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Vineyard IPM Scouting Report for week of 28 June 2010 

UW-Extension Door County and Peninsular Agricultural Research Station 

Sturgeon Bay, WI 

Be Aware of Herbicides in the Vineyard 
 
Weed management in the vine-
yard is simplified by the use of 
herbicides.  Many of these herbi-
cides are relatively safe to use 
within the vineyard, but most 
herbicides do have some pre-
cautionary warnings.  Many of 
the non-selective post emergent 
herbicides used in grapes, for 
example, state that the herbicide 
should not contact green tissue 
of the crop.  Should the herbi-
cide contact green tissue, the 
grape plant could be damaged.  
The two non-selective, post 
emergent herbicides that are 
used by many grape growers contain the active ingredient either glyphosate or glufosi-
nate-ammonium.  Even though both these herbicides have some similarities, they have 
some major differences that you should understand.   
 
First understand that both glyphosate and glufosinate ammonium have no soil activity 
to control weeds.  Products containing glyphosate or glufosinate ammonium must con-
tact green tissue to control weeds.  Be aware, though, that both of these herbicides re-
act very differently in the soil and as I observed recently, can cause damage to grapes.  
Glyphosate is inactivated when it comes into contact with the soil since it is adsorbed 
by the soil particles.  The adsorption of glyphosate to soil particles is very similar to the 
adsorption of inorganic phosphates to soil particles.  Glyphosate is held very tightly to 
the soil particles and therefore has a very low potential for leaching.  The inactivation 
of glyphosate is by soil adsorption followed by degradation by soil microorganisms 
(Torstensson and Aamisepp 2006).  Compared to glyphosate, glufosinate ammonium 
behaves very differently in the soil.  Glufosinate ammonium is very mobile in the soil 
and may travel though the soil unretarded.  Unlike glyphosate, glufosinate ammonium 
is not adsorbed by soil particles and is degraded by soil microorganisms.  The half life 
of glufosinate varies based on a number of factors, soil type, temperature, and soil 
moisture, with half lifes reported ranging from 3 to 70 days.  Soils with higher organic 
matter content will degrade glufosinate ammonium at a faster rate compared to soils 
(sandy soils) with lower organic matter content.  Glufosinate ammonium can potentially 
be leached into the growing root zone of grapes, but is there evidence that glufosinate 
can cause damage to plants by root uptake?  
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The herbicidal effects of glufosi-
nate ammonium have been 
demonstrated after uptake in hy-
droponics (You and Barker 
2002) and also uptake from the 
soil in potted plants (You and 
Barker 2004).   In these studies, 
besides noting visual herbicide 
injury symptoms, ammonium ion 
NH4

+
 accumulation was quanti-

fied in shoots.  Glufosinate am-
monium works by mimicking glu-
tamate which results in the in-
hibiting Glutamine synthetase 
with the end result being an in-
crease of ammonium ion in the 
plants.   As ammonium ion increases in the plant, photosynthesis stops.  Visual symp-
toms of glufosinate ammonium in plants are upward cupping of leaves, and leaf and 
shoot yellowing (chlorosis).   
 
Last week I had the opportunity to perform some detective weed science work in a 
vineyard that had some type of herbicide injury.  The vineyard had been treated with 
glufosinate ammonium (Rely) herbicide using the label specified 4 fluid oz Rely per gal-
lon water for spot treatments.  Most all grape plants were showing visual injury symp-
toms of chlorotic shoots, and upward cupped leaves.  The injury symptoms were not 
apparent on the older leaves, suggesting the material was translocated to the growing 
regions (meristematic tissues).  There was no symptomology on the grapes leaves that 
would have suggested overspray or spray drift.  Rely herbicide is very safe for use on 
grapes and can be used to control suckers on grape trunks.  I next investigated the 
pesticide storage area and noticed two containers of Rely herbicide.  One container 
was Rely 100 and the second container was Rely 200.  The pesticide records verified 
that 4 fluid oz per gallon water were used, but the grower failed to realize the two con-
tainers were different.   These two different formulations of Rely herbicide are very dif-
ferent.   
 
Rely 100 is an older formulation and contains 1.0 pound of active ingredient per gallon.  
The label for Rely 100 states that for spot spraying, 1.5 to 4.0 fluid oz should be mixed 
per gallon water.  In comparison, Rely 200 contains 1.67 pounds of active ingredient 
per gallon.  The label for Rely 200 states that for spot spraying, 2.4 fluid oz should be 
mixed per gallon water.  If 4 fluid oz of Rely 200 was mixed per gallon water then the 
concentration would have been 1.7 times above the label rate.   This rate would have 
been off label.  The take home message here is to remember to use the label that 
came with your product.   The question is would this higher rate caused injury to 
grapes?   It is difficult to say, but another factor is still missing from this detective work.  
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How does the amount of rainfall 
impact potential leaching of Rely 
into the root zone of grapes?  
This particular vineyard has re-
ceived over 8 inches of rain 
since Rely was applied, which 
suggests that there was the po-
tential for leaching.  The vine-
yard is also planted on course 
soil (sandy soil) which likely re-
sulted in infiltration deep into the 
soil profile.   
 
In conclusion, Rely herbicide 
was over applied because of a 
mix-up of two different formula-
tions, there was significant rainfall after application to cause leaching, the vineyard is 
planted in sandy soil, and there were no visual symptoms that would have suggested 
off-target application or herbicide drift.  This suggests that the grape plants took up the 
Rely herbicide through the roots and this resulted in the visual symptomology in the 
pictures.  Of course this is my speculation based on the evidence, to truly determine if 
Rely herbicide was responsible for the visual symptoms, an assay could be performed 
that quantifies the amount of ammonium ion in the grape leaf tissue.  This could then 
be compared to ammonium ion levels from leaf tissue taken from an untreated part of 
the vineyard. 
 
The take home message here is, read the label.    
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Powdery Mildew-Steve Jordan 
In the IPM Newsletter from the week of May 17, Dean highlighted some of the 

principles of managing powdery mildew and fungicide resistance that can occur with 
the disease. In this newsletter, we will be expanding on information about powdery mil-
dew. Powdery mildew is caused by the fungus Uncinula necator and can infect all 
green tissue on a vine. The pathogen overwinters as small, round fruiting bodies called 
chasmothecia (previously called cleistothecia). These structures are formed on the 
leaves and shoots in the late summer and fall and then overwinter primarily in bark 
crevices. In the spring, when temperatures rise over 50°F and a minimum of 0.1 inch of 
water is present, spores (called ascospores) are released from the chasmothecia. This 
usually occurs between bud break and bloom. The ascospores are wind-blown to 
green tissue where an infection occurs. After the pathogen has infected and colonized 
the tissue, small, barrel-shaped spores (called conidia) are produce on the surface of 
the infected tissue. The conidia are then wind-blown to other susceptible tissue where 
new infections occur.  The time required for infection to creation of a new generation of 
spores is approximately 7 days. Unlike most of the other common grapes disease 
(Phomopsis, black rot, downy mildew), powdery mildew does not need free water for 
infection. Warm temperatures (65-85°F) and high humidity (over 85%) favor rapid 
spread of the disease. Under these ideal conditions, powdery mildew can quickly build 
up in a vineyard. 

 

Symptoms 
Lesions on the leaves first appear as small areas that have been sprinkled with 

whitish-grey powder. This “powder” is the formation of conidia on the surface of the 

leaf. Severe infections on young leaves can cause deformation and wrinkling of the 

leaves as they expand. Over time, the infected area can turn yellow, and in severe 

cases, can cause defoliation. 

Powdery Mildew on the surface of a leaf (left) and microscope image of  

barrel-shaped conidia (right).   
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If you are unsure if you have powdery mildew or downy mildew, the general “rule-of-

thumb” is that powdery mildew produces most of its spores on the upper surface of 

leaves while downy mildew produces spores on the underside of leaves. For compari-

son, here is what downy mildew looks like on the upper and lower surface of a leaf. 

Downy Mildew lesions on the upper leaf surface (left) and lower leaf sur-

face (right).   See text for comparison to powdery mildew symptomology.   

On green shoots, powdery mildew lesions appear dark-brown to black with diffuse mar-

gins. As the canes harden off and go into dormancy, the lesions become reddish-

brown. On the fruit, powdery mildew infections appear as white/grey powder. Powdery 

mildew will often dry the fruit out, causing shriveling and cracking.  On immature fruit, it 

can be difficult to distinguish between powdery and downing mildew. On maturing fruit, 

downy mildew will typically produce denser masses of spores and will turn the fruit a 

purplish brown color.  

Powdery mildew on immature grape berries (left) and Downy mildew on im-

mature grape berries (right).   On immature grape berries it is very difficult to 

distinguish between powdery and downy mildew. 
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Powdery mildew on maturing fruit (left) and downy mildew 
on maturing fruit (right).  Typically downy mildew will pro-
duce a denser white mass than powdery mildew on mature 
fruit.  Often a downy mildew infection of mature fruit will re-
sult in the fruit turning a purplish-brown.   

Management 

 

While many grape growers in Wisconsin might see little to no powdery mildew in 
their vineyards, management should be considered whenever it is found. If powdery 
mildew is left unchecked in vineyards, it can destroy infected bunches or reduce their 
quality and predispose them to secondary bunch rot infections. Infections on the 
leaves can limit photosynthesis causing a reduction in Brix levels, vine growth, and 
winter hardiness. 

As for most grape disease, there is a range of susceptibility among cultivars for 
powdery mildew. Varieties of Vitis vinifera and hybrids that have a strong background 
in vinifera are more susceptible to powdery mildew infections. Native American grapes 
and their hybrids have very good resistance to powdery mildew. Most of the grapes 
grown in Wisconsin have at least some resistance to powdery mildew. Severe epidem-
ics will most likely occur in areas where there is little air flow within the vineyard canopy 
or a portion of the vineyard is shaded at some point during the day. Powdery mildew 
spores do not survive long when exposed to UV light (sunlight). Remember, powdery 
mildew likes very humid conditions. Any practice that promotes improved air flow and 
light penetration within the canopy, such as shoot thinning and positioning, will help 
limit powdery mildew infection.  
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 The powdery mildew pathogen only colonizes the first layer of grape tissue, 
causing infections to be very superficial. Because of this, fungicide programs are usu-
ally very effective in controlling the disease, and a number of products that are ineffec-
tive in controlling other diseases work well for powdery mildew control.  Fruit infections 
are most likely to occur between the immediate prebloom period and fruit set. The fruit 
become resistant to infection approximately 4 weeks later. This period should be the 
focus of any powdery mildew fungicide program. Once the fruit are resistant, control of 
foliar powdery mildew is important, even after harvest. Powdery mildew should be 
managed until the first hard frost or leaf drop. If powdery mildew is left unchecked on 
the foliage late into the growing season, the amount of overwintering inoculum (in the 
form of chasmothecia) increases. This will directly affect the amount of disease the fol-
lowing year. Also, early defoliation will predispose the vines to winter injury and will de-
crease vigor in the following year. 
 The sterol-inhibiting fungicides (Rally, Rubigan, Elite, and Procure) and the stro-
bilurin fungicides (Abound, Sovran, and Flint) along with Pristine are very effective in 
controlling powdery mildew. Topsin-M is another effective product for powdery mildew 
control.  Some alternative products for powdery mildew control include potassium salts 
(Kaligreen, Nutrol, Amicarb 100), and dilute solutions of hydrogen peroxide. These 
products will eradicate infections already present, but are not effective as protectants 
and will not prevent new infections. They are also not effective on controlling other 
grape diseases. 

A number of options are available for organic growers, including Sulfur, Sere-
nade, Sonata, and Organic JMS Stylet Oil. Before applying sulfur, make sure your va-
rieties are not sensitive. Another word of caution, do not use Captan or sulfur within 2 
weeks of a stylet oil application, or stylet oil within 2 weeks of a Captan or sulfur appli-
cation. Mixing Captan or sulfur with oil can result in severe damage to the vine. 
 Because if the many generations of powdery mildew that develop in a growing 
season, there is a greater risk for development of fungicide resistance.  In several 
states, resistance to the sterol-inhibiting fungicides and the strobilurin fungicides has 
already occurred. While these are great products for managing powdery mildew, tank 
mixing or rotating with fungicides that have different modes of action is critical in pre-
venting fungicide resistance. Once resistance to a fungicide has occurred in your vine-
yard, that fungicide is no longer effective, limiting your management choices. If you are 
unsure about the mode of action of the fungicides that you are using, a good reference 
is the 2010 Midwest Small Fruit and Grape Spray Guide (pages 66 to 68). Remember, 
many labels will have a FRAC code or number that fungicides with the same site-
specific mode of action and resistance problems will share. When rotating fungicides, 
do not use fungicides with the same FRAC code more than twice in a row. 
 

This article was based on information found in the following: 
 
Midwest Small Fruit and Grape Spray Guide 2010 
http://www.ag.purdue.edu/hla/Hort/Documents/ID-169-2010.pdf 
 
Powdery Mildew of Grape, HYG-3018-08. Michael A. Ellis, Department of Plant Pathology, The Ohio 
State University 
http://ohioline.osu.edu/hyg-fact/3000/pdf/HYG_3018_08.pdf 
 
Grapevine Powdery Mildew, Disease Identification Sheet No. 102GFSG-D2. Wayne F. Wilcox, Depart-
ment of Plant Pathology, Cornell University. 
http://www.nysipm.cornell.edu/factsheets/grapes/diseases/grape_pm.pdf 
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Brianna at PARS 6.28.2010 Brianna at WMARS 6.30.2010 

Foch at PARS 6.28.2010 Foch at WMARS 6.30.2010 

La Crescent at PARS 6.28.2010 La Crescent at WMARS 6.30.2010 

Development of wine grapes at the Peninsular Agricultural Research Station (PARS) 
Sturgeon Bay, WI and the West Madison Agricultural Research Station (WMARS), 
Madison, WI. Buds damaged by frost at PARS on 5/8 and 5/9/2010

1
. 

1New buds selected at PARS this week for following phenology since buds featured in previous 

issue (week of 5.10.2010) of the IPM report were damaged by frost.  

6.29.2009 

6.29.2009 

6.29.2009 

6.29.2009 
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Development of wine grapes at the Peninsular Agricultural Research Station (PARS) 
Sturgeon Bay, WI and the West Madison Agricultural Research Station (WMARS), 
Madison, WI.  Buds damaged by frost at PARS on 5/8 and 5/9/2010

1
. 

La Crosse at PARS 6.28.2010 

Marquette at PARS 6.28.2010 

La Crosse at WMARS 6.30.2010 

Marquette at WMARS 6.30.2010 

Wild grape at PARS 6.28.2010  

1New buds selected at PARS this week for following phenology since buds featured in previous 

issue (week of 5.10.2010) of the IPM report were damaged by frost.  
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Date 2010 2009 5 Year Average2 

6/27/2010 789 632 721 

Degree Day1 (base 50) Accumulation since April 1, 2010 at Peninsular 

Agricultural Research Station in Sturgeon Bay, WI 

Date 2010 2009 4 Year Average2 

6/27/2010 1066 880 932 

Degree Day1 (base 50) Accumulation since April 1, 2010 at West Madison  

Agricultural Research Station, Madison, WI 

1Modified method. 
2Average from 2006 to 2009. 

Please scout your vineyards on a regularly scheduled basis in an effort to manage problem pests.  This report 

contains information on scouting reports from specific locations and may not reflect pest problems in your 

vineyard.  If you would like more information on IPM in grapes, please contact Dean Volenberg at (920)746-

2260 or dean.volenberg@ces.uwex.edu  

1Modified method. 
2Average from 2005 to 2009. 

Year Degree days (base 50) 

2010 42 

2009 12 

2008 0 

2007 37 

2006 9 

2005 8 

2004 9 

Accumulated degree days1 (base 

50)  for the month of March at Pen-

insular Agricultural Research Sta-

tion. 

1Modified method. 

Date Low °F 

5/3/2010 44 

5/4/2010 48 

5/5/2010 41 

5/6/2010 37 

5/7/2010 32 

5/8/2010 291 

5/9/2010 291 

Low temperatures reported 

at Peninsular Agricultural 

Research Station, Sturgeon 

Bay, WI.   

1Frost damage reported to 

some grape varieties in grape 

variety trial.  


