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Before writing this article to update you on spring frost events this year, I reviewed previous OGEN 
issues on this topic and compared the frequency and severity of spring frost events we have had in 
the past few years. The main ingredient was consistently unusual warm days leading to early bud 
burst. What is concerning is the frequency of warm days in late winter and early spring. In 2010, 
April was one of the warmest months on record. In 2012, March was the warmest month on record. 
Actually, nationwide, the 2012 spring is the warmest on record in 49 states.  Let’s go back couple of 
months to February when we predicted an early bud break based on above average temperatures in 
January and early vine deacclimation (see OGEN issue 14 Feb 2012 at: www.oardc.ohio-
state.edu/grapeweb/images/OGEN_02142012.pdf). Yi Zhang, a doctorate candidate in the 
viticulture program, compiled the departure of maximum temperatures from average for the months 
of January through May in Wooster (Figure 1). You can observe a lot of red peaks on these plots, 
especially in March indicating temperatures way above average most of the time. April was cooler 
than normal though. 
 
 
Figure 1. Maximum temperature departure from the average in January – May 2012 in 
Wooster. Temperatures above average (above the 0 degree line) are indicated by the red peaks.  
Temperatures below average (below the 0 line) are indicated by the blue valleys.  
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The cumulative warmth during the months of January-March led to an accelerated vine 
deacclimation and thus early budbreak. Diane Kinney collected phenology data in the Wooster cold 
hardy variety trials summarized in Table 1. This year, budbreak was much earlier than last year by 
18 to 44 days!! Marquette and LaCrescent were the earliest to break on March 23. 
 
Table 1. Budbreak dates of cold hardy varieties and selections grown at OARDC-Wooster in 
2011 and 2012.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In the Wooster research vineyard, temperature dropped below 32F seven times after March 23 
(Figure 2). Luckily, the majority of the varieties in Wooster did not break buds yet. So injury was 
limited to 2 varieties, Marquette and LaCrescent. During deacclimation, grapevines become 
increasingly sensitive to temperature below freezing (32F) and critical temperatures vary with the 
stage of bud development. That is, buds become more sensitive as they grow in early spring. The 
following is an example of critical temperatures that cause 50% damage of grape buds and young 
shoots:  
 
  
 

Variety/Selection 
Budbreak Dates  

2011 2012 
Frontenac 6-May 18-Apr 
Frontenac Gris 12-May 18-Apr 
La Crescent 6-May 23-Mar 
MN 1200 12-May 12-Apr 
MN 1211 (Marquette) 6-May 23-Mar 
NY76.0844.24 12-May 18-Apr 
NY81.0315.17 12-May 18-Apr 
NY84.0101.04 12-May 18-Apr 



 Stage of development:  Critical temperature: 
 
Swollen bud stage   26F 
Bud burst (break)    28F 
First unfolded leaf   28F 
Second unfolded leaf    29F 
Fourth unfolded leaf    30F 

 
 
Figure 2. Hourly temperatures recorded in the research vineyard from March 1 through 
April 30, 2012 at OARDC-Wooster, Ohio.   
 

 
 
 
The same phenomenon of deacclimation, early bud break, and exposure of young shoots to freezing 
temperatures, took place in vineyards across the state during the month of March and April. The last 
frost event that occurred on April 28-29 in Northeast Ohio was the worst and most devastating. 
Reported low temperatures ranged between 24 and 29F. Depending on the variety, grapes were at 
different stages from bud swell to about 6” shoot growth. The stage of development is critical since 
it corresponds to different killing temperatures.   
 
In order to assess the extent of damage, I visited with my colleague Greg Johns, AARS manager, 
several commercial vineyards across northeastern Ohio in early May and interviewed grape growers 
about their assessment of this event and to provide recommendations on how to proceed. We visited 
15 vineyards including the OSU research vineyard at AARS in Kingsville. We conducted similar 
visits in May 2010, and growers reported that the 2010 spring frost was the worst they witnessed in 
30+ years. Unfortunately, the damage from the 2012 frost appeared worst. Like in 2010, I have 
summarized our observations and comments from growers as follows:     
 
• Total damage and potential crop loss is difficult to assess from only few vineyards, but growers 

reported these numbers: Concord damage averaged about 70% (range: 10-100%), and vinifera 
averaged about 30% (range: 10-70%). The widely planted hybrid in the area, Vidal, may have 
escaped frost injury since bud break was late and vines have fruitful secondary and base buds.  



• There was damage from a late March event when buds were still closed. There were many blind 
nodes in many vineyards typically an indication of winter injury. At AARS, Greg Johns and his 
group collected data on winter and spring injuries.  Since the winter was mild, bud injury likely 
occurred in late March. Table 2 summarizes winter injury (as blind nodes) and spring frost 
injuries (as % shoot injury) in the Cabernet franc clonal and training system blocks.  Blind 
nodes averaged 30% in the clonal trial and 25% in the training system. Frost injuries averaged 
27% in the clonal block and 17% in the training system block. The lower % in the training 
system block is mainly due to the less injury recorded with the mid-cordon (52” from ground) 
and Smart Dyson (42”) training systems both have higher fruiting zones. We observed the same 
response in 2010.   

 
Table 2. Freeze injury of Cabernet Franc grown at the AARS in Kingsville in 2012. 

  
 

 
 
 
 
 
 
 
 

 
 
 
 

 
 

• Vinifera varieties coped with these freezing events fairly well overall primarily because 3 
reasons: good sites, wind machines, and late budbreak. It was striking to see vineyards located 
in the same area where they sustained severe damage (50-80%) and adjacent vineyards with 
wind machines sustaining more manageable damage (10-30%). I also noticed that the number of 
windmachines almost doubled in the area since 2010.  

• Good sites also sustained minimum or no damage at all. Absolute and relative elevation played 
a major role, but there are other factors. Vineyards bordered by trees sustained less damage. 
Also, in many instances we observed that vineyard blocks at the same elevation with one block 
completely damaged and the other barely a scratch. The only difference was the aspect or 
exposure of main slope. North facing vineyards (less heat load) sustained less damage than 
south facing vineyards (more heat load).   

• In addition to wind machines, growers used soybean oil with mixed results. Also, long pruning 
(or double pruning) was applied on some vinifera. It requires more work with fine pruning 
follow up. But this year, it appears it was worth the extra work.  

 
What we learned from the 2012 spring frost: 
 
In the past issues, I wrote sections on what we learned from the frost event to share with our readers 
so that grape growers are better equipped with information to protect their grapes next time around.  
So, here is what we learned from the 2012 frost:   

Clone 
Blind node 
% 

Shoot injury 
% 

FPS 1 (CA) 38 31 
FPS 3 (ISV1) 25 28 
FPS 4 (332) 35 29 
FPS 5 (331) 33 26 
FPS 9 (VCR 10) 21 26 
FPS 11 (214) 28 30 
FPS 12 (327) 31 17 
FPS 13 (312) 32 29 

System 
Blind node 
% 

Shoot injury 
% 

Low-cordon (VSP) 26 20 
Mid-cordon 21 12 
Scott Henry 29 20 
Smart Dyson 26 15 

Cabernet franc training system Cabernet franc clones 



• Vineyards that were unaffected by the frost in previous years performed the same this year. So, 
their location is ideal to prevent from frost injury. Even though there are the obvious parameters 
such as topography, others are not so obvious. In order to find more about the characteristics of 
these frost-free vineyards, we will analyze these vineyards using GIS technology. Our goal is to 
identify similar frost-free sites in the area to become potential future vineyards.   

• At the 2012 OGWC, I presented data on grape production in Ohio in the past 10 years (Figure 
3). You could see that the lowest production was in 2006 and 2010 corresponding to the years 
when we had the worst spring frost damage. Since 2012 is predicted to be as bad or worse than 
2010, we expect low production overall. Thankfully, vineyards in other parts of the state fared 
well.   

• It is heard through the grapevine that there is a shortage of grapes in 2012. Neighboring states 
like Michigan and Pennsylvania experienced similar frost damage. Western states like 
California also experienced frost damage but not severe; however the industry there wants more 
grapes than currently planted. In other words, grapes from out-of-state will be scarce, so plan 
ahead and early to acquire supplemental grapes.   
 

What to do after a frost event (From OGEN issue June 1, 2010): 
 
• First, do not give up! Grapevines have an amazing way of recovering and compensating for 

yield. Also, the percent of damage does not equate the percent of crop loss. The best way to 
assess crop potential in 2012 is to wait after fruit set when the clusters are visible. Cluster 
number per vine should give you an idea about percent cluster number loss. Please check this 
link to estimate your crop:  ohioline.osu.edu/hyg-fact/1000/pdf/1434.pdf and read the article on 
crop estimation in this issue.   

• Whether the damage is severe or not, you should not discontinue your disease and insect 
management program. You need to keep the leaf area healthy.  

•  Fertilization: if the damage is severe and only fruitless shoots recovered, this situation may lead 
to excessive shoot growth and vigor. You should avoid nitrogen fertilization. If the damage is 
minimum and a normal crop is expected, continue a normal fertilizer program. If you practice 
split application of nitrogen (N), skip the first one and then, based on the fruit to shoot growth, 
decide whether to apply the post-fruit set N application.   

• Canopy management: due to excessive foliage and resulting shading you may need to be more 
aggressive with your canopy management practices.   

• Disaster Assistance: Contact your local USDA-FSA (Farm Service Agency) and report to 
them your crop loss. It is important that you record the extent of damage you have, in case some 
assistance program becomes available.  

 
 
 
 
 
 
 
 
 
 
 

http://ohioline.osu.edu/hyg-fact/1000/pdf/1434.pdf


Figure 3. Grape production (total tons) in Ohio from 2000 through 2011 (Source: USDA-
NASS)  
 

 
 
 
I conclude this article with these facts and food for thought.  In the past 6 years, Ohio experienced 3 
major spring frost events or 1 every other year. This frequency of damage and loss is worrisome.  
Growers and researchers need to have frost/freeze damage in their radar screen as a research 
priority. We can’t afford to do nothing about it. As the old adage says “When you need research, it 
is too late…” Your opinion matters and I’d like to hear your comments as the Ohio Grape Industries 
Program (OGIP) is getting ready for the next strategic plan for research. You could email the 
viticulture program (dami.1@osu.edu) or OGIP (CEckstein@agri.ohio.gov ), which funds research 
in Ohio. Thank you for your feedback.  
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Other resources on frost injury: 
 
“Spring Frost Update”: www.oardc.ohio-state.edu/grapeweb/images/OGEN_1_June_2010mbp.pdf    
 
“Devastating Frost Hits NE Ohio Vineyards”: www.oardc.ohio-
state.edu/grapeweb/images/OGEN_1_June_2010mbp.pdf  
 
“Frost Damage in OH Vineyards”: oardc.osu.edu/grapeweb/OGEN/05022006/ogen05022006.htm 
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Pictures taken at commercial vineyards in Northeast Ohio in early May 2012: 
 

 
 

The widespread and almost complete frost damage in this Concord vineyard  
was hard to see…  

 
 

 
 
North facing vineyard sustained minimum or no injury… 

 



 
 

South facing vineyard at the same location sustained substantial damage. 
 

 
 

 
 

Concord vineyard that sustained damage in the lower area (middle of picture) 
and no damage in the higher area (front and background). 

 



 
 

Rows on higher relative elevation and in proximity to the woods  
sustained less damage. 
 

 

 
 

All shoots that emerged on a spur-pruned vine were killed  



 
 

Secondary shoot emerged after the primary bud was injured. 
 

 

 
 

Shoot emerged at the base of a spur after primary shoot was injured.  
 



 
 

Cane pruned vines showed this phenomenon where shoots were  
intact at the base and tip of the cane and injured in the middle.  

 
 

 
 

Shoots of vinifera that escaped frost injury due to excellent site location.   



 
 

Same with Concord…Not all Concord vineyards were damaged.  
This Concord vineyard located in a good site sustained no damage.  

 
 
 

 
 

DeChaunac, a hybrid with very fruitful base buds and will produce full crop  
after frost.  

 



 

 
 

As an insurance against frost, some growers retained more canes per vine  
than normal during pruning. 

 
 
 

 
 

Others left longer spurs. 



 
 

Wind machines doubled since 2010. They proved again to be an effective  
method of frost protection in northeast Ohio. 

 
 

 
 

But nothing beats an excellent site….This vinifera vineyard had no damage  
and no wind machines were used. 



 
 
 

 
 

Clean cultivation under and between rows was also used as a cultural  
practice against spring frost.   

 
 

 
 

Eric Cotton, a vinifera grower in northeast Ohio showing his higher  
cordon training system as another tool to protect against freeze damage.  



  
 

 
 

Tony Debevc, a grape grower in northeast Ohio demonstrating long  
spur-pruned vines as a protection method against frost. A follow-up pruning  
(or double pruning) was conducted after the frost threat has passed.  

 
 

 
 

Arnie Esterer, a grape grower in northeast Ohio with his worker showing  
injured vines to Greg Johns.   

 


