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W hen I first came to work for Cornell in 
western New York, it was common practice for 
most Concord growers to apply 100 pounds of 
nitrogen to their vineyards just before budbreak. 
The reasoning often was some version of ñthe 
fertilizer needs to be there when the vine starts 
growing.ò Since that time, we have gained a lot 
more knowledge about the proper timing and 
rates for nitrogen fertilizers, which has helped to 
cut down the amount that growers need to 
purchase and still have an effect on the vines, 
while also reducing the potential for leaching of 
excess fertilizer into ground water. 

Sources of N 

Grapevines can obtain nitrogen primarily from 
three sources: 

¶ internal reserves stored in woody tissues 
(roots, trunks, canes) 

¶ the breakdown of organic matter in the soil by 
microbes, and 

¶ supplemental fertilizer applied to the soil or 
the foliage 

The relative importance of each of these sources 
for vine growth depends on the time of season 
and, to some extent, the supply coming from the 
other two pools. Early in the year, from budbreak 
until just prior to bloom, the vinesô own reserves 
are the primary source of N for early growth. As 
new roots begin to grow and the soil warms, 
microbial activity in the soil increases, breaking 
down organic matter in the soil and releasing 
nitrogen in forms that plants can take up. For 
every 1% of organic matter in the soil, about 15-

20 lbs of nitrogen is made available to plants 
each season. The use of nitrogen-containing 
fertilizers, then, is only beneficial when the vinesô 
nitrogen needs are not being met by these first 
two sources. As a result, vineyards that are 
planted on soils with low organic matter content 
(<2.0%) may require regular additions of nitrogen 
in order to meet the vinesô needs, depending on 
the cultivar and yield and canopy size goals of 
the grower. 

Vine demand for nitrogen 
The total amount of nitrogen in the grapevine remains 
relatively static until bloom (Figure 1). Before this 
point, nitrogen is mostly being relocated from woody 
portions of the vine to the newly growing shoots, 
leaves and clusters, with a small amount of N from 
fertilizer and/or organic matter being imported into the 
vine through the roots.  
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Figure 1. Total N content of a grapevine (cv. Concord) 
over the course of a growing season. From Cheng et al. 
2007. 



 

 

Beginning at bloom, however, the vinesô demand for nitrogen increases dramatically due to the continued 
growth of shoots, leaves and the newly formed berries on clusters. Therefore, the recommendation is 
generally made that nitrogen fertilizer should be applied within the first 2-4 weeks after bloom during this 
period of highest demand. Results from trials using isotopically-labeled nitrogen (15N) have shown that 
uptake efficiency of N (the highest percent of applied fertilizer actually being taken up by the vine) is highest 
when made during this period. 

Much of our understanding of nitrogen dynamics in eastern vineyards is based on research conducted on 
Concord. Native and bulk hybrid varieties are usually managed to maximize cropping level and production, 
and therefore have a high nitrogen demand. Even in these cases, though, there is no yield or vine size 
response to fertilizer rates greater than 50 lbs N/acre. Nitrogen requirements for V. vinifera and premium 
hybrid cultivars are generally lower because they are managed for more moderate yields and smaller vine 
size, and therefore require less N overall and may be able to meet their needs without any supplemental 
fertilizer at all. 

Assessing vine nitrogen needs 

Assessing the nitrogen status of a vine can often be done simply by visual observation over the course of a 
few growing seasons: 

 

 

 

 

 

 

 

It should be noted, however, that these symptoms, particularly those of nitrogen deficiency, can be caused 
by other factors, such as amount of water supply, trunk disease or injury, or other causes.  

If the visual symptoms suggest a deficiency or excess of nitrogen, the best way to make that determination is 
by taking a petiole test. The suggested time to take the petiole test to analyze for nitrogen is at bloom based 
on the notion that, if a deficiency is identified, it can still be corrected that season. The recommended target 
values for N content in a petiole sample collected at bloom is 1.2 ï 2.2%.  

Nitrogen fertilizer options 

Synthetic/inorganic sources.  If vines are showing deficiency symptoms or a petiole test indicates low 
nitrogen levels, there are a number of options for materials that will supply N to the vines. In the case of 
synthetic fertilizers, the general recommendation is to use the material with the lowest cost per unit of N. In 
the Finger Lakes, the most commonly used synthetic fertilizers are calcium ammonium nitrate (CAN), urea, 
and liquid formulations containing all three forms (urea, ammonium, and nitrate).  

 

 

 

 

 

 

Based on these prices, the most economical choices are either urea or the liquid N fertilizer. Some growers 
prefer the liquid formulation because it can be applied with a weed sprayer, while granulated urea needs to 
be spread using separate equipment such as a pendulum or spinning disc spreader. 
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Nitrogen Management (cont.) 

Indicator Deficient N status Excessive N status 

Shoot length 
Short shoots that fail to fill the 
trellis space by veraison 

Shoots fill the trellis space rapidly 
with excess leaf area 

Leaves 
Mature leaves are yellow and 

small 
Mature leaves are deep green and 

excessively large 

Internodes Short internode length 
Internodes are long and possibly 

flattened in shape 

Pruning weight <0.2 lbs/foot of canopy >0.4 lbs/foot of canopy 

Nitrogen Source Cost per ton* Cost per pound of N 

Urea (46% N) $365 $0.40 

Calcium ammonium nitrate (27% N) $353 $0.65 

Liquid formulation (32% N) $265 $0.41 

* Costs provided by Hall Fertilizer, April 12, 2017. 
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Nitrogen Management (cont.) 

One of the hesitations some growers have about 
urea is the potential for some of the material to 
volatilize and lose some of the nitrogen to the 
atmosphere. All ammonium-based fertilizers 
have the potential to volatilize to some extent, 
but urea generally has the greatest potential for 
N losses due to volatilization of ammonia gas 
(NH3). The amount of volatilization is dependent 
on the temperature and soil pH. The percentage 
of ammonia dissolved in the soil water (which is 
the form that can escape into the atmosphere) 
increases dramatically if the soil pH is 8.0 or 
higher (Figure 2), which we see very little of in 
the Finger Lakes. Once it is applied to the soil 
surface, urea breaks apart and converts to 
ammonium (NH4

+) and carbon dioxide. This can 
occur in 2 to 4 days and happens more quickly 
on high pH soils. In general, our conditions here 
are not overly favorable to high amounts of 
volatilization.  

Growers who are concerned about reducing the potential for volatilization can consider timing their 
unhilling pass, or a cultivation pass, for right after applying urea. Covering the material with soil will help to 
reduce the escape of any ammonia that does form during the conversion process. Applying urea during a 
period of cooler weather will also help to reduce the potential for volatilization. Various additives that can 
be mixed with urea are available, such as Agritain and others, which can slow the volatilization process for 
several days if the material is left exposed to the atmosphere, but obviously add to the cost of the fertilizer. 
Scott McCaig at Hall Fertilizer indicated that Agritain would add approximately $63 to the cost of each ton 
of urea. 

Organic sources. It is common for growers to spread grape pomace back into their vineyards, usually after 
it has had a change to ñageò or mixing it with other organic material such as manure in order to create 
compost. Winery pomace or compost tend to be low in nitrogen content (~0.5-2% N), so if large amounts 
of nitrogen addition are required by the vines, it may not be a cost-effective method of fertilization. The 
only way to know the nutrient content of any pomace or compost prior to addition in the vineyard is to 
have it tested by a lab.  

In many cases, including most premium vinifera and hybrid vineyards, very little if any nitrogen is required. 
In these cases, the addition of compost can fulfill that need, in addition to providing other benefits to 
vineyard soil. Organic sources of nitrogen need to be broken down by soil microbes (similar to the organic 
matter in soils) into forms that the plant can take up, and therefore release the nitrogen much more slowly 
than synthetic fertilizers. This can reduce the potential for N to leach out of the root zone and remain 
within the vineyard ecosystem, either in the vines, the cover crop, or soil organic matter. 
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Figure 2. Percentage of NH3 in total of NH3 and NH4+ after urea 
application. Higher percentage of NH3 in the soil solution can result in 
higher rates of volatilization. Rates increase above soil pH of 8.0 and with 
warmer temperatures. From Jones, C.A. et all, 2007. 
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Every other Monday from the beginning of January until the end of March, Iôve looped from Geneva to 
Sodus, to South Bristol, to Branchport, to Barrington, to Dundee, and back to Geneva again. In each place 
Iôve snipped some canes from collaborating commercial vineyards, tied them up with flagging tape, and just 
like other extension agents across the state, dropped them off for Bill Wilsey to cut from the cane, hook up to 
a tiny sensor, and stick in a freezer.  As the temperature in the freezer steadily drops, each bud emits a tiny 
burst of energy at the precise moment it freezes, and a computer captures this event.  Then, Bill interprets the 
results, and produces the charts you can find on the Cornell Bud Hardiness page: https://
grapesandwine.cals.cornell.edu/extension/bud-hardiness-data.  

Thereôs a lot going on in these charts.  
The purple zig-zags represent the 
temperature as recorded by weather 
stations and by data loggers out on the 
field, hung on the trellis wire.   The 
chartreuse-green color represents the 
range of temperatures within which most 
of the buds froze.  It starts at the 
temperature where the first 10% of buds 

died (Lethal Temperature 10, or LT10), 
and stops at the temperature at which 
90% of the buds in the sample were 

frozen (LT90). The black line shows the 
temperature at which 50% of the buds in 

the freezer were killed (LT50).  
Grapevines are influenced by the outdoor 
temperature, and their resistance to cold 
changes with the weather.  Commercial 
damage occurs when the purple linesð
the actual temperature in the vineyardð
intersect with the green zone and 
particularly the black line, as this indicates 
that a significant portion of the buds 
would be injured given their cold 
hardiness at the time.  The blue line 
represents last yearôs LT50 value, and the 

red line represents the LT50 predicted by a forecasting model. 

By: Gillian Trimber   

Bud Hardiness 2017 

Bud Hardiness chart for Concord Vines at the New York State Agricultural Experiment Station  

Bud Hardiness charts for Cabernet Franc and Noiret vines at the New York State Agricultural Experiment Station 
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