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Content:   
Dr. Tony Wolf, , Viticulture Extension Specialist, Virginia 
Cooperative Extension, sent this newsletter out below and I 
asked Tony if it was alright to reprint this for our Ohio 
Growers.  I think our Ohio growers could benefit from his 
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recommendations on freeze protection.  Growers in Central 
to Northern Ohio may be alright for now given Dr. Imed 
Dami’s Notice sent out yesterday, but there are growers in 
Southern Ohio, who are currently at the 2 leaf stage in 
development and most likely will have injury.  We are still 1 
1/2 months from being out of the woods as far as freeze and 
frost injury is concerned because of the unusually warm 
March. 
 

From: Tony Wolf, Viticulture Extension Specialist, Virginia Cooperative Extension 
_____________________________________________________________ 
 
Most readers will be aware that very low temperatures are forecast for the Wednesday morning, 
6 April and possibly again later in the week. The cold will be associated with a low pressure 
system transiting southern Canada this weekend, and a second low pressure system moving from 
the Ohio Valley early next week. Depending on which weather service you believe, potentially 
damaging low temperatures will cover a broad portion of Virginia by mid-week. 

Although NOAA’s National Weather Service is still predicting temperatures to bottom out in the 
low to mid-thirties over much of western Virginia on Wednesday morning, 6 April, other 
services, including Accuweather, are predicting temperatures ranging from the low 20s (F) in 
Loudoun county to around 30 degrees in Pittsylvania County on the North Carolina border. 
Weather Underground is forecasting warmer temperatures, while SkyBit and WxRisk are 
suggesting temperatures in central Virginia, for example, could reach the mid-twenties. 
Regardless of whether you trust one particular weather service over another – or the “GFS” vs. 
the “European” weather models that underlie some of the service predictions, it will be cold next 
Wednesday morning. 

The wind and sky conditions for the morning of 6 April indicate the strong potential for a 
primarily radiational cooling event – clear skies with winds abating after 1:00 am and calm the 
rest of the morning. It is under these conditions that strong temperature gradients can develop as 
a function of altitude (or elevation), with coldest air temperatures found at ground level and 
warming temperatures aloft, up to a certain altitude (or elevation), above which the air 
temperature decreases again with increased altitude.  Solid-set wind-machines and helicopters 
are useful under such radiational cooling conditions because they displace the colder air at the 
surface with warmer air created with the temperature inversion. 

  
The temperatures are not that unusual for early April – what is unusual is how warm March was. 
A recent statement from the National Weather Service summed it up: MARCH 2016 HAS BEEN 
EXCEPTIONALLY WARM...WITH HISTORICAL RANKINGS AMONG THE TOP 10 



WARMEST ON RECORD AT SEVERAL LOCATIONS. AVERAGE TEMPERATURES 
HAVE BEEN NEARLY 7 DEGREES ABOVE NORMAL...WITH READINGS CLOSER TO 
NORMAL FOR APRIL THAN MARCH. THIS UNUSUAL WARMTH HAS CAUSED MANY 
PLANTS TO BEGIN GROWING SIGNIFICANTLY EARLIER THAN NORMAL. 

The conditions of the cold and the plant development stage will determine if and how much frost 
damage may occur.  With some variance due to wind speed, cloud cover, and the relative dryness 
of the air, the temperatures (degrees F) that will damage grape buds are:  
- dormant bud           <20F 
- dormant swollen       26F 
- burst bud             28F 
- one leaf unfolded     28 - 29F 
- two leaves unfolded   29 - 32F 

Chardonnay here at the AREC in Winchester is at the “dormant swollen” stage; vineyards in the 
Charlottesville area are reporting Chardonnay at the 1- to 2-leaf stage. Our vineyard temperatures 
historically stay about 5 degrees warmer than those reported for “Winchester” which is about 
400 feet lower in elevation than our vineyard. 

What are your options?  We’ve discussed frost avoidance measures in previous newsletters:  see 
http://www.arec.vaes.vt.edu/alson-h-smith/grapes/viticulture/extension/viticulture-notes-
archive.pdf under “frost”. There is more information that can be found on-line, including 
eXtension (http://articles.extension.org/pages/31768/frost-injury-frost-avoidance-and-frost-
protection-in-the-vineyard).  Site and variety decisions have generally been made in established 
vineyards. Grape varieties commonly grown in Virginia break bud over a span of 7 to 14 days: 
Chardonnay is one of the earliest to break bud, whereas Cabernet Sauvignon is one of the latest, 
about 10 days later. Mourvedre, while uncommon in Virginia, is even later -- about 14 days after 
Chardonnay – you begin to think the vines are dead. 

Effective “active” inputs include various thermal supplements (e.g., heaters, mobile heaters), 
helicopters, wind-machines, and overhead irrigation. All have specific requirements and 
conditions under which they are highly effective, or merely a useless expense. Irrigation is 
perhaps the most misunderstood. We have had growers mistakenly believe that the ice that coats 
tender tissues provides a barrier to the sub-freezing temperature and that one merely needs to 
coat the tissue with a layer of ice. It does not work that way. As water freezes, it releases a small 
but predictable amount of heat (80 calories per gram). That heat keeps the subtending plant tissue 
from freezing, but it only does so as long as you continue to supply water. When the water stops 
(you run out of irrigation water or the pump breaks down) and no additional freezing of water is 
occurring, the tissue temperature quickly equilibrates with air temperature and tissue damage 
will occur if the air temperature is low enough. The irrigation water must be continually supplied 
through the freeze event and until the air temperature is warm enough to completely melt the ice 
which had formed on the plants. Helicopters have been used successfully in Virginia vineyards 
for years, but it takes advance planning and coordination with the pilot and ground team to 
identify the vineyard block(s) of interest, and arrange for refueling of the aircraft: generally, the 
bigger (heavier) the machine, the more air it can move, and the more expensive it is to fly it. The 
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hourly flying cost (combined with the loitering on site) may seem high, but if it’s only for a 3- or 
4-hour period, it can pay for the crop. 

Mowing ground cover short to allow more insolation and warming of soil may help “bank” the 
heat of day to provide slightly more heat during the night time period. It’s not a lot, but if you 
feel you have to do something, it’s somewhat therapeutic.  

Sadly, “sprayable” frost avoidance products have had inconsistent effects. Grape producers have 
been contacted by chemical company reps with claims that foliar fertilizers and other "growth 
promoters" can confer some frost protection. I would be skeptical of the claims unless they're 
backed up by published data. The concept of using osmotically-active sugars or salts or polyols 
(e.g., glycol, antifreeze) to further depress the freezing point of tissues is interesting, but the 
results have been less than spectacular, perhaps due to the limited uptake of these compounds by 
the plant cells.  A 1993 study (Gardea et al. 1993) of a commonly marketed frost protection 
chemical found a limited and somewhat inconsistent effect of the sprayable product and the 
authors concluded that the “practical significance of (X) as a cryoprotectant against spring frost 
(was) questionable, since there was only a slight reduction in injury at a narrow temperature 
range.” Certain biocides (such as copper fungicides that are registered on grape) that are 
effective against epiphytic, ice-nucleating bacteria might offer a degree or two of additional 
protection under some conditions, especially if applied 36 to 48 hours before the frost event.  Ice-
nucleating-active (INA) bacteria are very effective ice nucleators at temperatures from 32F down 
to about 25F, below which succulent green tissues will almost always freeze regardless of these 
microbes. Copper fungicides can depress the bacterial populations, but the bacteria repopulate 
rather quickly so the copper has to be re-applied if washed off or if the tissue/shoots outgrow the 
treated portion. We have not researched copper fungicides or specific frost protection products in 
our vineyard, so my recommendations are limited to “follow the label” and leave a small portion 
of the vineyard block untreated to see if the treated portion fares better. Be sure to monitor your 
actual vineyard temperature with a sheltered min/max thermometer or datalogger. 

Double-pruning with cordon-trained vines is still a valid bud-burst delaying strategy, and if 
you’ve not done your final pruning, hold off for now – in reality, we have at least another month 
of sketchy weather.  

What about recently planted vines?  This is important. If you’ve planted vines this late-winter or 
early spring, they are in a very tender condition and could be severely damaged if temperatures 
drop into the low twenties. We saw this happen in some vineyards in the southern Piedmont that 
had been planted prior to the “Easter weekend” freeze of 2007 (5-10 April). I would encourage 
you to delay planting for at least another week, but if vines have recently been planted, be sure to 
hill some soil, mulch or other protective material over the grafts and a portion of the scion wood 
before next Monday or Tuesday. The wood of vines planted in previous years should be cold-
hardy to 20F or lower.  

I wish the forecast were not so.. then again, I wish March had not been as warm as it had. Spring 
is a hopeful season and perhaps the temperatures won’t drop quite so low, or perhaps your 
vineyard will be just above the frost line. Good luck! I will be keen to hear any reports you might 
wish to share after next Wednesday. 
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