as a “proof of concept”—we nuked the hell out some vines in 
order to see whether insecticide plus antimicrobial sprays can have an effect.  Once 
we’re convinced that they can, we’ll start working on finding out how much less we 
can spray to get the same result. 

• KMS is not a legal treatment and Kocide has potential copper residue issues that, 
although legal, might cause problems with fermentation in the winery.  This year we’ll 
also be trying Oxidate, which is expensive but legal and without potential 
fermentation issues.  Wendy did not get benefit from it in her earlier trials, but some 
Finger Lakes growers tried this product last year as a “rescue” treatment and felt that 
it helped (of course, such observations are seldom based on comparisons with an 



unsprayed check row or rows).  We’ll also be using Mustang Max as our insecticide, as 
Greg thinks it will have more residual efficacy.  (Note that it is labeled for use on 
grapes with a 1-day PHI, although fruit flies are not a listed target pest).  Stay tuned. 

• We’re looking at a lot of other issues regarding the various microbes involved, the 
mechanistic role of fruit flies in this whole process, their interactions, and when these 
different components appear and/or start multiplying to high levels in the vineyard.  
We hope to have some interesting and useful information to report as the project 
continues. 

 
What does this all mean for 2014?  Sour rot occurs sporadically and the “state of the 
art” with respect to understanding and controlling it is still pretty sketchy.  Individual 
growers will approach managing it differently depending on their own individual 
perceived risk and philosophy for addressing it.  For now, I’d keep these concepts in 
mind:  Disease can be initiated once rains occur after berries reach approximately 15° 
Brix; warm temperatures (extended periods in the upper 60’s and above) are much 
more problematic than cooler temperatures; good canopy management will keep things 
from getting worse than they would otherwise; it’s much easier to keep things down to 
a dull roar if you address a disease outbreak early than if you wait until things start 
blowing up in your face.  Just how to do this is the $64,000 question (and that term was 
coined in 1950’s currency!).   
 
Knowing what we do at this point, if it was me and I had a few thousand dollars per acre 
of crop threatening to go south in a hurry, I’d put something on to help control the fruit 
flies and responsible microbes.  If it was consistently warm and wet and I’d had a 
problem in that block before, I might start at 15° Brix before seeing symptoms and back 
off if the weather turned more favorable and/or disease development stayed in check.  
Otherwise, I’d probably keep a very close eye on my vineyards and the weather, and be 
ready to jump in if I saw the disease starting and the weather looked conducive for its 
spread.  Here’s to hoping that we get plenty of disease pressure in our test plots so that 
we can find out more about it, but that it stays away from commercial blocks this year. 
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Shade Winery and Brumbaugh and Abney Pruning 
Workshop Summary                                                                                                                        

by Dave Scurlock, OSU/OARDC Viticulture Outreach Specialist 

If you missed this year’s pruning workshops you missed some great weather and fellowship.  We 
had 16 peopled gathered on March 9th , at the first workshop held at Shade Winery located in 
Shade, Ohio.  This is real close to Athens, Ohio for reference.  Last year our first pruning 
workshop was held on February 23rd at Rockside Vineyards in Lancaster and the weather that 
day was -60F, 2 feet of snow and we still had 15 people show.  By contrast the weather at Shade 
Winery was 800F and severe clear.  We were able to hold the workshop out on the Hosts and 
owners, Neal & Qui Dix, deck overlooking the vineyard for the discussion part and then the  rest 
of the pruning demonstration and question and answer was held in the vineyard.  The vineyard is 
planted to mainly vinifera varieties of Cabernet franc, Chardonnay and Cabernet Sauvignon 
along with the  French hybrid Vidal.   

 

 

Photos by Dr. Gary Gao 



The second pruning workshop was held on March 24th in the Brumbaugh and Abney Vineyards, both 
located in Greenville, Ohio.  This is west central Ohio just slightly south of The Winery at Versailles.  
There were 23 people in attendance.  I told hosts and owners,Ralph Brumbaugh and Ted Abney, that I 
would anticipate around 12 people to attend and I was very happy when 23 growers showed.  Aaron 
Heilers, a grape grower in Anna, Ohio, just south of Wapakoneta, had called in the summer of 2015 
asking if we could hold a pruning workshop in west central Ohio and so we complied.  The vineyards in 
both the southeast and southwest are very nice vineyards with a mixture of vine ages, different training 
systems, tilling, and irrigation systems.  These vineyards were very good examples of trying to do 
everything right.  I am sorry that I did not take any pictures at the second pruning workshop to share but 
it was really great to have such a nice group of growers.  It really makes it worthwhile to prepare and 
then have a good group to share ideas, questions and answers.  Networking is a strength in our grape 
growing and wine making community.  Working together to purchase chemicals collectively to reduce 
costs and sharing ideas and techniques makes a strong knit Ohio Grape Grower community. 

Some of the points we discussed at these workshops follows.  If you have ideas for workshops, let us 
know and we will try our best to do one in your area. 

Why Prune 

1) Control crop, maintain the training system, selection of good wood and removal of 
poor/diseased wood 

2) Selection of canes/spurs is not only for this year but for next year too 

When to prune 

1) Any time after leaf fall-in reality late winter early spring depending on acreage 

2) Always prune hardiest vines first  

3) Double-pruning-used to delay bud break because of apical dominance 

What to leave 

1) Canes/spurs ¼-1/2 inch in diameter wood with internodes 3-4 inches 

2) Canes/spurs should arise near the head for cane and along the cordon for spur pruned vines or 
as close as possible to prevent the vine from becoming leggy 

3) Ideal count number is 5 buds/foot- 
Example: 6 foot vine spacing = 30 total buds 
 (cane pruned) leave 2  15 bud canes or  (cordon pruned) leave 15  2 bud spurs 
 
4) If the vine looks weak do not leave as many fruiting buds to re-invigorate the vine and also 
remove the fruit at the time of fruit set  



5) If the vine looks over vigorous you can leave extra buds to set fruit and then adjust them after 
bloom 

Balance Pruning 

1) Americans 30+ 10-30 buds for 1st lb. or canes, then 10 buds for each additional lb. of 
canes to a max of 4 lbs. of canes or 60 buds max left 

2) French hybrids –Foch, Leon Millot 30+10 max 70 
a. Baco noir, Chancellor, Villard blanc, Seyval  V20+10 max 60 
b. Vignoles 15 +15 max 70 
c. Vidal 15+5 max 40 
d. Chambourcin, Chardonel, Traminette 20+20 max 40 

3) Vinifera-20 +20 max 40 
 
 

 Dormant Grape Bud Analysis 
 

 
 
 
1-Collect 100 buds-either 20 5 bud canes or 10 10 bud caned per variety (this is so it is 
easier to calculate damage and express it as a percentage) 
<15% damage no adjustment to bud number 
>15 to 34% damage increase bud number 35% 
>35 to 50% damage Hedge and leave the rest untouched 
>75% damage possible cordon/trunk damage *if previous season cane prune RX to spur 
prune to > number of buds left 
 
 



2-Bring cuttings inside, store at 700F to warm up for 3 days 
 
3-Use a razor blade to cut buds 1/3 to ½ thru the bud parallel to the cane 
 
4-If No Bright Green or Black is seen, thinly slice the bud again  
 
5-Primary bud should light up Bright Green if alive or dull green or black if dead 
 
 
Cutting grape buds to assess winter damage https://youtu.be/J4pUNpU1fSk  10 second 
video 
 
Reference: “Pruning Grapevines after Winter Injury” MSU E2930 online order 
http://www.emdc.msue.msu.edu/  

 

https://youtu.be/J4pUNpU1fSk
http://www.emdc.msue.msu.edu/


2016 Northeast Ohio Winter Grape School Summary                     

by Dave Scurlock, OSU/OARDC Viticulture Outreach Specialist 

As always a special Shout Out and Thank you to the  Director of the Ashtabula Extension Office 
in Jefferson, Ohio David Marrison for organizing this event along with the Tri County Grape 
Growers Association, The OSU Horticulture and Crop Science Department and the Ashtabula 
Agricultural Research Station in Kingsville, Ohio for organizing another stellar Winter Grape 
School program.  Special Thank you the Hosting facility of Grand River Cellars and to Tony 
Debevc, owner of Debonne Vineyards-Ohio’s largest estate winery, in charge of wine production,  Cindy 
Lindberg, event coordinator at Debonne and former school psychologist with the Mayfield City School 
District,  in charge of the day to day operations of the winery and Tony Rego is the former owner of Rini-
Rego Grocery store chain.  This was a great venue for the Winter Grape School.  

The program:  

 
How the Farm Service Agency is Helping Grape Growers- Darlene Costilow, County 
Executive Director from the Farm Service Agency will be on hand to discuss how the 
Noninsured Crop Disaster Assistance Program (NAP) and the Tree Assistance Program (TAP) 
provided financial assistance to replant or rehabilitate vines damaged by the artic cold 
temperatures of the 2014 & 2015 winters. Learn about the successes, struggles, and background 
of these programs.  
 

Managing Winter Damaged Vines– Dr. Imed Dami, Associate Professor and 
OSU Viticulturist will be presenting strategies for managing winter damaged grapevines. This 
presentation will focus on the lessons learned from the devastating 2014 & 2015 winters and on 
the research which is being conducted as a result.  
 
Spotted Wing Drosophila – Dr. Elizabeth Long, OSU/OARDC Entomologist, Dave Scurlock, 
OSU/OARDC Viticulture Outreach Specialist & Les Ober, OSU Extension, will give an update 
on the management of our newest pest - Spotted Wing Drosophila. Learn how to identify the 
SWD, control options and how you can build an inexpensive SWD monitoring trap for your 
vineyard.  

 



Lunch – Join us as we fellowship together with a lunch catered by Grand River Cellars. 
Participants can choose between three lunch options. The options are #1: Pulled pork sandwich 
served on a pretzel bun with coleslaw, chips, & a pickle; option #2: Asian Chicken Wrap with 
lettuce, tomato, crunchy noodles and mandarin oranges served with pasta salad, chips & a pickle; 
or option #3: Greek Salad-fresh greens topped with artichoke hearts, red peppers, kalamato & 
black olives, chicken & feta cheese topped with Greek dressing. Morning refreshments, coffee 
and water will also be provided. Wine may be purchased individually by attendees.  Let me tell 
you that lunch was terrific.  Thank you GRV for a great job all around! 
 
The new AARS Branch Manager Andrew Kirk, was introduced by David Marrison and Andrew 
began working at the AARS in Kingsville March 21st.  We are very fortunate to have such a 
bright  and competent new person to take over the reigns 
 
New York Clean Vine Program & Vine Varietal Trends- Eric Amberg, Operations Manager 
for Grafted Grapevine Nursery, LLC in Clifton Springs, New York will share information on 
New York State’s new “Clean Vine Program.” Eric will also share information on the available 
rootstocks for grapes and vine varietal trends of vines sold to Ohio and the Midwest.  
 
What is Ozogation? - Ernie Wilmink, President of AgriOzein in Burnet, TX, will share 
information on their efforts to engineer, design, build and install ozone related equipment on 
sprayers in the vineyards and orchards that will contribute to “greener” growing of grapes. 
Participants will learn more about ozone related equipment for grape vineyard sprayers and how 
ozogation works. Learn more about the research studies being conducted on utilizing ozogation 
for grapes disease and insect control.  

 

Getting Your Farm & Personal Affairs in Order- Are you prepared for the unexpected? 
David Marrison, OSU Extension Educator, will help grape growers and winery owners pull 
together their financial documents into an easy to use PDF-writeable document which will help 
them as they complete their business (and personal) succession & estate plans. Learn how 
organizing and planning today will help your personal and business assets transfer to the next 
generation with fewer complications. 30 minutes 

A lot of great questions were asked from the attendees and hopefully lessons were learned.  

  



Super Berry and Wine Grape Workshop on March 18th in 
Piketon by Gary Gao, Extension Specialist and Associate Professor, OSU South Centers 
Everything worked out well for our Super Berry and Wine Grape Workshop on March 18th in Piketon.  
We could not have asked for better weather!  It was sunny and mild.  We had a very good turnout for 
the program.  Quite a few people drove several hours to get to Piketon.  We were also lucky to have 
Ohio Department of Agriculture (ODA) Director Dave Daniels in Piketon.  He shared with our program 
attendees many exciting developments in the world of Ohio Agriculture. 

 

ODA Director Dave Daniels spoke to the attendees of Super Berry and Wine Grape Workshop.  Photo by 
Gary Gao. 

 

The Ohio Wine Hall of Famer Dave Scurlock talked about how to assess bud survival rate of wine grapes.  
Gary Gao talked about how to assess winter injuries in blackberries and raspberries.   

 



Dave Scurlock presented winter injury assessment techniques to program attendees. Photo by Gary Gao. 

  

Dr. Dong Qin, an associate professor of Northeast China Agriculture University and a visiting scholar at 
OSU South Centers with Dr. Gary Gao, demonstrated the pruning techniques of black currants.  Dr. Qin 
conducts research on black currants and honeyberries.  Welcome to OSU, Dr. Qin!    

 

Ryan Slaughter, a research assistant for the small fruit program at OSU South Centers in Piketon 
demonstrated the pruning techniques of thornless blackberries and elderberries (not shown here). 

Gary Gao and Ryan Slaughter, the research and extension team members at OSU South Centers, would 
like to thank Christy Eckstein, Executive Director of Ohio Grape Industries Program, and members of 
Ohio Grape Industries Committee for their strong support of the wine grape research and extension at 
OSU South Centers in Piketon.  We would also like to thank Director Daniels, Ms. Lori Panda, and Ms, 
Janelle Meade for their strong support of Super Berry research and extension programs at OSU South 
Centers in Piketon.  Please email Gary Gao at Gao.2@osu.edu or call him at 740-289-2071, ext. 123, if 
you have any questions. 

mailto:Gao.2@osu.edu


Agricultural Director Dave Daniels Speaks to the Super 
Berry School in Piketon during Ohio Ag Week  
 
 
 
During my first year at the department, we held one event highlighting the 

importance of agriculture and called it Ohio Agriculture Day. Although it was 

successful, I felt like we could do so much more. This industry is so important, 

one day just wasn’t enough to adequately highlight to the rest of the state all the 

good that comes from hard working people like you. So that next year, I decided 

we would make it a point to travel to various points across the state all week long. 

• This is the third year we’ve made agriculture education a week-long 

venue, and I believe we are doing our part to keep agriculture at the 

forefront.  

• This year, we honored a young man at a Cincinnati-area elementary 

school for growing a 17.5 pound cabbage and winning a $1,000 

scholarship. 

• We toured JTM meat processing facility, Graeter’s Ice Cream 

production facility, and the General Mills plant. 

o JTM started out as a small-town grocery store and now they are 

$150 million company that makes ground beef and pork 

products. 

o Graeter’s is one of the largest craft ice-cream makers in the 

country. They make 5 million pints per year in 2.5 gallon 

batches. 

• I met an exceptional conservation-focused family – Tim and Sandy 

Shoemaker – and toured their Mill Stone Creek farm, and we visited the 

Bob Evans Homestead and Farm. 



• In an effort to highlight Ohio’s growing grape and wine segment of 

agriculture, we toured Valley Vineyards and Merry Family Winery. 

o Valley Vineyard is the second largest vineyard in the state, 

but they achieved that status completely by accident. Valley 

Vineyards started out as a farmers market that wanted to 

expand and offer Ohio grapes.  

o They thought they were buying enough grape vines to plant 

on two acres, actually what they purchased was enough to 

cover 20 acres of land. 

o Since then, they have won state, national and international 

awards for their wines. They recently won the Best of Class 

for red wine in the 2015 Ohio wine competition.  

• The highlight of our week was honoring some of Ohio’s oldest 

registered family farms at a special ceremony. Some farms have been in 

the same family for 100, 150 or even 200 plus years.  

o Three of these historic farm owners were childhood friends and 

grew up together. Today, they talk to civic groups to help 

spread the word about Ohio’s Historic Family Farms program. 

 

We do these things because we see great value in educating people and telling 

these amazing stories of Ohio agriculture. We do these things to help close the 

gap between producers and consumers. Farmers make up roughly 2 percent of 

the population. That very small percentage of people are providing food, milk, 

materials for clothing and shelter, and even fuel, to the remaining 98 percent.  

• Ohio has nearly 12 million people. Although most of Ohio is rural, we have 

14 metropolitan areas interspersed between Ohio’s nearly 14.3 million acres 

of land that are dedicated to agriculture.  



• Today, on that land, Ohio has more than 75,000 farms that grow or raise 

more than 200 diverse agricultural crops and livestock.  

• If you had eggs for breakfast and they tasted especially fresh, that’s because 

they probably came from an Ohio farm. Ohio poultry farmers produce more 

of the nation’s eggs than anywhere else in the country except Iowa (8.7 

billion eggs). 

• The Swiss cheese you get on your ham sandwich also just might be from 

Ohio, because we produce more Swiss cheese than anywhere else in the 

nation.  

• Because of the wide-variety of soils, climate, infrastructure, and access to 

water, our farmers have everything going for them. Ohio’s producers work 

hard every day to provide us, and the nation, with sizeable quantities of 

many agricultural products, including corn, soybeans, wheat, milk, pork, 

tomatoes, apples, and grapes.  

• Our corn and soybean crops are important and have production values in the 

billions.  

• Our milk cows produce more than 5.4 billion pounds of milk (2014). We 

raise more than 2.2 million hogs for meat. 

• We are also known for cattle production.  

o Beef is big in Ohio, especially in the southeastern part of the state. 

o We have nearly 17,000 beef farm families in the state that produce 

434 million pounds of beef each year.  

o Ohio is also home to Select Sires, a world-class, internationally-

known genetics supplier that is expanding top-notch Ohio livestock 

genetics all over the world.  



• In addition to those traditional crops and livestock, Ohio is a major top ten 

producer of what are sometimes considered “non-traditional” agricultural 

crops, including maple syrup, nursery stock, wine, and even paw paws.    

• This raw production helps us supply major supermarkets and food 

processing facilities like Bob Evans Farms, Campbell Soup, Dannon, 

General Mills, and Kroger. 

• Agriculture continues to be an economic engine, not just for our state, but 

for the entire nation. With the world population growing, world wealth 

increasing and the demand for food and ag products skyrocketing, that isn’t 

going to change anytime soon. 

• The size of global agriculture has grown dramatically in recent years, 

in production and market value because of technology and growing 

demand. 

• In the last 15 years, we have tripled the volume of corn produced. 

 

We were very fortunate that our Super Berry School coincided with Agricultural 
Week in Ohio and extremely fortunate to have Director Daniels speak to the Super 
Berry School attendees.  It just makes you want to go out there and make a 
difference. 



Sensitive Crop Registry-It’s Free to Sign Up-What Are You 
Waiting For?  http://www.agri.ohio.gov/scr/  

The Ohio Sensitive Crop Registry (OSCR) is a free and secure web map showing locations in 
Ohio which are susceptible to damage by pesticide drift or off-target applications. Information is 
voluntarily provided and mapped by commercial plant producers and beekeepers. These maps 
and lists of locations are made available to pesticide applicators and other Registry users. 
 
This registry is reserved for commercial plant and fish producers, beekeepers, and pesticide 
applicators. Commercial plant production includes orchards, nurseries, greenhouses, tomato and 
grape productions as well as organic crops. Sensitive habitats are currently not included on the 
Registry, nor is this site intended for homeowners or individuals with pesticide sensitivity. 
 
Good relations and communication with your neighbors remains the best way to reduce the risk 
of pesticide damage. Using OSCR is a simple way of informing pesticide applicators that your 
production area is sensitive to pesticides. The Registry also provides a secure way for beekeepers 
to share their hive locations with applicators and receive notifications from them about future 
spraying. 

 

If you would like to search the registry only: 

• Create an account and check the box for Applicator. 
• Once you receive a username and password via email, you may sign-in to the Registry 

and click the “Sensitive Crops Search” tab that appears. 

If you would like to add your production or apiary to the registry: 

• You will need to create an account and check the box for either Producer or Apiarist. You 
may also select Applicator if you want to search the registry as well. 

• After you receive your username and password via email, you will need to draw your 
property on the map to add your hive(s) or production location(s) to the registry. Please 
see the User Manual or Quick-start Guide for details. 

Legal Disclaimer: Data and information provided on the Ohio Sensitive Crop Registry are 
voluntarily supplied by commercial producers and pesticide applicators. Neither the Ohio 
Department of Agriculture, nor any of their employees or agents make any warranty, express or 
implied, nor assume any legal liability or responsibility for the accuracy, completeness, 
usefulness or merchantability of any information apparatus, products or processes disclosed, nor 
represent that use would not infringe on privately owned rights. The registry is provided as a 
service to producers and pesticide applicators and does not eliminate any liability of the registry 
user regarding compliance with all applicable State, local and federal laws and regulations. 
Actions undertaken on the basis of this information are the sole responsibility of the user. 

http://www.agri.ohio.gov/scr/
http://agri.ohio.gov/scr/CropRegistry/RegisterRequester/RequestToRegister.aspx
http://agri.ohio.gov/scr/CropRegistry/RegisterRequester/RequestToRegister.aspx
http://www.agri.ohio.gov/scr/OSCR_UserGuide_v1-2.pdf
http://www.agri.ohio.gov/scr/VideoGuides/how-to_guide.pdf


 

 

Good morning, 
 
It has been about a year since our last general update, but make no mistake -- the Save Our Crops 
Coalition (SOCC) continues to diligently pursue its mission of preventing crop injury from drift and 
volatilization arising from the use of the new GMO technologies utilizing 2,4-D and dicamba.  
 
As you may have already guessed, SOCC has been waiting for EPA to make further decisions regarding 
the use of dicamba.  In this instance, we believe that waiting is good news for our membership.  There 
would seem to be no reason for EPA to take such time to review these new dicamba uses, except for 
pressure, from us and others, highlighting the long established track record of off-target dicamba 
movement and crop injury to ensure that any future and new use of dicamba products is safe. 
 
In spite of this waiting period, we wanted to update you on a few top-line items: 
 
— First, as you may already know, dicamba tolerant soybean and cotton seed have been approved for 
use in 2016, but dicamba HAS NOT been approved for over-the-top use on soybeans or cotton in-
season.  Advertisements and news articles found in the agricultural press have not readily discussed the 
commitments Monsanto and BASF have made to SOCC and to EPA regarding labeling (such as the wind 
blowing away from certain sensitive crops) to curtail certain high-risk uses of such products.  These 
commitments are real, and we hope will be effective.  
 
Presently, we do not, at this time, believe there is any chance that in-season dicamba use will be 
approved in 2016, because EPA has not made any preliminary determination and started any public 
comment periods.  Even when approvals are granted, we do not believe such approvals will permit the 
use of ‘tank mixes’, such as AMS or other adjuvants, of Monsanto's Clarity with ‘Vapor Grip’ because of 
increased volatility.  Yet, we do believe the reality is that it is likely applicators may continue to mix 
other ingredients to make the sprays more effective, even when these mixes are off-label.  SOCC is 
working to find solutions to make such off-label use more difficult for unscrupulous applicators. 
 
— Second, there remain very few residue tolerances for dicamba on food crops.  SOCC petitioned for 
residue tolerances on food crops, and Monsanto and BASF, in response, submitted applications for such 
tolerances, unfortunately, we believe residue tolerance approvals are a long way away. 
 
— Third, we have been made aware of a very dramatic off-target drift incident so drastic that dicamba 
moved across the Mississippi River from Arkansas into Mississippi.  We will keep you advised as we learn 
more but fully believe this is potentially a harbinger of our futures when the widespread use of Dicamba 
becomes a reality. 



 
— Fourth, it may be worth taking a moment to reflect on what our situation might have been like had 
Dow and SOCC not reached a mutually beneficial agreement to curtail certain high-risk uses of 2,4-D.  
Consider, for instance, this last cropping season in Australia.  Australian cotton farmers faced one of 
their worst growing seasons due, in significant part, to herbicide damage related to the heavy use of 
generic 2,4-D in certain cotton producing areas.  I am so thankful that SOCC made curtailing the use of 
generic forms of 2,4-D one of its key priorities in its deal with Dow.  See the link below for more 
information regarding this last Australian cropping season: 
 
http://mobile.abc.net.au/news/2016-01-09/cotton-farmers-struggling-with-crops-due-to-
pesticide/7078590 
 
— Finally, a Colorado rancher is heading to jail for spraying pesticides in contravention of a court order.  
I mention this story only to underline how drift incidents can create such ugly legal fights among 
neighbors.  I tend to think of American agriculture, and its communities, as one large, if sometimes 
rowdy, family.  Our goal should always be to ensure that our policies do as much as possible, at the 
outset, to avoid such legal fights among the ‘family' as possible.  See a link to this somewhat sad story 
below: 
 
http://www.denverpost.com/news/ci_29606831/colorado-rancher-jail-bound-spraying-mosquitoes-
protect-wife 
 
SOCC will continue to monitor and represent the specialty crop industry until these new uses are given 
final approval by the EPA.  We want to thank all of you for your continued support as we enter the final 
phases of this long journey.  Much progress has been made, but the journey is not completed.  We stand 
ready to answer any questions or receive your guidance or comments as we proceed. 
 

Please let me know if you have questions or comments. 
 
Sincerely, 
 
Steve Smith 
Chairman, Save Our Crops Coalition 

http://mobile.abc.net.au/news/2016-01-09/cotton-farmers-struggling-with-crops-due-to-pesticide/7078590
http://mobile.abc.net.au/news/2016-01-09/cotton-farmers-struggling-with-crops-due-to-pesticide/7078590
http://www.denverpost.com/news/ci_29606831/colorado-rancher-jail-bound-spraying-mosquitoes-protect-wife
http://www.denverpost.com/news/ci_29606831/colorado-rancher-jail-bound-spraying-mosquitoes-protect-wife


Vine & Wine News @ “Buckeye Appellation” 

By:  Imed Dami and Diane Kinney, HCS-OSU 

 

This year, we have added a new section to OGEN named “Vine and Wine News @ 
“Buckeye Appellation”.  This section will provide updates on grape growing and wine 
making in Ohio and elsewhere.  These updates will be posted on the program website, 
Buckeye Appellation at: http://ohiograpeweb.cfaes.ohio-state.edu/  .  We would like to 
invite you to visit the website on a regular basis to help inform you of what our OSU 
Team has available to you through OGEN, TGE, research updates, events and news.  
Our hope is that it becomes a resource you look up periodically.  So why not bookmark 
this site today? 

In the month beginning February 29 through the end of March we have added the         
following: 

   Educational Materials: 

 Ohio Grape Electronic Newsletter (OGEN) on homepage and tab (current issue). 

 The Grape Exchange (TGE) on the homepage and tab (latest posting on 7 Mar). 

  Educational Events: 

 7 March:  Pruning Workshop at Shade Winery 

 10 March:  Solar Energy Workshop at OSU/OARDC Wooster 

 18 March:  Super-Berry School at OSU-Piketon 

 22 March:  2016 LERGP Annual Winter Grower Conference at Cornell University, 
NY 

 24 March:  Pruning Workshop at Brumbaugh Vineyard 

 4 April:  2016 Grape Kick-off Meeting, Michigan State University 

 11 April:  Spotted Wing Drosophila Workshop, Wilmington College 

 

http://ohiograpeweb.cfaes.ohio-state.edu/
http://ohiograpeweb.cfaes.ohio-state.edu/newsletter
http://ohiograpeweb.cfaes.ohio-state.edu/newsletter
http://ohiograpeweb.cfaes.ohio-state.edu/events/pruning-workshop-shade-winery
http://ohiograpeweb.cfaes.ohio-state.edu/events/solar-energy-workshop
http://ohiograpeweb.cfaes.ohio-state.edu/events/super-berry-school-0
http://ohiograpeweb.cfaes.ohio-state.edu/events/2016-lergp-annual-winter-grower-conference
http://ohiograpeweb.cfaes.ohio-state.edu/events/pruning-workshop-brumbaugh-vineyard
http://ohiograpeweb.cfaes.ohio-state.edu/events/2016-grape-kick-meeting-mi
http://ohiograpeweb.cfaes.ohio-state.edu/events/spotted-wing-drosophila


Brianna and La Crescent: 
Ten Viticulture Tips

John Thull and Jim Luby
University of Minnesota

Photo by Nicholas Howard
Photo by Dave Hansen 
Univ. of Minnesota



Brianna

• Bred by Elmer Swenson, 1983
• Named by Ed Swanson, Cuthills Vineyard, NE 

in 2002
• Kay Gray x ES 2-12-13

Prairieberry.com



Brianna
Site Selection and Vineyard 

Establishment
• Vine spacing of 8' will fill the trellis, except in some low 

fertility, high pH soils.
• Vines fight upward growth. Do not use a VSP trellis system.

Ohio State Univ Bulletin 815

Cuthillswinery.com



Brianna
Training and Pruning

• Long, trailing shoots with stubborn tendrils.
• Long shoot internodes so leaf pulling not as critical as for La 

Crescent.

Traveliowa.com



Brianna
Training and Pruning

• Cluster weights are typically under 1/4 pound. 
– Buds on node position 4 - 12 generally produce larger 

clusters
– Very fruitful from secondary buds



Ohio State Univ Bulletin 815

Brianna
Training and Pruning

• Long cane renewal pruning with renewal spurs may 
work well for many areas. 
– Can tie 2 canes together in both directions to improve 

yields during cordon renewal.

• 5 to 8 buds per foot of trellis retained at pruning 
works well on healthy, mature vines.

After  PruningBefore  Pruning



Brianna
Disease and Pest Management

• Clusters are susceptible to Downy Mildew. 
– Vine is highly sensitive to copper and moderately sensitive 

to sulfur.

Photos by David S. Jones and Patricia McManus, University of Wisconsin

Downy Mildew on leaf and Cluster Copper damage 



Brianna
Harvest Considerations

• Berries plump up after veraison. Compact clusters 
tend to split some berries inviting wasps and sour 
rots to take hold.

• Harvest at around 14-16 Brix to avoid over-
development of unwanted foxy aromas.
– usually late August to early September in Minnesota.

Wikipedia.org



La Crescent

• Introduced in 2002 by UMN
• St. Pepin x ES 6-8-25

Photos by David L. Hansen, University of Minnesota



La Crescent
Site Selection and Vineyard Establishment

• Vigorous vine 
– Space vines 6' apart in the row if organic matter < 2.5%.
– Space vines 8‘ apart if O.M. is > 3%.
– Soils that are too fertile and too wet lead to hardiness 

issues.

Photo by David L. Hansen, University of Minnesota



La Crescent
Training and Pruning

• For VSP, shoots readily trained upward if catch wires are 
provided within 7-9" above the fruiting wire, and every 12-14" 
thereafter. 
– High Cordon or GDC training is recommended for fertile sites to de-

vigorate shoot growth.

• Avoid using the 'bull canes', which are less hardy, to build the 
vine's framework (trunk or cordon).

7-9"

12-14”

Ohio State Univ Bulletin 815

Ohio State Univ Bulletin 815



La Crescent
Training and Pruning

• Cane or Spur Pruning Systems work well. 
– An old cordon can be phased out while a new cordon is 

phased by tying down a cane in tandem with an aging 
cordon to ensure fruitfulness.

• Open canopy best achieved by retaining 5 to 7 buds 
per foot of trellis when ~100% bud survival. 
– Adjust shoot counts before the 12" shoot stage.

Ohio State Univ Bulletin 815



La Crescent
Training and Pruning

• Best fruit quality is achieved with > 85-95% of the fruit fully 
exposed to the sun. Should safely ripen 3 to 5 Tons/A.

• Leaves and laterals need to be pulled from the fruit zone very 
early (soon after bloom) to achieve best juice chemistry, 
flavor, and aroma results.

Photo by David L. Hansen, University of Minnesota



La Crescent
Disease and Pest Management

• La Crescent leaves are very susceptible to Downy 
Mildew, but the fruit is very resistant.

Photo by David L. Hansen, University of Minnesota



La Crescent
Harvest Considerations

• Berries have a tendency to shell in some cases before 
full ripeness is achieved.
– Harvest in Minnesota occurs in mid to late September. 

Photo by David L. Hansen, University of Minnesota



Thank you!



Brianna
Viticulture, Enology, and Wine tasting

Jim Luby and Murli R Dharmadhikari
NGP meeting Kalamazoo MI

2/24/16
1
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Brianna
• Synonyms: 7-4-76 

• Pedigree: ‘Kay Gray’ x E.S. 2-12-13

• Origin: Osceola, Wisconsin. Bred by Elmer Swenson 

• Cross/Selection/Test: Cross made in 1983; selected in 1989 as 
a table grape and 2001 as wine grape

• Named by Ed Swanson, Cuthills Vineyard, Pierce NE, 2002

2



Styles of Brianna
1. Crisp light bodied white: crisp, lively, light in alcohol 
and not assertive in taste or aroma
Ex: Sauv. Blanc, Pinot Gris, Pinot Grigio, and Chenin Blanc

2. Smooth medium bodied white: medium in body, flavor 
and acidity with a touch of sweetness in some cases

3. Aromatic dry or off dry white: fruity, perfumed, 
aromatic, floral medium bodied dry or off-dry 
Ex:  Riesling, Muscat, Gewurztraminer , Sauv. Blanc

3



Styles of Brianna, cont.
4. Barrel-fermented or partially barrel-fermented style:      
increased aromatics, richness and mouth-feel
Ex: Chardonnay

5. Sparkling: 100% pure or in a blend, either bulk-
carbonated or “Methode Champenoise”: Sparkling wines 
are becoming more popular every day, low Brix at harvest 
lends itself to secondary in-the-bottle fermentation
Ex: Successful sparkling wines from L. Mawby (MI) and 
Illinois Sparkling Wine Co.

4



Brianna Aroma/Flavor Descriptors

• Wine Quality and Characteristics: ‘Brianna’ can be made into a 
semi-sweet white wine with pronounced pineapple nose and flavor 
when fully ripe. 

• For light table wines with more grapefruit, tropical, and slight floral 
characteristics, ‘Brianna’ is best harvested between 3.2-3.4 pH. 

• Elmer Swanson noted that the grapes are high in pectin, and need 
extra enzymes for good juice yield. Whole-cluster pressing can help.

• Acquaviva winery:  Sweet, medium body wine. Flavors are predominantly 
peaches, apricots, lime-candies, grapefruit, and pineapple. Ideal as a 
dessert wine.

• Miletta Vista :  Brianna wine is filled with flavors of tropical fruits like 
pineapple, mango and kiwi. A great sipping wine for the sweeter palate.

5



Brianna Vinification
• Harvest early based on pH. Whole-cluster press with rice hulls and 

pectinase enzyme to boost clarification and juice yield

• Settle well, may use Bentolact-S addition to pre-fine/settle the juice

• Ferment cool with chosen yeast strain, 52F to 58F

• Minimize Oxygen exposure

• Clean racking and proper sulfiting during processing/maturing, aim 
to inhibit Malo-Lactic (secondary) fermentation

• Clarify, stabilize, filter, and bottle

6



Whole-Cluster Processing
(…and you won’t need to clean you de-stemmer!)

7



La Crescent
Viticulture Enology and Wine tasting

8
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La Crescent

• Pedigree: ‘St. Pepin’ x E.S. 6-8-25 (V. riparia x ‘Muscat 
Hamburg’)

• Origin:. University of Minnesota Horticultural Research 
Center. Developed by Peter Hemstad and James Luby

• Cross/Selection/Test: Cross made in 1988; selected in 1992; 
tested as MN 1166 

• Introduction: 2002

9



Styles of LaCrescent
1. Crisp light bodied white: crisp, lively, light in alcohol and not 
assertive in in taste or aroma with a dry finish 
Ex: Sauvignon Blanc, Pinot Gris, Chenin Blanc 

2. Smooth medium bodied white: medium in body, flavor and acidity 
with a touch of oak
Ex: Chardonnay, Sauv. Blanc, Pinot Gris , Semillon and other blends 

3. Aromatic dry or off dry white: fruity, perfumed, aromatic, floral 
medium bodied dry or off-dry 
Ex: Riesling, Muscat, Gewurztraminer , Sauv Blanc

4. Sparkling: 100% pure or in a blend, either bulk-carbonated or 
“Methode Champenoise”
Ex: Successful sparkling wines from L. Mawby (MI) and Illinois 
Sparkling Wine Co.

10



LaCrescent Major Acid 

• Malic acid 

11



La Crescent Winemaking Tips

• Hand harvest at cool temperatures if possible
• Consider whole-cluster pressing, rice hulls recommended 
• Use SO2 to prevent oxidation and to control “bad bugs”
• Add enzyme and Bentolact-S to help settle the juice.
• Rack juice and inoculate with aromatic style yeast (Note: Lalvin C, 

SVG and 71B can help lower TA via Malic to Ethanol conversion)
• Ferment at cooler temperatures, 52-58F 
• Fine/clarify and stabilize wine
• Filter, back-sweeten slightly with “sweet reserve” (unfermented 

juice) or concentrate, or by stopping fermentation early, sugar
• Sterile Filter using .45 micron membrane/or add sorbate and bottle 

12



Brianna
Fireside , IA 

The nose is big and inviting while 
the palate is full of bright acidity 
and ends with a clean finish. The 
color is a light gold.

13



Brianna 
Tucker’s walk, SD

Tucker’s Walk Brianna is a fruity, white wine made 
from cold hardy Brianna grapes developed by Elmer 
Swenson. We make it with some sweetness that goes 
with its light pineapple nose and fruity disposition. 
Brianna seem to like it at Tucker’s Walk, and we love to 
work with these wonderful grapes. Pairs well with 
chicken, fish, salads, and our favorite - bacon, lettuce 
and garden ripened tomato sandwiches. Serve chilled.

14



La Crescent
Staller Estate WI

Reserve La Crescent, A dry oak-
aged white from hand selected 
grapes displaying forward notes of 
apricot & sweet-cream butter 
followed by ripe pear, a chalk 
minerality and aged vanilla spice. 15



La Crescent
Northern Sun  MI

LaCrescent is an off-dry wine 
bursting with  fruit aromas.  
Winner of  three medals in 
competitions including Indy 
International Wine, Michigan Wine 
and Spirits and Grand Harvest 
Awards in Sonoma California.

16



Take time to enjoy

Thank You

17



Common Vineyard Insects 
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Updates on Spotted Wing Drosophila 
in Ohio

March 16, 2016
Northeast Ohio Winter Grape School

Dr. Elizabeth Long
Dept. of Entomology, OARDC
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bugguide.net



Spotted wing drosophila

• Looks a lot like the common fruit fly...

• attacks healthy ripening fruit (still on plant)!
• Early: cherries
• Mid: raspberries, blueberries, blackberries
• Late: grapes
• Also peaches, plums, strawberries, & cherry 

tomatoes

Photo by G. Arakelian

Photo: Ed Show

Photo: Hannah Burrack, NCSU
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SWD Identification
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Spotted Wing Drosophila in Ohio

• Bad news
• Widespread
• Severe damage

• Good news
• Under control if insecticide program 

used
• Traps help determine need



SWD Range in Ohio

2011

2012

2013
2014

Trap network
Red: found

Green: not found

bugguide.net



Status of SWD on wine grapes

• In West: grapes not preferred
• In East: more problem

• Why?
• More wild host plants in east
• Higher humidity
• Higher rainfall

Doug Pfeiffer, Virginia Tech



Status of SWD on 
wine grapes

• Risk:
Red varieties are most at risk, but white 
varieties also at risk.

• Damage:
Is worse in thin-skin varieties and in late
varieties.

• Time of attack:
Egg-laying by SWD begins ~15o brix

Doug Pfeiffer, Virginia Tech



Injury on grapes

Photo: E.C. Burkness, University of Minnesota
Photo: Christine Vrooman

Adult SWD on pinot noir
SWD larvae in pinot noir



No significant difference in preference or survivorship 
among 6 varieties (but study to be repeated)

Doug Pfeiffer, Virginia Tech

Does grape variety matter?



Monitoring Spotted Wing Drosophila

Scenario Action needed

SWD not yet 
found on farm

Use bait trap for adult fly, weekly, all 
season or until first detection of adult 

SWD was found 
on farm last year

Use bait trap for adult fly, until first 
catch of the new year, to determine 

when spray schedule should start

SWD was found 
on farm this year

Use salt test weekly to see if control 
program effective



Monitoring adult SWD flies with traps

You can build your own trap!

Option 1:
• Use 1 quart clear deli container
• Make ¼” holes around 1 side

Option 2:
• 24 oz peanut butter jar
• Make 5 holes @1”, cover with mesh
• Add red tape

Photo: Elizabeth Beers, WSU



Bait for SWD traps

• Use apple cider vinegar (1 inch) + a drop of 
dish soap

• Alternative: use fermenting bait
1. Mix: Yeast (1/4 tsp active dry)

Sugar (1/2 tsp)
Flour (2 Tbsp)
Water (4 tsp)

2. Put in 4-oz cup with mesh cover
3. Float cup on apple cider vinegar in jar 

trap

Photo: Elizabeth Beers, WSU



SWD in Ohio: results of trapping, 2014



blueberries blackberries

raspberries grapes

First detection of 
SWD adults in 

traps, 2014

ACV= vinegar
Y = yeast



Identifiers with microscopes

Curtis Young

*

**

*
*

*

Tim Malinich

Thom Harker, Gary Gao & Brad Bergefurd 

Jim Jasinski

Celeste Welty

Rory 
Lewandowski, 
Ron Becker, 
Elizabeth Long



Testing fruit for SWD 
larvae using the salt test

• Put ripening fruit (2-4 cups) in zip-top bag
• 4 cups warm water + 1/4 cup salt
• Examine for floaters in 15 minutes
• To find smallest larvae, pour through coffee filter

Photo: Gail A Langellotto

salt



Salt test proportions

Salt Warm water
1 Tablespoon 1 cup
¼ cup 1 quart (4 cups)
1 cup 1 gallon



Salt test



Salt test results: fruit lots inspected for SWD 
larvae at Holmes County produce auction



Managing SWD

• Harvest fruit promptly; as soon as it is ripe!
• Chill the fruit as soon as possible after harvest
• Sanitation

• Destroy any leftover fruit
• Culls in clear plastic bags in sun, 1 week

• Strongly recommended

• Remove wild hosts
• Insecticides

Photo: Bev Gerdeman



Managing SWD: removal of nearby wild hosts

• Wild blackberry
• Pokeweed

• Mock strawberry
• Tartarian honeysuckle

• Bush honeysuckle
• Silky dogwood

• Persimmon
• Rose hips



Insecticide chart for SWD on all crops
( http://bugs.osu.edu/welty/pdf/SWD_Ohio_handoutV11.pdf ) 

http://bugs.osu.edu/welty/pdf/SWD_Ohio_handoutV11.pdf


SWD Management Summary
• Use bait traps, check weekly

• If any SWD in traps, start spray program when berries 
start to color:

• Spray every 7 days until final harvest
• Alternate:

• Delegate (7-day PHI) + sugar
• Assail (3-day PHI) + sugar
• Malathion (3-day PHI) + sugar

• Do a salt test with ripe fruit, weekly
• If larvae are detected use 5-day interval, or switch product



Biocontrol??

• Natives: ~2% parasitism
• Exploration in Korea

• 4 parasitoid species
• In quarantine @ Berkeley

bugguide.net
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Questions?

Elizabeth Long
OSU Entomology, OARDC

Office: (330) 202-3556
E-mail: long.1541@osu.edu

bugguide.net



Dave Scurlock, Dr. Gary Gao and Ryan Slaughter 



Objectives in Piketon 
1 Determine when SWD first Appears 
 
2 Determine Fruit Preference-blackberries, 
 raspberries, grapes and strawberries 
 
3 Determine if SWD appears earlier in dark or 
 white grapes 



Method-trap placement 
 Multiple traps were placed in areas of interest 
 Woods-April 3 
 Strawberries-May 7 
 Blackberry and Raspberry-June 16 
 Grapes-August 14 



First Detection 
 Woods first, followed by blackberry and HT 

raspberry about the same time-August 14 
 No SWD found in Strawberry plantings 
 Oct. 30, Few SWD caught in Grapes-*darker grape(60) 

had more SWD than whites(53) but not significant 
 Few SWD caught in Blackberry-few fruits 
 Oct.30, 2nd Highest catches-HT-Raspberries  
 Nov.13, Highest catches in the Woods 



Table 1 Total # & Dates of SWDs Trapped at Piketon 

Trap 
location 

Traps/ 
location 

Trap 
Dates 

Fruit 
Harv. 
Date 

Date 
1st 
trapping 

Total 
# 1st 
SWD 

Total # 
last 
trap 

Highest 
# in 1 
trap 
date 

Woods 6 Apr 3-
Nov 27 

0 Aug 14 1 67 623 
Nov.13 

Strawberry 6 May 7-
Jun 11 

May 9-
Jun 4 

0 0 0 0 

Blackberry 11 Jun 16-
Aug 28 

Jul 21-
Aug 20 

Aug 14 3 0 6 
Aug20 

High 
Tunnel 
Raspberry 

8 Jun 16-
Nov 27 

 

Jul 31-
Sep 15 

Aug 14 
 

5 60 39 
Oct30 

Grapes 18 Aug 28-
Oct 30 

Sep 26-
Oct 27 

Sep 11 3 64 13 
Oct30 

Results 



Table 2  SWD Trapped in Dark vs. White Grapes 

Cult. Fruit 
color 

Sep 4 Sep 11 Sep 25 Oct 3 Oct 16 
 

Oct 23 
 

Oct 30 
 

Hibernal White 0,0,0 
(0) 

1,0,0 
(1) 

0,0,3 
(3) 

1,1,1 
(3) 

0,0,0 
(0) 

1,3,3 
(7) 

0,3,1 
(14) 

Noiret Black 0,0,0 
(0) 

1,0,0 
(1) 

0,1,2 
(3) 

7,5,5 
(17) 

1,1,0 
(2) 

2,1,2 
(5) 

0,7,2 
(37) 

Vidal White 0,0,0 
(0) 

0,0,0 
(0) 

0,0,1 
(1) 

0,0,1 
(1) 

1,0,0 
(1) 

1,4,3 
(8) 

11,0,13 
(35) 

Chamb. Purple 0,0,0 
(0) 

0,0,0 
(0) 

0,2,1 
(3) 

1,2,4 
(7) 

0,2,0 
(2) 

0,2,1 
(3) 

5,1,2 
(23) 

Total # of Males and Females trapped in 3 different traps/variety 



Objectives Learned in Piketon 
 

1 Determine when SWD first appears Aug 14 
       (Woods, Blk. Berries & HT Raspberries) 
 
2 Determine Fruit Preference-blackberries, 
 raspberries, grapes and strawberries 
 
3 Determine if SWD appears earlier in dark or 
 white grapes-*NS- trend toward dark 



2015 Wooster SWD Trapping 

Male Female-serrated 
ovipositor, no wing 
spots 

http://www.bing.com/images/search?q=female+spotted+wing+drosophila+image&view=detailv2&&id=CD13E7452EF2E2C6223C57E2139D4CFE7420EB99&selectedIndex=0&ccid=okmmnstL&simid=608000437546125189&thid=OIP.Ma249a69ecb4b78857b62b050d11b3e88o0


2015 SWD Wooster Data 
Dates  
Traps 
checked 
B.Rasp 
& Sweet 
Cherry 

Black 
Rasp. 

# SWD 
Detected  

Sweet 
Cherry 

# SWD 
Detected  

 

Dates 
Grape 
Traps 
Checked 

# SWD 
Detected  

 

5/18/15 0 0 8/03/15 0 
5/25/15 0 0 8/10/15 0 
6/01/15 0 0 8/17/15 0 
6/08/15 0 0 8/24/15 0 
6/15/15 0 0 8/31/15 5+5 
6/22/15 0 0 9/07/15 0 
6/29/15 0 0 9/10/15 4+2 
7/03/15 2+3 0 

*SWD traps used were from Trece’ 



Insect Pest Time Table of Destruction & Overwintering 

Insect 
Flea beetle or  

Steely bug 

Time Damage 
occurs 
Bud swell 
 
Control 
Sevin XLR Plus (4F)  
Baythroid XL  
Danitol 2.4EC  
Renounce 20WP  
Scorpion 35SL 2-5 fl 
oz; 
9-10.5 fl oz 
Use the low rate for 
foliar application; use 
the high rate for soil 
application. 
 

Overwinters 
Adults in leaf litter 
 
 

 
 



Phylloxera 
Insect 

Phylloxera 
 

Time Damage 
occurs 
Most destructive 
pest worldwide. 
Asexual, wingless 
crawlers cause galls 
on new leaves. 
Control 
7-10” inch shoot 
growth apply. 
Admire 
Pro(soil/foliar), 
Assail, Baythroid, 
Danitol, Leverage, 
Movento or 
Mustang Max  

Overwinters 
Eggs under the bark 
of grapevines 
 

 
 



Grape Berry Moth 
Insect 

Grape Berry Moth 
 

Time Damage 
occurs 
1st lay eggs & larva 
feed on flowers 
2nd generation 
matures in 
Aug/Sep. & tunnels 
in berries. The 2nd 
or 3rd generation do 
the damage 
Control 
Pheromone traps 
and Mating 
disruption Isomate 
ties.  Usually need 
at least 5 acres to be 
effective 

Overwinters 
Cocoons in Leaf 
Litter 
 

 
 



Rose Chafer 
Insect 

Rose Chafer 
 
 

Time Damage 
occurs 
May & June. Bloom-
destroys blossoms.  
As adults it also 
skeletonizes leaves 
Control 
The OSU 
Entomology 
developed a 
powerful feeding 
attractant & JB trap. 
Mycoinsecticide 
Beauveria bassiana  
Botani Gard ES 
Or 
Botani Gard WP 

Overwinters 
Larva in earthen cell 
in soil 
 

 
 



Grape Leafhopper 
Insect 

Grape Leafhopper 
 
 

Time Damage 
occurs 
Appears when 
leaves are half 
extended.  Best 
controlled 10 days 
after bloom(nymph 
stage) 
Control 
Actara, Admire 
Pro,Assail,Baythroid
or Danitol 
Bio 
Green lacewing, 
Diatomaceous earth 
&/or control 
broadleaf weeds 

Overwinters 
Adults in wooded or 
littered 

 
 

http://www.bing.com/images/search?q=grape+leafhopper+damage+images&id=1AE8B6E41E58F749040E177EBD9F40B26386F8BD&FORM=IQFRBA


Brown Marmorated Stink Bug 
Insect 
BMSB 

 

Time Damage 
occurs 
May-Oct.  Has 
piercing mouth 
parts that can 
penetrate fruit to 
promote 2nd 
infections. 
Control 
Chemical Control 
Belay 2.13SC 
Danitol 2.4EC  
Biological 
Egg parasitoids - 
Trissolcus spp 

Overwinters 
Homes & Woods 
 

 
 



Japanese beetle 
Insect 

JB 
 
 

Time Damage 
occurs 
End of June 
beginning of July.  
Depending on year 
you can have several 
flushes 
 
Control 
SevinXLR 
Bio Control 
Milky Spore 
Entomopathogenic 
Steiner nematode 

Overwinters 
Grubs in the soil 
 

 
 



Multicolored Asian Lady Beetles 
Insect 

Grape Berry Moth 
 

Time Damage 
occurs 
Harvest time to the 
fruit.  Adults can 
live one year. 
 
Control 
Pick Fruit before it 
is over ripe 
Shake Trellis to 
Make them fly? 
Float Fruit after 
picking to skim off 
MALB 
Bio Control 
Aza Direct 
 

Overwinters 
Woods & Homes 
*Govt. claim it was 
brought in on an 
Asian freighter.  
Different than the 
one released in PA 
in 1978/81 to control 
aphids in soybeans? 

 
 



Thank You! 
David Marrison for Organizing The 2016  Winter 

Grape School  
And  

Grand River Cellars for Hosting 
 
 
 
 

Contact Information: 
Dave Scurlock, OSU/OARDC Viticulture Outreach Specialist 

Email: scurlock.2@osu.edu 
Office Phone: 330-263-3825 
                Cell: 330-464-0193 

mailto:scurlock.2@osu.edu


Source: American Fruit Grower March 4, 2016 

Perimeter Spraying For 
Grape Berry Moth Can Cut  

Posted By: Ann-Marie Jeffries | 

 
A team of researchers is working to develop cost-effective spray equipment that allows growers 
to spray vineyard edges for better control of grape berry moth. 

New research offers some insight into the most effective methods for combating grape berry 
moth, and the equipment necessary for grape growers to employ these methods in the vineyard. 

The Grape Berry Moth Precision Application of Reduced Risk Insecticides project looked at 
various spray methods and found precision spraying works just as well as full cover sprays to 
control grape berry moth. 

Grape berry moth tends to be more prevalent in vineyards situated next to woodland areas, and 
research conducted as part of the project in 2014 found border areas of vineyards suffered 
significantly more damage from grape berry moth (up to 70% damaged clusters) compared to 
just 10% to 20% damaged clusters in interior areas. 

Rufus Isaacs and Keith Mason in the Michigan State University Department of Entomology 
found mid-season precision spraying around the edge of vineyards using a higher low-risk 
insecticide rate offered better control compared to standard full cover applications. 

In addition, applying insecticides only at the border of the vineyard can reduce chemical input 
expenses to as little as 20% to 30% of the cost of a full cover application. By applying the 
insecticide during a scheduled fungicide application, the cost of the precision insecticide 
application would be minimal. 

There are environmental benefits, too, because growers can target insecticides only where 
they’re needed. “This should result in a great potential for biological control agents to persist 

http://www.growingproduce.com/author/ajeffries/


within the field, allowing for a more stable low pest population in the vineyards [and] orchards,” 
Isaacs says. 

Equipment Considerations 
In 2013, Mark Ledebuhr of Application Insight LLC joined the research team to find equipment 
solutions to make these types of precision applications possible for grape growers as part of other 
scheduled fungicide applications. 

“Single Chemical Injection (SCI), or the ability to apply a single chemical selectively on an as-
needed basis, is a mature technology in grains spraying, but adapting it to horticulture has some 
distinct challenges,” Ledebuhr says. 

Scale is just one of the challenges. Because the boom swath is wide and speeds are fast in grains, 
the flows needed to apply undiluted products are relatively easy to produce and manipulate, he 
explains. 

“In the applications we are looking at, the swaths are narrow and the speeds are slow, so when 
we’d like to apply, for example, 12 ounces to the acre of injected insecticide, that works out to a 
fraction of an ounce of undiluted product per minute. Injecting these very low flows uniformly is 
difficult; it falls below the flow ranges of the injection pumps.” 

Ledebuhr and others working on the project came up with prototype systems for this kind of 
application, but they found they still had to dilute the products with water to get suitable flow 
rates. 

“A system capable of undiluted flows in typical grape application conditions would just be too 
delicate and unreliable,” he notes. “Also, once diluted, some formulations can fall out of 
suspension and require constant agitation.” Commercially available equipment does not provide 
for this agitation. 

Another challenge is pressure, Ledebuhr says. Commercial injection systems are limited to just 
150 PSI, but horticulture sprayers often use high pressure, centrifugal, piston pumps that operate 
from at least 200 PSI. “Attempting to inject against those would render the injection system 
useless,” he says. 

To address this problem, the researchers created a system that applied the SCI flow through a 
separate spray boom not connected to the main system. It instead sprays into the main spray 
stream and is mixed there, which proved effective. 

Another challenge is latency – the time between when you inject and when the material actually 
comes out of the nozzle. 
Boom valves in grain sprayers are usually right on the boom, which minimizes latency. 

“Ideally, a properly installed SCI injects just above the boom valves,” Ledebuhr says. “The 
computer-controlled injector can then easily adjust the injected amount based on system flow 
rate and on how many valves are open with little extra hardware.” 



The boom valves in a typical vineyard sprayer, on the other hand, are usually as far away from 
the nozzles as possible, which helps limit overspray exposure. 

“This is a problem for injecting due to the volume of spray in the connecting hose,” Ledebuhr 
explains. “Depending on the sprayer design, travel time from the injection point at the boom 
valves to the spray manifolds can delay the spraying of the injected chemical eight to 12 seconds 
or more.” 

A speed of 4 mph is 6 feet per second, he adds. At typical travel speeds, the chemical may not be 
released from the sprayer for 72 feet or even more. “When you only want to spray the first 150 
feet of the row, that kind of lag just doesn’t work,” Ledebuhr says. 

To overcome this problem, the team designed a system that has injection points on the spray 
manifold, which provides latency of less than one second. Another MSU-designed system, with a 
parallel spray boom, has no latency at all. 

Economics and demographics present another challenge, Ledebuhr says. In the Great Lakes 
region, few juice grape growers use rate controllers. That means if growers wanted to employ 
perimeter spraying using a commercially available SCI, they’d have to buy a rate controller and 
all the associated control hardware as well. 

“The install can be complicated due to the small footprint typical of these kinds of sprayers,” 
Ledebuhr says. “There’s just not a lot of real estate to work with, so for an install, a grower will 
need a competent serviceperson or be willing to make fairly extensive modifications themselves 
to the sprayer.” 

These costs can add up fast, and there’s a learning curve, too. 

“Rate controllers make spraying easier, but they also make the sprayer a more complex 
machine,” Ledebuhr notes. 

Taking all of these challenges into consideration, the team has been working to develop 
relatively low-tech, stand-alone injection systems, Ledebuhr says. These systems would provide 
many of the benefits of a “true variable rate SCI system,” and also solve the problems outlined 
above. 

“We’ve worked to keep it simple enough that the average grower can implement, use, and 
maintain one,” he adds. “We now have created prototypes that are capable of working effectively 
and easily in juice grapes with most types of sprayers. These same systems should translate 
easily into winegrapes and other woody crops.” 

Commercial Availability 
As for the future commercial availability of the prototypes, many growers have said they’d be 
interested in building the equipment from kits with instructions, which would be a more 
affordable option than purchasing a complete piece of equipment. 

“This would change the economics to where there would likely be less of a cost gap between a 
currently commercially available SCI and what the MSU systems would likely retail for as a 



short-run specialty product,” Ledebuhr says. “Based on this, we’re re-evaluating the path 
forward a bit.” 

Currently, the team is looking at different commercialization options and also reevaluating 
strategies for overcoming some of the challenges of implementing the currently available SCI 
units in grapes. 

“The bottom line is that we want to figure out as many ways as possible to help growers succeed 
with precision perimeter spraying,” he says. 

 



Editor’s Note: Back by popular demand!  The Return of the Jedi or The 17 year Cicadas-coming 
in an orchard or vineyard near you soon? Some articles are worth repeating and some need 
repeating and some are requested……..The 17 year Cicada was an article that I put together in 
the January 29 issue of OGEN.  This insect has the potential to do damage in orchards and 
vineyards and will emerge this year in most of the eastern half of Ohio.  I have included some 
control measures you can take and just some plain interesting facts I uncovered in my quest for 
understanding of this Rip Van Winkle of an insect.  Hopefully you will enjoy and benefit from 
reading this again or maybe you missed it the first time.  Either way thanks for the request! 



Return of the Jedi, or the 17 Year Locusts?                            
by David Scurlock, OSU/OARDC Viticulture Outreach Specialist 

2016 is going to be the revival of the 17 year cicada in mostly the eastern half of Ohio.  The last 
invasion was back in 1999.  Brood V will emerge in MD, OH, PA, VA and WV.  I thought it 
would be good to do a little research on the cicada in preparation of its arrival in order to provide 
a warm welcome?  Cicadas feed on sap using piercing mouth parts and do not bite or sting in a 
true sense, but may occasionally mistake a person's arm for a plant limb and attempt to feed.  
Cicadas are not major agricultural pests but in some outbreak years, trees may be overwhelmed 
by the sheer numbers of females laying their eggs in the shoots. Small trees may wilt and larger 
trees may lose small branches. 
 
Exodus 10:15 - For they covered the face of the whole earth, so that the land was darkened; and 
they did eat every herb of the land, and all the fruit of the trees which the hail had left: and there 
remained not any green thing in the trees, or in the herbs of the field, through all the land 
of…OHIO? 
 
For your listening pleasure here is the song of the cicada.                                   
http://www.oardc.ohio-state.edu/grapeipm/Files/chloromera.wav    
*If this link does not work, as sometimes happens, try copying this and pasting it into your 
internet search engine 
 
 
I am going to just cut to the chase and let you know what chemicals are the best to my 
knowledge to control cicadas incidentally as you target phylloxera and other insects in this time 
period.  I called several apple growers across the state, spoke with chemical reps, pomologists 
and entomologist to piece together some information you could use.  I will then get into some 
very interesting tidbits about the cicada that I found interesting and saved that for the rest of the 
story. 
 
Chemical Recommendations 

There are no chemical recommendations for the exact treatment of 17 year cicadas in the new 
Midwest Fruit Pest Management Guide 2016.  Recommendations are taken from past 
information from the Midwest Tree Fruit Spray Guide for apples and coordinating like 
insecticides that are also labeled for grapes.  Disclaimer:  The chemicals recommended should be 
effective for cicadas but our target insect is phylloxera and overlapping of the cycles could 
control cicadas so no additional insecticides are needed to treat cicadas specifically. 

Danitol2.4EC-10.7-21.33oz/A.  This provided excellent control of phylloxera when applied at 8-
10 inch shoot growth and then reapplied in 2 weeks.  Monitoring and scouting for both 
phylloxera and cicadas should be made every couple of days.  Vineyards near wooded areas are 
going to be more susceptible to infestations. 

http://www.kingjamesbibleonline.org/Exodus-10-15/
http://www.oardc.ohio-state.edu/grapeipm/Files/chloromera.wav


Admire Pro4.6P-7-14oz/A.  This provided excellent control of phylloxera when applied at 8-10 
inch shoot growth and then reapplied in 2 weeks.  Monitoring and scouting for both phylloxera 
and cicadas should be made every couple of days.  Vineyards near wooded areas are going to be 
more susceptible to infestations.  This product can be applied as a foliar or soil applied treatment.   

Assail30SG-2.5-5.3oz/A.  This provided excellent control of phylloxera when applied at 8-10 
inch shoot growth and then reapplied in 2 weeks.  Monitoring and scouting for both phylloxera 
and cicadas should be made every couple of days.  Vineyards near wooded areas are going to be 
more susceptible to infestations.   

Disclaimer Clause:  The 2015 Midwest Tree Fruit Spray Guide and the Midwest Fruit Pest 
Management Guide 2016 both mention cicadas in them.  For apple growers you want to avoid 
pyrethroids that also kill beneficial mites which can result in a severe mite outbreak.  Insecticides 
to control cicadas in vineyards are not specifically mentioned but some of these same chemicals 
labeled in the orchard are also labeled in the vineyard and will kill the cicada although we may 
be targeting other insects that appear on the label.  In more brief words, cicadas may become 
collateral damage. 

Protection against Cicada via exclusion:  

 

Insect Nettings are the most effective way to provide protection in your backyard for your 
young trees, which are most susceptible.   This is probably not practical on a large scale.  
Because Cicada are large insects, a 1/4" mesh netting is effective. Wrap netting completely 
around the tree. Tie or seal it off at the bottom.  

Important Note: Even if the Cicadas have emerged in your area, you have 5-10 days to cover 
young trees before the female begins to cause damage, as she lays her eggs.  

Susceptible plants-All Fruit trees, Arborvitae, Ash, Beech, Black Eyed Susan, Crab Apple, 
Grapevines, Hawthorn, Hickory, Holly, Japanese Maple, Lilacs, Magnolia, Maple, Oak, 
Raspberry plants, Rhododendron, Rosses, Rose of Sharon, Spirea, Viburnum and Willow 

Non-Susceptible plants-Most flowers, Herbs, Vegetables, Pines and Firs 



Who knew, cicadas do not eat their vegetables? 

 
 
Anecdotes and quotes 
Several apple growers told me that they are aware this is the year for the 17 year cicada but are 
not too worried about them.  Recommendations would be if you are planting a new orchard you 
may want to delay planting until the females are done laying their eggs.  It is this time period that 
the female cuts slits into pencil sized wood in apple limbs to lay her eggs.  This can cause the 
limb to break and lose your fruit in producing trees.  In newly planted small trees this can set 
them back and potentially kill them.  One apple grower had removed a wooded area and 
performed a lot of cultivation in preparation for a new planting prior to the last invasion of the 
cicadas and he concluded that he had disrupted the nymphs in the soil and most likely killed a 
large number that he did not have a huge invasion and was not anticipating a large number this 
year either.  A chestnut grower is planning on applying sprays to hopefully knock down and kill 
flying cicadas during the period of breeding.  The nymphs come out of the soil and climb up 
trunks a short distance and then molt or shed their skins.  They soon form hard shells and start 
their mating song.  The adults begin to mate within 7 to 10 days and this is the time period that 
you will want to try to either prevent egg laying by netting or by chemically killing the female. 
 

 

 

 

 

 

     

 

                                                            

Adult females of cicadas injure grapevines by making ovipositional slits in the canes. 

Nymphs of periodical cicadas do not feed to any large extent on the roots of grape. Once the 
nymphs emerge from the eggs, they move 1 to 11/2 feet the ground, where they feed on the roots 
of deciduous trees. These nymphs require 17 years to complete development and emerge from 
the ground as adult cicadas. Adults emerge during late May and are present for about six weeks. 
The adult is about 1/2 inches long and has clear wings and a dark body accented with orange and 
red. 

Female ovipositional slits 



 

 Adult cicada   

 

 

 

Four different broods of cicadas occur in Ohio. Although each brood requires 17 years to 
complete its life cycle, the broods overlap, and adult cicadas emerge at intervals of two to eight 
years in different areas of the state.  Look at the map below to try to determine if you live in an 
emergence zone. 

 

 



Predators and pathogens 

 

Eastern cicada killer wasp (Sphecius speciosus) with cicada prey 

Cicadas are commonly eaten by birds, squirrels, bats, wasps, spiders, frogs, fish and reptiles 
during this time of mass emergence. Newly hatched nymphs may be eaten by ants, and nymphs 
living underground are preyed on by burrowing mammals like moles.   

Several fungal diseases infect and kill adult cicadas while another entomopathogenic fungus, 
Cordycepss spp., attacks nymphs.  Massospora cicadina specifically attacks the adults of 
periodical cicadas, the spores remaining dormant in the soil between outbreaks. 

                                                                                                              
Cicadas avoid predators using camouflage 

Cicadas use a variety of strategies to escape predators such as camouflage or rapid flight when 
disturbed.  The wings are antireflective, helping the insect to conceal itself 

Literature and folklore 

Cicadas have been featured in literature since the time of Homer”s Iliad, and used as motifs in 
decorative art from the Chinese Shang dynasty (1766–1122 B.C.).  Cicadas have been used as 
money, in folk medicine, to forecast the weather, to provide song (in China), and in folklore and 
myths around the world.  The cicada has been represented in The Cicada and the Ant based on 
one of Aesop’s fables.   In this story the cicada spends the summer singing while the ant stores 
away food, and then finds itself without food when the weather turns into winter. 

https://en.wikipedia.org/wiki/File:Eastern_cicada_killer_wasp_(Sphecius_speciosus)_with_Cicada.jpg
https://en.wikipedia.org/wiki/File:Unidentified_Cicada_(Cicadidae)_(8440634679).jpg


Food and folk medicine 

                                                                                                                     
Deep-fried Cryptotympana atrata in Shandong cuisine 

Cicadas are consumed both as adults and as nymphs.  Shells of cicadas are employed in 
traditional Chinese medicines. 

Last Fun Fact 
Question: What is the longest lived insect? 

Answer: Termite Queens.  Among all insects, even those that spend extended periods of time in 
the pupal stage like the long-lived North American 17 year cicada, there is not an insect that can 
hold a candle to the life span of a termite queen.  Termite queens can live to 50 years of age.  
Scientists have hypothesized that under ideal conditions a termite queen could potentially live to 
be over a hundred years old. 

And now you know …….the rest of the story 

https://en.wikipedia.org/wiki/File:Deepfried_cicada.jpg


Contacts:   Doug Kluck (doug.kluck@noaa.gov)
 Molly Woloszyn (mollyw@illinois.edu)

Midwest Region El Niño Impacts and Outlook| February 2016 Update 
http://mrcc.isws.illinois.edu/pubs/pubsElNino.jsp 

September 2015 Report: http://mrcc.isws.illinois.edu/pubs/docs/EN-MW-Sep2015.pdf

El Niño Impacts 
and Outlook

Midwest Region 
February 2016

Winter 2015/16 El Niño Update

El Niño EvolutionTemperature and Precipitation Outlooks 

El Niño Outlook

Although each El Niño 
is different, there are 
some general patterns 
that are predictable. 
For instance, the polar 
jet stream is typically 
farther north than 
usual, while the Pacific 
jet stream remains to 
the south. 
With the Midwest 
positioned between 

the storm tracks, warmer and possibly drier conditions can develop 
during El Niño events. This does not mean that cold weather does not 
happen during El Niño winters, but typical extreme cold weather may 
be milder and less frequent. Warmer conditions may reduce total 
snowfall and the frequency of heavy snowfall events in the Midwest. 
However, a potentially more active storm track across the southern 
U.S. poses an increased risk of heavy snow events across the lower 
Midwest. 

El Niño conditions were officially declared 
in Spring 2015. Conditions strengthened as 
predicted through November 2015, when the 
sea-surface temperature anomalies peaked 
at around 2.3°C on the Oceanic Niño Index 
(ONI). The peak makes this El Niño one of 
the strongest on record, tied with the El 
Niño of 1997/98. The bar chart below shows 
the likelihood of El Niño, La Niña, or neutral 
conditions over the upcoming seasons. The 
odds are highest for El Niño (red bars) through 
late spring, when the highest odds shift 
toward neutral (green bars) or La Niña (blue 
bars) through the summer and into the fall. 
This is a typical evolution of the ENSO pattern. 

The February-April outlook for the Midwest calls for enhanced chances of above-normal 
temperatures for the entire region except for extreme western Kentucky, southern Illinois, 
and the southern half of Missouri where equal chances of above-, below- or near-normal 
temperatures exist. The precipitation outlook shows greater chances of below-normal 
precipitation mainly across the Upper Mississippi and Ohio River basins. Western Minnesota, 
Iowa, and Missouri have equal chances of above-, below- or near-normal precipitation. With 
very wet conditions the past few months, a drier period may be advantageous to bring water 
levels down on rivers and reservoirs. Also, the current lack of snow could help reduce spring 
runoff. However, one winter storm could change the current pattern of below-normal snowfall. 
Although the peak of the El Niño event was reached in the tropical Pacific in November, the 
impacts across the Midwest are typically felt during the winter and into the spring season.  

The seasonal outlooks above combine many factors including dynamical models, the effects 
of long-term trends, soil moisture, and the El Niño Southern Oscillation cycle (ENSO). To learn 
more about these outlooks, or to retrieve the latest temperature, precipitation, and drought 
outlooks, please visit the Climate Prediction Center at: http://www.cpc.ncep.noaa.gov.

Departure maps: Midwestern Regional Climate Center

EC: Equal chances for above-, 
below-, or near-normal
A: Above normal
B: Below normal

PrecipitationTemperature

Percentages represent the probability 
for above-normal, below-normal, or 

equal chances.

Typical El Niño Winter Pattern

An El Niño develops when sea surface temperatures are warmer than 
average in the equatorial Pacific for an extended period of time. This 
is important to North America because El Niño has an impact on our 
weather patterns, most predominantly in the winter. 

What is El Niño? Winter 2015/16 To Date
While the weather pattern this winter so far does share some similarities 
with the typical El Niño winter pattern, there are some differences as 
well. As predicted, temperatures have been above normal and in fact, 
December 2015 is now the warmest December on record for the Midwest 
(since records began in 1895). In addition, with the exception of Kentucky 
and areas in the western parts of the region, below-normal snowfall 
has been prevalent across the Midwest. On the other hand, overall 
precipitation has differed from the typical El Niño winter pattern and 
conditions have been very wet. The reason for some of the discrepencies 
from the typical pattern is that each El Niño episode can be different, and 
strong events in the past have brought varying conditions to the region. 
Other atmospheric factors like the North Atlantic and Arctic oscillations 
also play a big role in determing weather patterns in the Midwest.  

Temperature Departure (°F) 
Dec 1, 2015-Jan 31, 2016

Precipitation % of Normal 
Dec 1, 2015-Jan 31, 2016

NOAA/Illinois StateWater Survey (https://www.climate.
gov/news-features/department/enso-blog).

Snowfall % of Normal  
Dec 1, 2015-Jan 31, 2016

The letters along the bottom are abbreviations for three-
month periods, from December-January-February (DJF) 

through August-September-October (ASO).

Valid for February-April 2016



OSU Grape & Wine Research & Outreach Specialist 
Please contact the following Research, Extension/Outreach Specialists, and Educators if you have any questions relating to their respective field of expertise. 

 
 Contact Information Area of Expertise & Assistance 

Provided Name & Address Phone Email & Website 

Dr. Mike Ellis, Emeritus Professor 
Dept. Plant Pathology 
224 Selby Hall ‐‐ OARDC 
1680 Madison Avenue 
Wooster, OH 44691 

 
 
330‐263‐3849 

E‐mail: ellis.7@osu.edu *After Dec.1 2014 
Website:  http://www.oardc.ohio‐ 
state.edu/fruitpathology/ 

Grape diseases and control. 
Recommendation on grape fungicides 

Dr. Celeste Welty 
Dept. of Entomology 
Columbus, Ohio 

 
614‐292‐2803 

 

 
E‐mail: welty.1@osu.edu 

 
 
Fruit and vegetable Insects 

Dr. Doug Doohan, Professor 
Dept. Horticulture & Crop Science 
205 Gourley Hall – OARDC 
1680 Madison Avenue 
Wooster, OH 44691 

 
 
 
330‐202‐3593 

 

 
E‐mail:  doohan.1@osu.edu Website: 
www.oardc.ohio‐ 
state.edu/weedworkshop/default.asp 

Vineyard weeds and control. 
Recommendation on herbicides 

Dr. Imed Dami, Associate Professor & 
Viticulture State Specialist 
Dept. Horticulture & Crop Science 
216 Gourley Hall – OARDC 
1680 Madison Avenue 
Wooster, OH 44691 

 
 
 
330‐263‐3882 

 
E‐mail: dami.1@osu.edu 
 
 
 
 
Website:  oardc.osu.edu/grapeweb/ 

Viticulture research and statewide 
extension & outreach programs. 
Recommendation on variety selection. 
Imed is the primary research contact 
of the viticulture program. 

mailto:ellis.7@osu.edu
http://www.oardc.ohio-state.edu/fruitpathology/
http://www.oardc.ohio-state.edu/fruitpathology/
mailto:welty.1@osu.edu
mailto:doohan.1@osu.edu
http://www.oardc.ohio/
mailto:dami.1@osu.edu


 

  
 
 

Contact Information 

 
 
 
Area of Expertise& Assistance 
Provided 

Name & Address Phone Email & Website 

 
David Scurlock, Viticulture Outreach 
Specialist 
118 Gourley Hall – OARDC 
1680 Madison Avenue 
Wooster, OH 44691 

 

 
 
 
330‐263‐3825 

 
 
 
E‐mail:  scurlock.2@osu.edu 
Website:  oardc.osu.edu/grapeweb/ 

Evaluation of site suitability for 
vineyard establishment and all aspects 
of grape production practices in 
northern Ohio. David is the primary 
extension contact of the viticulture 
program 

Todd Steiner, Enology Program Manager 
& Outreach Specialist 
Dept. Horticulture & Crop Science 
118 Gourley Hall – OARDC 
1680 Madison Avenue 
Wooster, OH 44691 

 
 
 
 
330‐263‐3881 

 
 
 
E‐mail:  steiner.4@osu.edu 
Website:  oardc.osu.edu/grapeweb/ 

Commercial wine production, sensory 
evaluation, laboratory analysis/setup 
and winery establishment. Todd is the 
primary research and extension 
contact of the enology program 

Dr. Gary Gao , Small Fruit Specialist and 
Associate Professor, OSU South Centers 
1864 Shyville Road, Piketon, OH 
45661 
 
OSU Campus in Columbus 
Room 256B, Howlett Hall, 2001 Fyffe Ct 
Columbus, OH 43201 

 
 
 
740-289-2071 
ext.123 
 
Fax:740-289-4591 

 
 
 
E-mail: gao.2@cfaes.osu.edu 
 
Website:  http://southcenters.osu.edu/ 

Viticulture Research and Outreach, 
VEAP visits in southern Ohio, vineyard 
management practices, soil fertility 
and plant nutrition, fruit quality 
improvement, variety evaluation, table 
and wine grape production 

Station Manager 
Ashtabula Agricultural Research Station 
2625 South Ridge Road 
Kingsville, OH 44048 

 
 
440‐224‐0273 

E‐mail: 
 
Website:  www.oardc.ohio‐ 
state.edu/branches/branchinfo.asp?id=1 

Winegrape production in Northeast 
Ohio, especially vinifera varieties 

mailto:scurlock.2@osu.edu
mailto:scurlock.2@osu.edu
mailto:steiner.4@osu.edu
mailto:steiner.4@osu.edu
mailto:gao.2@cfaes.osu.edu
http://southcenters.osu.edu/
http://www.oardc.ohio/


 

  
 

Contact Information 

 
 
 
 
 

Area of Expertise& Assistance 
Provided 

 
Name & Address 

 
Phone 

 
Email & Website 

David Marrison, County Extension 
Director, Associate Professor & Extension 
Educator, OSU Extension‐Ashtabula 
County 39 Wall Street 
Jefferson, Ohio 44047 

 

440‐576‐9008 Ext. 
106 

 
E‐mail: marrison.2@osu.edu 
 
Website:  ashtabula.osu.edu 

Vineyard and winery economics, 
estate planning and Extension 
programs in Northeast Ohio 

Dr. Elizabeth Long, Assistant Professor 
OSU/OARDC Entomologist                       
105 Thorne Hall, Wooster, OH 44691                                                      

330‐263‐3725 E‐mail: long1541@osu.edu  Fruit and vegetable insects 

 

mailto:marrison.2@osu.edu
mailto:marrison.2@osu.edu
mailto:long1541@osu.edu
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