
 

 

Great Lakes Fruit, Vegetable & Farm Market EXPO
Michigan Greenhouse Growers EXPO

DeVos Place Convention Center, Grand Rapids, MI

 

 

Wine Grape 
 
Where: Gallery Overlook (upper level) Room F

Recertification credits: 2 (1C, PRIV OR COMM CORE)

CCA Credits: PM(2.0) 

Moderator: Ed Robinette, MSHS Board, Grand Rapids, MI

 

9:00 a.m. Disease Control in Wine Grapes

• Wayne Wilcox, Cornell University, NY State Ag

9:30 a.m. Early Season Canopy Management to Reduce Cluster Rot in Compact Clustered 

Varieties  

• Paolo Sabbatini, Horticulture Dept., MSU

10:00 a.m. Managing Potato Leafhopper in Michigan Wine Grapes

• Steve Van Timmeren, Entomology Dept., MSU

• Paolo Sabbatini, Horticulture Dept., MSU

10:30 a.m. Virus Disease in Michigan Grapes

• Annemiek Schilder, Plant Pathology Dept., MSU

 

  

 
Great Lakes Fruit, Vegetable & Farm Market EXPO

Michigan Greenhouse Growers EXPO 
December 7-9, 2010 

DeVos Place Convention Center, Grand Rapids, MI 

Gallery Overlook (upper level) Room F 

2 (1C, PRIV OR COMM CORE) 

Ed Robinette, MSHS Board, Grand Rapids, MI 

Disease Control in Wine Grapes  

Wayne Wilcox, Cornell University, NY State Agr Expt Station, Geneva, NY

Early Season Canopy Management to Reduce Cluster Rot in Compact Clustered 

Paolo Sabbatini, Horticulture Dept., MSU 

Managing Potato Leafhopper in Michigan Wine Grapes  

Steve Van Timmeren, Entomology Dept., MSU 

Paolo Sabbatini, Horticulture Dept., MSU 

Virus Disease in Michigan Grapes  

Annemiek Schilder, Plant Pathology Dept., MSU 

Great Lakes Fruit, Vegetable & Farm Market EXPO 

 

r Expt Station, Geneva, NY 

Early Season Canopy Management to Reduce Cluster Rot in Compact Clustered 



Disease Control in Wine Grapes 
 

Wayne F. Wilcox and Craig N. Austin   
Department of Plant Pathology and Plant-Microbe Biology 

Cornell University, NY State Agricultural Experiment Station 
Geneva, NY 14456 

 

In this presentation, I'll focus on some new information and major considerations pertaining to powdery 

mildew and Botrytis.  A similar treatment o Phomopsis, downy mildew, and black rot is given in my 

companion presentation on Grape Disease Control. 

 

POWDERY MILDEW.  Effect of light exposure.    
  

Growers have long observed elevated levels of powdery mildew (PM) in shaded areas of vineyards, but 

the causes have been poorly understood. We (WFW and graduate student Craig Austin) have recently 

completed a five-year study to determine the impact of sunlight exposure on powdery mildew growth and 

development, and the results have been dramatic.  They indicate that by using appropriate canopy 

management practices to optimize light interception, growers can also greatly enhance their disease 

management programs. 

 

An early experiment was conducted in a ‘Chardonnay’ vineyard near Dresden, NY where a small portion 

of the easternmost row was bordered by 50-foot tall pine trees.  Despite a spray program that controlled 

PM adequately on nearly all of the experimental vines, this disease completely destroyed the clusters on 

the three panels of vines immediately next to the trees.  These panels were shaded during the morning and 

it wasn’t until the sun crested over the tree tops just before noon each day that the vines received their 

first direct exposure to sunlight.  For our trial, we inoculated leaves on either the outer (exposed) or inner 

(shaded) portions of the canopies on vines either immediately next to or 200 feet away from these trees, 

providing a total of four levels of natural shade.  Disease severity increased with each increasing level of 

shade, with approximately 8 to 40 times as much disease on the sahdies leaves (interior of vines next to 

the trees) relative to the sunniest (exterior leaves of vines away from the trees) (Figure 1).   

 

 
Figure 1.  Percent disease severity on ‘Chardonnay’ 

leaves receiving (i) full solar radiation, on the outer 

canopy edge of vines away from trees (No Shade); 

(ii) morning shade from an adjacent grouping of pine 

trees but otherwise exposed to the sun, on the outer 

edge of the vine canopy (Trees); (iii) shade provided 

by the vine itself, i.e., located within the center of the 

canopy of vines away from the trees (Canopy); or 

both tree and the internal canopy shading (Tree & 

Canopy).    

 

Although shading could potentially change air temperature or relative humidity within the vine canopy, 

we found no measurable differences in either air temperature or relative humidity in these experiments.  



However, UV radiation levels and leaf temperatures were dramatically different.   Within the shaded 

treatments, UV levels were a mere fraction of those in the sun, and leaf temperatures in the sun were 10° 

to 30°F higher on exposed leaves than those in the shade. We hypothesized that both leaf temperature and 

UV radiation were responsible for the inhibitory effects of sunlight on PM development. 

 

Sunlight characteristics influencing powdery mildew development. UV radiation is a form of energy 

from the sun that can damage the cellular structure of virtually all forms of life.  Powdery mildew is 

uniquely vulnerable to such damage: unlike almost all other fungi that cause plant diseases, the PM 

fungus lives primarily on the outside of infected tissues (most other pathogens live almost entirely within 

infected tissues, where they are protected from UV).  Also the PM fungus is white, it has no pigments to 

protect against this radiation. 

 

The second component of sunlight inhibiting PM development is the result of heat energy transferred to 

tissue surfaces intercepting the sunlight. Direct sunlight heats up exposed leaf surfaces--or anything else 

for that matter, as we all know from the difference between standing in the sun versus the shade.  This 

heat can kill PM colonies on the leaf surface, depending on its intensity and duration. Powdery mildew 

grows best at temperatures near 80°F, but stops growing at temperatures above 90°F and will start to die 

at temperatures above 95°F.  On a hypothetical 80°F summer day, shaded leaves and clusters will remain 

near the air temperature, which is optimal for PM growth.  However, leaves exposed to sunlight can often 

have temperatures elevated to well above 90°F, at which point PM growth will be halted or even set back. 

   

Surface Temperature and UV: Field Experiments.  In order to investigate the two inhibiting 

components of sunlight in the vineyard we suspended Plexiglas over ‘Chancellor’ and ‘Chardonnay’ 

vines in Geneva, NY  and 'Chardonnay' vines in Prosser, WA. The Plexiglas canopy blocks UV radiation, 

but permits the longer wavelengths of sunlight that elevate surface temperatures to pass through.  At the 

‘Chancellor’ vineyard in Geneva, we also suspended shade cloths over separate vines to shield them not 

only from UV radiation but also from the heating effect of direct sunlight.  Clusters were inoculated with 

PM spores at 75% capfall. As shown in Figure 2, we found that reducing UV radiation (erecting 

Plexiglas ”roofs” above the vines) increased disease severity on fruit by 200 to 500%, for both varieties 

and locations.  The Chancellor shade cloth treatment, which both eliminated the increase in surface 

temperature and UV radiation exposure, further increased disease severity in one experiment. Of the two 

factors, UV exposure appears to be the more consistently important, although both can play a role. 

 

Sunlight Manipulation in the Vineyard.  If UV radiation and sun exposure reduce PM, how can we use 

this information to better manage the disease?  We examined this question in a young ‘Chardonnay’ 

vineyard by varying the training system and using basal leaf removal to provide different levels of light   

   

 
Figure 2. Percent disease severity on cv. ‘Chancellor’ 

and cv. ‘Chardonnay’ vines receiving: full solar 

radiation (Exposed), sunlight from which 95% of the 

UV radiation had been filtered (UV Filter), or 

sunlight reduced to 20% of ambient via neutral 

density shade cloths suspended over vines (Shade 

Cloth).   Vineyards were located in Geneva, NY 

(Finger Lakes) or Prosser, WA (Yakima) 

 

 

 

 

 



exposure to the fruiting zone.  We compared two training systems, Vertical Shoot Positioning (VSP) and 

Umbrella-Kniffen (UK).  UK provided more shoots per linear foot of row than VSP and thus more 

potential for increased canopy shading in the fruit zone. Within each training system, we removed basal 

leaves in the fruiting zone at two dates: 2 weeks (fruit set) and 5 weeks post-bloom.  We inoculated 

clusters with powdery mildew spores at bloom and rated PM severity in each treatment. We found that 

both factors affected PM severity (Figure 3). First, powdery mildew severity was lower in the VSP than 

in the UK training system, regardless of leaf pulling treatment. Second, leaf removal at fruit set 

significantly reduced the amount of disease in both training systems, but leaf removal 5 weeks after 

bloom had no effect.  The benefits of early leaf removal are likely explained by the relatively brief period 

of high susceptibility of fruit to powdery mildew infection near and shortly after bloom.  Bottom line: 
simply by utilizing a VSP training system and basal leaf removal at fruit set, we were able to reduce 
fruit disease severity by 35% relative to UK-trained vines with no leaf removal.  
 

 
Figure 3. Powdery mildew severity on ‘Chardonnay’ 

clusters within two training systems, Umbrella-

Kniffen and Vertical Shoot Positioning.  Within each 

system, basal leaves were removed around fruit either 

2 weeks post-bloom (Early), 5 weeks post-bloom 

(Late), or not at all (None).  

 
Figure 4. Effect of canopy density on deposition of 

sprays to clusters of ‘Chardonnay’ vines treated in 

mid-July with a conventional airblast sprayer.   

 

Exposure of fruit to sunlight and pesticides.  Clusters provided good light exposure should get less PM 

not only due to the effects of sunlight on the pathogen but also due to better "exposure" to fungicide 

sprays (increased canopy penetration and deposition upon clusters). With the assistance of Dr. Andrew 

Landers at Cornell University, we were able to quantify the effect that canopy density can have on spray 

coverage.  Vines in our ‘Chardonnay’ vineyard subjected to canopy manipulations were sprayed with a 

conventional air blast unit, and deposition on clusters from each vine was assessed in the lab.  Not 

surprisingly, we found a direct relationship between the quantity of spray deposited on each cluster and 

the sunlight exposure level (Figure 4), with well-exposed clusters receiving approximately twice the 

deposition as those with poor exposure. 

  

Management Implications. In all vineyards, in all seasons, for all experiments, and at all locations, 

increasing sunlight exposure on leaves or fruit reduced the severity of powdery mildew on those tissues – 

independent of spray coverage.  Training systems and appropriately timed cultural practices that improve 

sunlight penetration into the fruit zone reduced PM disease severity significantly.  However, a concept 

associated with quality viticulture is “balance".  Maximum sunlight exposure can lead to sun-burned 

berries and zero exposure can lead to diseased berries. Thus, it's important to balance the benefits of 

increased sunlight exposure for disease control with other important components of a particular 

vineyard’s management.  



 

POWDERY MILDEW.  Two new fungicides.  The 2010 season was the first for a new sterol 

inhibitor/DMI fungicide, difonoconazole (DFZ).  It is packaged with either a new downy-mildew specific 

material (mandipropamid) as Revus Top or with cyprodinil (the active ingredient in Vangard) as Inspire 
Super.  In the six trials where we’ve looked at powdery mildew (two each in 2008-10), DFZ has provided 

excellent control, far superior to previous DMI materials (Rally/Nova, Vintage/Rubigan, 

Elite/tebuconazole generics).  In a 2010 Chardonnay experiment, a seasonal program with Rally provided 

ZERO control on fruit, whereas both Inspire Super and Revus Top provided almost complete control.  

Lab studies that we conducted proved what we suspected:  comparing DFZ with the active ingredient in 

Rally showed that it was many times more active against the PM fungus on an ounce-for-ounce basis, yet 

both are used at approximately the same rate of active ingredient per acre.  This material should not be 

abused, do not apply this or any combination of other DMI (Group 3) fungicides more than 3 times per 

year, but DFZ seems to be the most active against PM of those available (also good black rot activity).  

Injury to Concord and some other cultivars is discussed in the companion article.  Another new material, 

anticipated for 2011, is Vivando.  This material represents a new class of chemistry, so should be a useful 

addition to rotational programs.  It has shown outstanding activity in several of our trials. 

 

BOTRYTIS.   
•The Botrytis fungus thrives in high humidity and still air, hence the utility of cultural practices such as 

leaf pulling and canopy management to minimize these conditions within the fruit zone. It’s a “weak” 

pathogen that primarily attacks highly succulent, dead, injured (e.g., grape berry moth, powdery 

mildew), or senescing (expiring) tissues such as wilting blossom parts and ripening fruit.  

•Although the fungus does not grow well in berries until they start to ripen, it can gain entrance into 

young fruit through wilting blossom parts, old blossom "trash" sticking to berries, and scars left by the 

fallen caps.  Such infections typically remain latent (dormant) all the way through harvest, but some 

may become active as the berries as start to ripen, causing them to rot.  Should this occur, disease can 

spread rapidly through the rest of the cluster (or others nearby), reducing both marketable yield and 

quality.  

• Latent infections can be common following a wet bloom period, but the vast majority remain inactive 

through harvest and never rot the fruit. Factors that cause latent infections to activate (cause disease) 

are incompletely understood.  High humidity and high soil moisture are two environmental factors that 

promote this process, as are high N levels.  

• Serious Botrytis losses result from disease spread during the pre-harvest period, after berries begin to 

ripen and become highly susceptible to rot by the fungus.  Thus, latent infections established at bloom 

can be important if only a few of them become active and provide the initial “foot hold” from which 

subsequent spread can occur during ripening.  Spred is GREATLY increased in tight clusters via 

berry-to-berry spread.  In one experiment with a tight-clustered Pinot Noir clone, a single diseased 

berry first showing symptoms 2.5 weeks after veraison spread the disease to over 50 (!) berries per 

cluster by harvest.  In contrast, disease spread to only a few additional berries in bunches with loose 

clusters (how to loosen clusters practically is the big question).   

• There is no single “correct” timing regimen for fungicide applications in a Botrytis management 

program.  The standard “full” program used in fungicide trials and by some growers of highly 

susceptible and valuable cultivars consists of four sprays: at bloom, bunch closure, veraison, and 2-3 

weeks pre-harvest.  We have looked at the relative contributions of the two early sprays, the two late 

sprays, or all four in most years of the past decade.  In some years, the two early sprays provided better 

control than the later sprays.  In an equivalent number of seasons, the opposite was true.  In some 

years, two early sprays OR two late sprays provided the same control as all four; in a majority of years, 

applying all four provided the best results.  It all depends on when the rains come.   

 


