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Vineyard IPM Scouting Report for week of 23 April 2012 

UW-Extension Door County and Peninsular Agricultural Research Station 

Sturgeon Bay, WI 

Early Season Warm Weather and Spring Frost Events 
 
It is a forgone conclusion that some grape buds were injured by cold temperatures in 
late March and in April.  The early warm period that started in early March set the 
growth of buds in motion and this unseasonably warm weather was followed by freeze 
events.  What occurred here in Wisconsin, was very similar to what happened in Mis-
souri in 2007.  In 2007, the growing season in much of the continental United States 
was off to a quick start with above normal March temperatures.  In St. Louis, Missouri 
the fourth warmest March was recorded in 118 years.  In 2007, the month of March 
was the warmest since 1910 for the continental United States.  Then on April 4 to 10, 
temperatures in the teens to low 20’s persisted and adding insult to injury, winds from 
10 to 16 mph were prevalent.  Many grape plants, succumbed to these cold tempera-
tures.  Damage was far greater than frozen primary buds. 
 
Looking back to March 2012, what happened with the weather?  Wisconsin and 8 
other states in the Midwest had the warmest March in recorded history.  The average 
March temperature in Wisconsin was 5° F above the previously recorded warmest 
March.  On March 10 temperatures began to rise, often 25° to 40° F above the aver-
age normal temperatures.  So what were the temperatures in March compared to nor-
mal at the locations of the grape variety trials.  On average, temperature were 12.4, 
13.9, and 16.4 degrees above normal in Sturgeon Bay, Spooner, and Madison, re-
spectively (Table 1). 
 
Table 1.  Average temperature for March 2012 and the 30 year average March tem-   
perature (1971-2000) for the University of Wisconsin Grape Variety Trials. 

1Average March temperature 

 
Another way to look at temperature is to look at heat units or growing degree days.  
Growing degree days are calculated by taking the average of the daily maximum and 
daily minimum temperatures and subtracting the result from a base temperature 
(Equation 1).  In the case of grapes the base temperature is 50° F.  The base tempera-
ture is that temperature at which no growth occurs. 
 
Equation 1 

 
GDD = Tmaximun + Tminimum  - Tbase 
      2 

  Madison Spooner Sturgeon Bay 

  °F °F °F 

Normal (1971-2000) 33.7 29.9 29.6 

March 2012 50.1
1
 43.8 42.0 
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As an example: the daily high temperature is 90° F and the daily minimum temperature 
is 50° F. 
 
GDD = 90 + 50  - 50 = 20 
        2 
 
If using equation 1 and the result is negative, record 0.  The progression of plant 
growth is dependent on GDD and a negative result of equation 1 does not move plant 
growth backwards.  So we only accumulate positive growing degree days. 
 
Another common GDD that is often reported for plant growth is the modified growing 
degree day.  The modified GDD of base 50 and ceiling 86 takes into account two fac-
tors of plant growth.  Base 50 again is the temperature at which no growth occurs.  The 
ceiling of 86° F takes into account that most plants do not grow any faster above this 
temperature.  For example, if the daily high temperature is 90° F, T maximum in equa-
tion 1 is defaulted to 86.  As an example, the daily high temperature is 90° F and the 
daily minimum temperature is 50° F. 
 
GDDModified  = 86 + 50 – 50 = 18 
          2 
 
From these two examples, it becomes apparent that using the modified GDD that heat 
units will be reduced compared to standard GDD at base 50. 
 
That was a quick primer on GDD, so just what happened in March 2012 as far as GDD 
are concerned.  Throughout the grape variety trial locations, GDD were 6, 6.8, and 8.8 
times greater compared to the 30 year average in Madison, Spooner, and Sturgeon 
Bay, respectively (Table 2).   After looking at the data in Table 2, it becomes very ap-
parent that, on average, seldom do any of the locations accumulate many GDD in 
March. 
 
Table 2. Growing degree days for March 2012 and the 30 year average for March 
(1971-2000) for the University of Wisconsin Grape Variety Trials. 

 
Not only were temperatures above normal in March 2012, but a significant number of 
growing degree units accumulated resulting in vines resuming growth.  Grapevines in 
Wisconsin this March went quickly through a process called deacclimation. 
The grape plants went through a rapid transition from a cold-hardy to a cold-tender 
state.   

  GDD 

  1971-2000 March average March 2012 

  Modified 
50/86 

Base 50 Modified 
50/86 

Base 50 

Madison 42 13 252 195 

Spooner 23 4 156 99 

Sturgeon Bay 12 1 106 46 
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Unlike cold acclimation that occurs slowly in the fall as the grape plants become cold-
hardy, deacclimation occurs relatively quickly in response to air temperature.   
Grape varieties all respond differently to deacclimation.  Not only do grape varieties 
respond differently, but even wild grapes such as Vitis riparia respond to deacclima-
tion.  Vitis riparia has been known to deacclimate even in mid-winter when air tempera-
tures rise up during a so called “midwinter thaw”.  Since many of our cold-hardy grape 
varieties have some V. riparia background, it is not surprising that some of these cold-
hardy varieties deacclimated quickly in March.  However, the early warm temperatures 
of March were still the main factor resulting in deacclimation followed by growth.  There 
is some evidence that wild grapes begin growth before many of our cultivated grape 
varieties.  Take a look at the phenology of the varieties below in 2010 compared to wild 
grapes in Sturgeon Bay. 

Brianna at PARS 5.3.2010 Foch at PARS 5.3.2010 

La Crescent at PARS 5.3.2010 

Marquette at PARS 5.3.2010 Wild grape at PARS 5.3.2010 

La Crosse at PARS 5.3.2010 

 

Difference in development of grape varieties in the grape variety trial 
at Peninsular Agricultural Research  Station (PARS)  in early May, 
2010 compared to wild grapes at the PARS site. 
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The early March warm temperatures and subsequent bud burst followed by freezing 
temperatures should reinforce the concept of spring frost avoidance through site selec-
tion and matching grape varieties with the site.  For most areas of Wisconsin, in March 
of 2012 the preceding statement would not have resulted in avoiding spring frost 
events simply because grape growth progressed very early compared to the median 
last spring frost event.  The question most should be asking was March 2012 an anom-
aly or a sign of a shifting weather pattern.  Regardless of popular opinion to the ques-
tion, site selection plays an important role in avoiding spring frost events.  For those 
considering planting new vineyards, understanding cold air drainage, identifying cold 
air pooling sites, and knowing how to modify the site for improved cold air drainage 
should be on the top of your list.  The list doesn’t change much for established vine-
yards, as March 2012 likely helped you identify sites in the vineyard where damage 
was more severe.  Variety selection also plays a role in avoiding spring frost events as 
some varieties achieve bud swell and bud burst before others.  So if you are planting a 
new vineyard and know that your site is prone to spring frost events, then ideally the 
vineyard should be planted with grape varieties that break bud later in the growing sea-
son.  Although we have just begun to accumulate data on phenology it has become 
clear that there are differences in bud break and other stages of development between 
grape varieties.  In 2011, bud swell and bud burst for grape varieties in the variety trial 
at Peninsular ARS can be seen in Table 3.     
 
Table 3. Dates and growing degree days (modified 50/86) of bud swell and bud burst 
of grape varieties at the Peninsular Agricultural Research Station grape variety trial in 
2011. 

 
Variety Bud swell Bud burst 

  Date GDD
1
 Date GDD 

Brianna 5/12 97 5/26 181 

Foch 5/10 80 5/20 143 

Frontenac 5/12 97 5/20 143 

La Crescent 5/12 97 5/20 143 

La Crosse 5/12 97 5/26 181 

Leon Millot 5/10 80 5/26 181 

Marquette 5/12 97 5/26 181 

Noiret 5/12 97 5/26 181 

NY 76 5/12 97 5/31 238 

Vignoles 5/26 181 6/2 257 

1
GDD modified base 50 ceiling 86 and includes the 2.5 GDD in March 2011. 
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The Loss of Primary Buds/Shoots to Spring Frost Events  
Article reprinted from 4.3.2010 IPM Report by D. S. Volenberg 
 
There have been varying reports throughout Wisconsin of frost damage to grape buds 
this spring.  Damage to grape buds from spring frost is variable due to a number of fac-
tors.  Site selection plays a critical role in the potential for frost damage.  If your vine-
yard is located on flat ground or within a low spot and surrounded by higher ground, 
the cold air will settle on the flat ground or flow to the low spot.  In comparison, grapes 
planted on a sloping site allows for cold air to flow down the slope and is replaced by 
warmer air.   These comments about vineyard location and slope/aspect should be 
considered if you are considering planting new vines this spring.    The training system 
can also play a role in frost damage.  Since cold air sinks, training systems that have 
the fruiting spurs closer to the ground are at greater risk than training systems that are 
higher off the ground.  Here, think of the difference between a mid-cordon training sys-
tem-VSP versus a high wire cordon. 
 
The stage of the grape bud determines how susceptible the bud is to spring frost.  As 
buds develop and the changes are visually perceived, these stages are noted as 
phenological stages.  As the bud passes through developmental stages, from dormant 
bud to bud burst, the bud becomes prone to frost damage at warmer temperatures 
(Table 1).  The data in the Table 1 also indicates that dry buds are prone to cold dam-
age at lower temperatures compared to wet buds.    The reason why bud burst is more 
susceptible to spring frost than swelled buds is because water increases in buds 
through developmental stages.  Plant tissues containing more water content have a 
tendency to freeze at higher temperatures.  That is why young shoot tissue is more 
susceptible to frost than grape buds. 
 

 

 

 

 

 

 

Table 1. Temperatures at which 50% of the buds are killed at four phenological 
stages of Concord grapevines. 

Phenological Stage 

 Wet
1
  Dry 

Scale Crack 22° F
2 

15° F
2 

First swell 24° F 18° F 

Full swell 26° F 19° F 

Bud burst 27° F 21° F 

Influence of surface moisture of bud 

1
Indicates presence of hoar frost, dew, ice or water from precipitation or irriga-

tion. 
2
Values are T50, temperature at which 50% of the buds are killed. 

 
Data from: Johnson, D.E. and G. S. Howell. 1981. Factors influencing critical 
temperature for spring freeze damage to developing primary shoots of Concord 
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How are grape yields impacted by the loss of the primary buds?   
The loss of the primary bud will result in a 60 to 70% reduction in yield.  Often, how-
ever, spring frosts seldom kill all the primary buds within a vineyard.   For example, if 
you estimate that you have lost 40% of your primary buds, the secondary buds will pro-
duce approximately 35% of the primary buds production potential.  To calculate the po-
tential yield of the vineyard; (40 x  0.35 = 14).  The secondary buds will produce 14% 
of the crop and the uninjured primary buds will produce 60%, for a total of 74% of the 
original crop. 
 
The above example is a best guess estimate of what can be expected if the primary 
buds were lost to a spring frost.  Other factors also come into play in determining crop 
yield after a frost event.  A good example of this was the spring frost event Michigan 
grape growers experienced on April 23, 2002.  Since the 2001 crop was light, it was 
estimated that the secondary buds produced approximately 66% of the primary bud in 
2002.  This shows, that if you cropped your vines heavy in 2011 and then experienced 
the loss of primary buds this spring, then your secondary buds likely will be producing 
30 to 35% of the primary buds potential.  On the other hand, if you cropped lighter in 
2011, your secondary buds will likely produce more fruit this season. 
 
One thing that Michigan growers learned from this early season frost event in 2002, 
was that you do not want to forego your spray program.  Many growers eliminated their 
spray program before bloom in order to first determine the yield potential of their crop.  
Phomopsis cane and leaf spot (Figure 1 and 2) developed early in the season and mi-
grated to the rachis later in the season, resulting in much of the crop falling on the 
ground.  Phomopsis is a disease that attacks, leaves, canes, rachis and berries.  Al-
though phomopsis on leaves and canes appears harmless, the disease is often latent 
and will infect the rachis and berries if not managed early in the season.  Remember, 
when plants experience a stress, such as frost damage, the plants are more suscepti-
ble to disease and insect attack.  Continue to monitor, scout, and maintain the plant 
health of grape plants that have experienced frost damage. 

Figure 1. from https://go.dmacc.edu/programs/

viticulture/blog/Lists/Posts/Post.aspx?ID=35 

Figure 1. Phomopsis on the cane and 
leaf (inset). 

Figure 2. Phomopsis on 
the rachis and dropped 
berries (inset). 
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Brianna at PARS 4.23.2012 

Foch at PARS 4.23.2012 

Frontenac at PARS 4.23.2012 

Development of wine grapes in the grape variety trials at the Peninsular Agricul-
tural Research Station (PARS) Sturgeon Bay, WI and West Madison Agricultural 
Research Station (WMARS), Madison, WI  

Brianna at WMARS 4.23.2012 

Foch at WMARS 4.23.2012 
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Marquette at PARS 3.31.2012 

Development of wine grapes in the grape variety trials at the Peninsular Agricul-
tural Research Station (PARS) Sturgeon Bay, WI and West Madison Agricultural 
Research Station (WMARS), Madison, WI  

La Crescent at WMARS 4.23.12 

La Crosse at WMARS 4.23.2012 

Marquette at WMARS 4.23.2012 

La Crescent at PARS 4.23.12 

La Crosse at PARS 4.23.2012 

Marquette at PARS 4.23.2012 
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Degree Day1 (base 50) Accumulation from April 1 to April 17, 2012 at 

Peninsular Agricultural Research Station in Sturgeon Bay, WI 

Date 2012 2011 5 Year Average2 

4/1 to 4/17 31 26 33 

1Modified method. 
2Average from 2007 to 2011. 

Degree Day1 (base 50) Accumulation from April 1 to April 17, 2012 at 

West Madison  

Date 2012 2011 5 Year Average2 

4/1 to 4/17 87 73 58 

1Modified method. 
2Average from 2007to 2011. 

Accumulated degree days1 (base 50)  for the month of March in Sturgeon Bay and 

Madison, WI. 

1Modified method. 
2Data from http://www.doa.state.wi.us/degreedays/ 

Year Madison WI Sturgeon Bay WI 

 

2012 2522 106 

2011 13 3 

2010 72 38 

2009 51 12 

2008 1 0 

2007 90 41 

2006 22 7 

2005 40 9 

2004 49 11 

2003 49 15 

GDD (base 50, ceiling 86) 
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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  
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The number of heat units or growing degree days 
that accumulated March 1 through March 26 for the 
previous five years and 2012 at PARS.  The red line 
is the five year average (2007 to 2011). 

Low temperatures reported at Sturgeon Bay by Enviroweather  http://

www.enviroweather.msu.edu/homeMap.php for April 1 to April 25 

Date Minimum 

Temperature  

 °F 

4/1/2012 36.3 

4/2/2012 34.5 

4/3/2012 31.8 

4/4/2012 29.7 

4/5/2012 27.7 

4/6/2012 22.8 

4/7/2012 23.9 

4/8/2012 35.3 

4/9/2012 27.7 

4/10/2012 32.4 

4/11/2012 26.1 

4/12/2012 22.9 

4/13/2012 24.0 

4/14/2012 43.5 

4/15/2012 46.3 

4/16/2012 31.4 

4/17/2012 28.8 

4/18/2012 31.1 

4/19/2012 32.6 

4/20/2012 32.4 

4/21/2012 29.0 

4/22/2012 25.3 

4/23/2012 34.0 

4/24/2012 31.8 

4/25/2012 28.3 


