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Wine Grapes for New York's North Country: 

The Willsboro Cold Climate Variety Trial 
Anna Wallis1, Tim Martinson2, Lindsey Pashow3, Richard Lamoy4, and Kevin Lungerman3 
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February 2015. Research vineyard at the Cornell Willsboro Research Farm during 
dormant pruning. 

Photo by Anna Wallis 

In response to interest in wine grape production in the Cham-
plain and Upper Hudson River region of Northern New York, 
Kevin Iungerman of the Northestern New York Fruit Extension 
Program established a grape variety trial at the Willsboro Re-
search Farm, on the southwestern shores of Lake Champlain. 
Twenty-four varieties, including 14 cold-hardy “University of 
Minnesota” and “Swenson” cultivars and 10 Cornell and stan-
dard hybrid cultivars were planted in 2005. Over seven harvests 
from 2008 to 2014, we observed no vine mortality, and winter 
bud injury was mostly under 20%.  Overall average yield across 
varieties was 20.5 lb/vine, or 5.3 T/acre at 544 vines per acre 
(10 by 8 f vine spacing).  Except in 2009, fruit composition fell 
mostly in acceptable ranges for brix, pH, and titratable acidity. 
Tese results provide a benchmark for potential growers, dem-
onstrating that proftable yields are possible at exceptional sites 
in the region. At sites further inland, lower winter minimum 
temperatures will limit variety choice to the 'cold-climate' cul-
tivars. 

Key Concepts
� Cold-climate grape & wine production is a 

new industry in the North Country of New 
York, made possible by cold-climate variet-
ies introduced in the mid-1990s. 

� Twenty-four varieties were evaluated over 
seven years at the Cornell Willsboro Re-
search Farm in NY for their suitability to the 
North Country of NY. 

� All varieties survived winters with no vine 
mortality or trunk injury and only modest 
bud injury. 

� Yields were economically viable and prun-
ing weights were in range for adequate vine 
size. 

� Quality metrics fell within the recommend-
ed range in six of the seven years. Soluble 
solids tend to be low for this site compared 
to other regions. 

� The Willsboro planting is at an exceptional 
site. Commercial vineyards in the region 
have experienced colder temperatures and 
shorter seasons resulting in less favorable 
vine growth and fruit quality. 

� At commercial sites, the cold climate Min-
nesota and Swenson cultivars would likely 
perform well. But standard hybrids and 
Cornell varieties are more cold sensitive, 
and would likely suffer sustained and fre-
quent winter injury at most Northern NY 
sites. 
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Introduction. The introduction of cold-climate 
grape varieties starting in the mid-1990s made 
grape and wine production possible for the first 
time in many cold-climate regions in the US, in-
cluding the North Country of New York. These 
varieties include selections primarily from the 
breeding programs of Elmer Swenson, the Uni-
versity of Minnesota (UMN), and Cornell’s New 
York State Agricultural Experiment Station in 
Geneva, NY (Cornell). 
In response to industry interest in the Champlain 
region, fruit specialist Kevin Iungerman set up a 
mixed variety planting of 24 standard and cold-
hardy hybrid grape cultivars (Table 1) at Cor-
nell’s Willsboro Research Farm, on the Western 
shore of Lake Champlain (Fig. 1). 
The planting, established in 2005, was designed 
with two goals: The first goal was to test the per-
formance of these varieties in the specific climate 
in Northeastern New York to provide recom-
mendations to potential growers.  The other goal 
was to provide those interested in learning how 
to growing grapes with a site where they could 
participate in pruning, harvesting, and in some 
cases making small lots of wine out of the grapes 
harvested at Willsboro.  To that end, volunteers 
were enlisted to help manage field activities at 
the site. 
Starting with the first crop in 2008, we collected 
seven years of data on phenology (timing of dif-
ferent growth stages), pruning weight, winter in-
jury, yield, and fruit composition. Results at this 
site were surprising.  Almost all varieties pro-
duced economic yields in many years, suffered 
only modest levels of winter injury, and ripened 
to acceptable levels of maturity in most years.  
We attribute this success to the unique meso-
climate of the Willsboro site, including well-
drained soils, excellent sunlight exposure, and 
water-moderated climate due to the site's prox-
imity to Lake Champlain. Because moderation of 
extreme winter low temperatures extends only a 
short distance from the lake (perhaps a mile or 
less), we expect that only a subset of the more 
cold-hardy varieties will be suitable for produc-
tion in most of the region. 

Table 1: Description of 24 grape varieties from the Cornell Willsboro 
Research Farm cold climate variety trial. 

Category1 

Cold Hardy 

Color 

Red 

Variety Name 

Frontenac 

Marquette 

MN 1200 

Sabrevois 

St. Croix 

Hardiness2 

below -20 

below -20 

below -20 

below -20 

below -20 

Origin3 

UMN 

UMN 

UMN 

Swenson 

Swenson 

Cold Hardy White Adalmiina below -20 Swenson 

Edelweiss o -15 UMN/Swenson 

Frontenac Gris w -20 UMN 

La Crescent w -20 UMN 

La Crosse o -20 Swenson 

Louise Swenson w -20 Swenson 

Petite Amie w -20 D. McGregor 

Prairie Star w -20 Swenson 

St. Pepin o -20 Swenson 

Standard Hybrid Red Baco Noir 

Geneva Red 

Landot Noir 

Leon Millot 

Maréchal Foch 

Noiret 

-10 to -15 

below -20 

-10 to -15 

-15 to -20 

-15 to -20 

-5 to -15 

ench hybrid 

Cornell 

French hybrid 

French hybrid 

French hybrid 

Cornell 

Standard Hybrid White Aromella -10 to -15 

Cayuga White o -15 Cornell 

Niagara o -15 Native 

Vignoles o -15 French hybrid 
1Described in terms of hardiness. 'Cold Hardy': cultivars bred specifically for Cold 
Climates and hardy below -20F, 'Standard Hybrid': other varieties (traditional 
French-American hybrids and other interspecific hybrids)
2As reported in release bulletins and 'A Review of Cold Climate Grape Cultivars' 
published by Iowa State Extension. http://www.extension.iastate.edu/viticulture/
cold-climate-cultivars 
3Breeding program or general origin. UMN=University of Minnesota; Swenson= 
Elmer Swenson; French Hybrid = product of one of several European breeding pro-
grams, early to mid-1900s; D. McGregor 

regions due to water moderation by the Lakes, and soils 
are the product of glacial till, ranging from heavy clay to 
sandy loam with various degrees of fertility. This is not 

Grape and Wine Production in the North Country of an appropriate climate for production of traditional wine
New York. The grape and wine industry in New York’s grapes (Vitis vinifera or many standard Labrusca or tradi-
north country is located in two narrow regions north of tional hybrid wine varieties), but it is suitable for cold-
Albany and Syracuse, running north-south between the climate varieties. 
Adirondack Mountains and Lake Champlain in the East 

Since the introduction of cold climate hybrids in the mid-and between the Adirondacks and Lake Ontario on the 
1990s, the grape industry in the New York's North Coun-West. Winter temperatures regularly reach lows of -20 to 
try has grown from almost zero acres of vineyards in pro--30°F and the growing season is extremely short with less 
duction to over 200 acres, 67 commercial operations, and than 170 frost free days and 2000 growing degree days 
32 licensed wineries, with continuous growth and several (GDD). The climate is more temperate than surrounding 
more winery licenses currently pending. 
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The majority of production is located in 
three distinct regions: the Champlain Val-
ley or Adirondack coast region (Clinton 
and Essex Counties), the Upper Hud-
son Valley region (Saratoga, Washington, 
Rensselaer, and Albany Counties), and the 
Thousand Islands Region (Jefferson, Lewis 
and St. Lawrence Counties) each with as-
sociated wine trails and associations. In 
September 2016, the ‘Champlain Valley of 
NY’ was designated as the state’s newest 
American Viticultural Area (AVA) and is 
the first cold climate AVA in the state. Pro-
ducers in the Upper Hudson Valley have 
also submitted a petition to create an AVA 
for this region, which is expected to be ap-
proved in spring 2017. 
Despite this growth, there has been a lack 
of variety recommendations for the North Country of 
NY based on replicated field testing. Growers have 
made vine selections based on recommendations from 
other regions, and personal trial and error. 
Willsboro Research Planting. To address this need, the 
Willsboro cold climate grape variety trial was estab-
lished in Spring 2005 by Kevin Iungerman, CCE Region-
al Specialist, Steven Lerch, research support specialist 
for Dr. Justine Vanden Heuvel’s program, and many 
volunteers from the industry. The ~0.6 acre plot is lo-
cated on the Cornell Willsboro Research Farm, formerly 
the E.V. Baker Research Farm in Willsboro, NY on the 
shore of Lake Champlain. The site is located on a gently 
sloping hill, with excellent sunlight, air drainage, and 
well-drained sandy-loam soils (Figure 1). 
Infrastructure included deer fencing, 10’ end posts and 
8’ in-line posts, and 2-wire trellis system with a 3’ bot-
tom wire and a 6’ top wire.  Vines were planted in a 
replicated complete block design with 3 vines per plot, 
and 4 replications. Vine spacing was 8’ within the row 
and 10’ between rows. In 2008-2009, vines were cane-
pruned to the umbrella kniffen system. In 2010 they 
were converted to the top wire cordon training system. 
Regular maintenance included dormant pruning, stan-
dard weed and pest control program (pesticide appli-
cation, bird netting, raccoon fencing), canopy manage-
ment, and harvest. 
Cold Climate Varieties. Twenty-four grape varieties 
were included in the trial, selected from both private 
and university funded breeding programs (Table 1). 
Several selections are from the private breeder, Elmer 
Swenson, who is credited with being the ‘Godfather of 
Midwest Winemaking.’ Born in Osceola, WI on a dairy 
farm, Swenson pioneered the cold-climate grape indus-
try, making crosses between French American hybrids 
and Vitis riparia as early as the 1940s. In 1969 he became 
caretaker of the University of Minnesota research farm, 
where he helped to revitalize the grape breeding pro-
gram. 

Figure 1. The Willsboro grape variety trial is located at Cornell's Willsboro 
Research Farm located on the west shore of Lake Champlain. 

Photos from Google Earth 

Other varieties were chosen from the UMN and the Cor-
nell grape breeding programs, two of the oldest and well-
recognized in the country. 
The UMN program was launched in 1908 and revitalized 
in the late 1970s with the goal of developing high-quality, 
cold-hardy, and disease resistant grape cultivars. Its first 
cold-hardy grape vine, Frontenac, was released in 1996. 
The Cornell-Geneva Grape Breeding Program has existed 
since the early 1900s. Since release of its first wine grape 
Cayuga White in 1972, it has released eleven wine grape 
cultivars – seven since 1996.  Major breeding goals include 
developing varieties that reduce the risk of winter injury 
in cool climate areas, combine winter hardiness with de-
sired wine flavor attributes, and display high levels of dis-
ease resistance. 
Most of the Minnesota selections are complex hybrids 
with Vitis riparia parentage. These vines are more cold-
hardy, but also have differing growth habits than tradi-
tional wine grape cultivars. They also develop high solu-
ble solids (sugars) at harvest, while retaining high acidity. 
Moreover, the acid composition is different from standard 
wine cultivars – with a high proportion of malic acid and 
lower proportion of tartaric acid.  This presents unique 
winemaking challenges. 
The Cornell selections and many of the Swenson selec-
tions have less V. riparia and more V. labrusca in their back-
ground, and tend to have lower brix and lower titratable 
acidity at harvest.  
Variety Performance Data. Vine performance data were 
collected from 2008-2015, including measurements of vine 
phenology, pruning weights (2008, 2009, 2014, 2015 only), 
yield and yield components, maturity metrics (soluble 
solids (°Brix), pH, TA), and winter injury (2015 only). 
Benchmarks that were used to determine ‘successful per-
formance’ included winter survival and bud injury, yield, 
phenology related to climate (timing of budbreak and 
spring frosts), and fruit quality metrics. 
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 Winter Survival. When the planting was established, it 
was expected that the first test of success would be winter 
survival. However, none of the vines were lost to winter 
kill. On the other hand, winter bud injury evaluated in 
March 2009 & 2015 for all 24 varieties revealed differences 
in hardiness (Table 2). In 2009, seven varieties experienced 
between 10-30% bud injury; from highest to lowest being 
Noiret, Landot, Niagara, Leon Millot, Adalmiina, Prairie 
Star, and Geneva Red. These levels of injury are negligi-
ble, as vines can usually compensate for 20% or less bud 
mortality without notable effects on yield, and dormant 
pruning adjustments can be made for vines with 30% or 
higher bud mortality. 
During the winter of 2014-15, the Willsboro Research 
Farm experienced low temperatures of -20.5°F in late Feb-
ruary. The pattern of bud injury differed from that seen in 
2009. Some of the Swenson hybrids experienced between 
10 and 30% injury (Edelweiss (51%), Louise Swenson 
(27%), Sabrevois (18%), and St. Pepin (13%), along with 
Vignoles (24%), while all other varieties experienced less 
than 10% bud injury. At this site, it appears that winter 
hardiness is not consistently a problem for these varieties, 
possibly with the exception of Edelweiss. At other sites in 
the region, which are generally cooler due to less water-
moderated climate and have less than ideal air drainage, 
sunlight exposure, we expect higher levels of bud injury 
and winter mortality. 
Phenology. Average dates of budburst, flowering, verai-
son, and harvest for all 24 varieties for 2010-2014 were cal-
culated from weekly ratings (Figure 2). Average budbreak 
of earliest and latest varieties was only 8 days apart, with 
Marquette, Baco Noir, Marechal Foch and Geneva Red 
breaking bud earliest (May 7) and Cayuga White, Noiret, 
Vignoles, and Landot Noir the latest (May 9-11). Budbreak 
was as early as the last week of April (all varieties in 2014) 
and as late as May 15th (all varieties in 2011). 

Table 2. Winter bud injury of 24 cold climate grape varieties 
planted at the Cornell Willsboro Research Farm, in 2009 & 2015. y (%) 

Category
1 Color Variety 2009 

Cold Hardy Red Frontenac 5 
Marquette 1 
MN 1200 4 
Sabrevois 18 
St. Croix 1 

Cold Hardy White Adalmiina 12 
Edelweiss 51 
Front 8 1 
La Crescen 7 2 
La Crosse 0 
Louise Sen- 7 son 
Petite Amie 1 
Prairie St 12 0 
St. Pepin 13 

Standard Red Baco Noir 14 
Hybrid Geneva R 10 

Landot Noir 8 
Leon Millot 4 
Maréchal F 8 3 
Noiret 6 

Standard White Aromella 9 
Hybrid Cayuga Whit 60 

Niagara 4 
Vignoles 24 

1Described in terms of hardiness. 'Cold Hardy': cultivars bred spe-
cifically for Cold Climates and hardy below -20F, 'Standard Hybrid': 
other varieties (traditional French-American hybrids and other inter-
specific hybrids)

Figure 2. Average dates (+- sem) of budburst, bloom, veraison, and Harvest  at Willsboro from 2008-2014.
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The region of Northeastern New York where the cold cli-
mate grape and wine industry exists is predominantly 
USDA Hardiness Zone 5a & 4b. In these zones, average 
last frost date is considered April 15th & May 15th respec-
tively. Between 2008 and 2016, spring frost did not pose 
a problem for at this location. However, considering the 
narrow margin between budburst and last frost, growers 
can expect some spring frost injury in some years. 
Harvest date varied among varieties, spanning consider-
ably more time than other phenological stages (Figure 2). 
Earliest average harvest date was September 6 (Adalmii-
na), and the latest average harvest date was October 1 
(Noiret). Although efforts were made to harvest individu-
al varieties based on maturity, specific harvest dates were 
influenced by weather conditions and labor availability. 
We relied on volunteers to harvest and weigh grapes. On 
average, the earliest varieties were Adalmiina, Leon Mil-
lot, Edelweiss, La Crescent, St. Croix, and St. Pepin (early 
September harvest). Latest varieties included Geneva Red, 
Aromella, Niagara, Landot Noir, and Noiret (late Septem-
ber to early October).  
Yield & Vine Growth. Yields were measured in kg per 
vine, and converted to lb/vine for this report. Tonnage 
per acre was estimated based on a planting density of 
545 vines/acre, which corresponds to 8x10’ vine spacing
(Table 3, Figure 3). Yield for all varieties, from 2008-2014 
averaged 20.6 lb/vine (9.4 kg/vine). At 545 vines/acre this 
corresponds to approximately 5.6 T/acre. Average yield 
per variety ranged from Niagara at the highest with 35.6 
lb/vine (16.0 kg/vine; 9.5 T/acre) to Landot Noir at the low-
est with 11.9 lb/vine (5.3 kg/vine; 3.2 T/acre). Yield varied 
widely among years for most varieties, with the overall 
average yield across all varieties ranging from 10 lb/vine 
in 2013 to >25 lb/vine in 2010, 2012 and 2014 (Figure 4). 
Clusters per vine and weight per cluster varied among 
varieties across all years (Table 4). Cluster weight ranged 
from 60 to 219 g/cluster, averaging 121 g/cluster.  Small 
clustered varieties (<100 g/cluster) included Marquette, 
Baco noir, Adelmiina, Marechal Foch, and Petite Amie. 
Large-clustered varieties (>125 g/cluster) included Fronte-
nac, Aromella, Noiret, Edelweiss, Cayuga White and Ni-
agara. Average numbers of clusters per vine ranged from 
63 (Eidelweiss) to 105 (Baco noir), averaging about 80.
Pruning weights measure vegetative growth and vine bal-
ance along with yield. Our measurements taken in 2008, 
2009, 2014, and 2015, averaged 2.5 lb/vine (1.14 kg/vine) 
overall, ranging from 2.2 lb/vine (0.99 kg/vine) in 2014 to 
2.8 lb/vine (1.27 kg/vine) in 2015. For individual variet-
ies, the average ranged from 0.6 lb/vine (Noiret) to 3.7 
lb/vine (Geneva Red).  Typical guidelines for vegetative 
growth recommend a range of 0.25 – 0.5 lb/linear foot of 
canopy (at 8 ft in-row spacing this equals 2 to 4 lb/vine) 
for well-balanced vines.  At the Willsboro site, with fertile, 
well-drained gravelly soils, many of the varieties showed 
moderate to high vegetative growth. 

Figure 3. Average (blue), minimum (red) and maximum (green) yields 
from 2008-2014 at the Willsboro grape variety trial.

Shoot growth habit ranged from semi-erect to trailing 
(procumbent), so many of the varieties are well suited to 
high-wire training systems (top wire cordon, umbrella 
kniffin, and Geneva double curtain), which have the fruit-
ing zone exposed at the top of the trellis. Shoot thinning, 
removal of lateral shoots and basal leaves to expose the 
cluster zone, and shoot combing are canopy management 
practices that can improve fruit quality and minimize 
acidity. 
Fruit Composition. Average fruit composition (soluble 
solids, pH, and titratable acidity) at harvest for years 2010-
2014 (Table 3) showed that we were able to achieve  desir-
able soluble solids (sugar) levels (which for most of the 
varieties is 18-22°Brix) despite the relatively short grow-
ing season. 
Varieties with the highest soluble solids were Marquette 
(23.2), La Crescent (22.5), Frontenac gris (21.7), and Fron-
tenac (21.6); lowest were Niagara (13.3), Noiret (14.6), 
Edelweiss (15.5), and Cayuga White (15.6). 
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Table 3. Yield, harvest metrics, and pruning weights of 24 varieties of cold climate grapes averaged over 5 
years (2010-2014) planted at the Cornell Willsboro Research Farm. 

Variety 

Niagara 

Geneva Red 

Frontenac 

La Crosse 

Frontenac Gris 

Aromella 

Louise Swenson 

Cayuga White 

Leon Millot 

Baco Noir 

Marechal Foch 

Vignoles 

Edelweiss 

La Crescent 

Sabrevois 

Petite Amie 

St. Pepin 

Noiret 

Marquette 

Prairie Star 

St. Croix 

Adalmiina 

MN 1200 

Landot Noir 

S 

S 

CH 

CH 

CH 

S 

CH 

S 

S 

S 

S 

S 

CH 

CH 

CH 

CH 

CH 

S 

CH 

CH 

CH 

CH 

CH 

S 

Av

35.6 

24.9 

24.0 

23.9 

23.9 

23.3 

23.1 

22.6 

21.4 

21.1 

20.8 

20.6 

20.5 

19.4 

19.4 

19.1 

18.9 

18.3 

18.0 

17.7 

17.1 

15.3 

14.5 

11.9 

Yield 
(lb/vine) 

Min 

16.8 

6.9 

10.0 

4.6 

12.2 

9.6 

5.2 

1.6 

4.7 

6.7 

6.8 

6.2 

6.2 

7.1 

2.1 

1.2 

3.0 

4.6 

4.2 

2.1 

4.0 

3.2 

3.1 

2.2 

Ma

68.0 

53.5 

58.3 

51.5 

42.3 

37.8 

42.7 

39.2 

41.7 

36.8 

34.7 

43.8 

46.5 

27.9 

42.1 

38.5 

29.7 

35.1 

36.1 

39.2 

29.0 

37.1 

38.0 

21.8 

Av

9.7 

6.8 

6.5 

6.5 

6.5 

6.3 

6.3 

6.1 

5.8 

5.7 

5.6 

5.6 

5.6 

5.3 

5.3 

5.2 

5.1 

5.0 

4.9 

4.8 

4.7 

4.2 

3.9 

3.2 

Yield 
(T/acre) 

Min 

4.6 

1.9 

2.7 

1.2 

3.3 

2.6 

1.4 

0.4 

1.3 

1.8 

1.9 

1.7 

1.7 

1.9 

0.6 

0.3 

0.8 

1.2 

1.1 

0.6 

1.1 

0.9 

0.8 

0.6 

Ma

18.5 

14.6 

15.9 

14.0 

11.5 

10.3 

11.6 

10.7 

11.3 

10.0 

9.4 

11.9 

12.7 

7.6 

11.5 

10.5 

8.1 

9.6 

9.8 

10.7 

7.9 

10.1 

10.3 

5.9 

Soluble Solids
 (brix) 

Avg Min Ma

19.3 17.0 20.3 

17.8 16.6 22.0 

18.9 13.8 21.0 

16.9 15.4 18.0 

16.9 15.6 18.0 

21.8 20.5 23.0 

22.1 19.8 24.6 

19.2 17.0 21.1 

22.3 19.6 24.0 

18.2 16.5 19.0 

18.8 17.8 19.8 

21.1 20.5 22.0 

17.7 15.4 20.0 

20.9 20.2 22.0 

23.4 21.8 25.8 

21.3 20.5 22.6 

14.0 12.4 15.0 

16.1 14.0 18.3 

18.0 17.0 18.8 

18.7 17.9 19.3 

18.9 18.1 20.0 

18.7 17.8 20.0 

20.3 18.0 21.4 

19.1 18.0 20.4 

Av

3.2 

3.4 

3.2 

3.1 

3.2 

3.2 

3.3 

3.1 

3.5 

3.3 

3.3 

3.1 

3.5 

3.2 

3.4 

3.3 

3.2 

3.2 

3.1 

3.5 

4.4 

3.4 

3.3 

3.3 

pH 

Min 

3.0 

3.2 

2.9 

2.8 

2.9 

3.0 

3.1 

2.8 

3.3 

3.1 

3.1 

2.9 

3.3 

3.0 

3.2 

3.2 

3.0 

3.1 

2.9 

3.3 

3.2 

3.3 

3.1 

3.1 

Ma

3.5 

3.5 

3.5 

3.2 

3.4 

3.3 

3.4 

3.3 

3.7 

3.4 

3.5 

3.2 

3.7 

3.5 

3.5 

3.5 

3.3 

3.2 

3.3 

3.6 

9.1 

3.5 

3.4 

3.4 

Av

6.7 

9.7 

12.3 

9.1 

6.5 

14.7 

14.0 

9.2 

13.0 

10.2 

8.6 

8.0 

6.7 

9.6 

11.4 

8.8 

6.3 

9.9 

7.6 

9.8 

9.8 

10.0 

9.7 

13.5 

TA 

Min 

5.7 

7.5 

9.1 

6.7 

4.9 

13.3 

12.4 

5.5 

11.4 

7.2 

7.7 

6.3 

5.2 

8.0 

10.2 

7.9 

4.3 

6.3 

5.8 

9.5 

9.0 

7.1 

8.6 

10.1 

Max 

8.1 

12.3 

15.1 

11.6 

8.0 

16.4 

15.8 

10.6 

15.8 

12.6 

9.7 

9.1 

9.1 

11.6 

13.5 

10.3 

8.6 

11.1 

9.0 

11.3 

10.1 

18.0 

10.8 

15.8 

Prun-
Wt 
(lb/ 

vine) 
Avg 

3.0 

3.7 

3.2 

2.9 

2.3 

3.0 

1.4 

1.8 

3.2 

1.5 

3.1 

2.6 

2.2 

2.0 

3.4 

2.3 

2.8 

0.6 

3.2 

3.2 

2.4 

2.6 

2.1 

1.9 

Average 20.6 5.6 40.5 5.6 1.5 11.0 18.5 16.8 21.2 3.3 3.1 3.7 8.2 6.6 10.2 2.5 

1S = 'Standard hybrid cultivar; CH= Cold-Hardy hybrid cultivar 
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Table 4. Average cluster weight and number of clusters 
per vine from 2008-2014.

Cluster weight Clusters Variety (g) per vine 
MN 1200 60 103 
Baco Noir 89 105 
Marquette 90 92 
Adelmiina 92 74 

Marechal Foch 93 100 
Petite Amie 96 89 
Leon Millot 100 96 
Prairie Star 100 80 
Landot Noir 101 56 

Sabrevois 109 88 
St. Pepin 114 76 
St. Croix 114 74 

La Crosse 115 94 
La Crescent 118 75 

Louise Swenson 122 88 
Geneva Red 122 95 

Vignoles 125 75 
Frontenac 131 87 

Frontenac Gris 138 81 
Aromella 144 77 

Noiret 157 53 
Edelweiss 164 63 

Cayuga White 182 57 
Niagara 219 79 
Average 121 81 

The high acidity of cold climate varieties can be a signifi-
cant challenge. Of the 24 varieties tested, eight averaged 
more than 10 g/liter titratable acidity at harvest.  
In the coolest growing season (2011), titratable acidity at 
harvest ranged from 8.6 to 16.4 g/l, with 17 of the 24 cul-
tivars above 10 g/l. Many of the cultivars failed to reach 
physiological maturity. Minimum TA observed in Aro-
mella, Louise Swenson, Leon Millot, Sabrevois, Adalmii-
na and Landot Noir still exceeded 10.0 g/l in the warmest 
growing season. 
Lessons from the Willsboro trial. All 24 varieties tested 
at the Cornell Willsboro Research Farm performed ade-
quately for commercial production. Overwinter survival 
was 100% and bud injury was often less than 20% with 
only a few minor exceptions. Yields were above economi-
cally sustainable standards for nearly all varieties and 
fruit quality parameters were all acceptable in six of the 
seven harvests. 
Compared to other regions, soluble solids (sugars) tend-
ed to be low and TA (acids) tend to be higher at this site. 
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Figure 5. Monthly Minimum temperatures recorded from Watertown 
airport and Willsboro research farm from 2005 to 2008. Red line cor-
responds to -15° F. Note that winter low temperatures dropped well be-
low -15 every year at Watertown, but only once at the Willsboro Farm. 

This is most likely attributable to the short growing sea-
son, with fewer growing degree days than in other cold-
climate sites in the Midwest.  Minnesota, Wisconsin, and 
Iowa have cold winters, but transition faster from winter 
to high temperatures – and have a warmer growing sea-
son during the summer and early fall. 
The 2011 season resulted in higher TA at harvest, due to 
early frost and a relatively cool growing season. High 
acidity at harvest will be a significant challenge for grape 
and wine producers using fruit grown in this region. 
Techniques to minimize acidity, both in the vineyard and 
winery, will be needed to produce marketable wine. 
Field experiments have demonstrated that increasing sun-
light exposure of clusters through canopy management 
and leaf pulling can increase soluble solids and minimize 
acidity, but the effect varies by variety.  
Winemaking practice to reduce acidity or adopting wine 
styles (eg. residual sugar to balance out the acidity) that 
showcase each variety will be needed – and are currently 
being researched in Enology laboratories at Cornell, U of 
M, and Iowa State. 
Site selection is important. The Willsboro site is an excep-
tional location for growing grapes in the North Country. 
Its location in very close proximity to Lake Champlain 
provides excellent water-moderated climate, less extreme 
high and low temperatures and slightly delayed phenol-
ogy. It is on a gently sloping hill, with excellent sun ex-
posure, air drainage, and well-drained sandy-loam soils. 
Commercial sites generally do not have the same level of 
air drainage, water moderation, or sunlight exposure. 
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Variety Cluster weight 
(g)

Clusters per vine

MN 1200 60 103
Baco Noir 89 105
Marquette 90 92
Adelmiina 92 74
Marechal Foch 93 100
Petite Amie 96 89
Leon Millot 100 96
Prairie Star 100 80
Landot Noir 101 56
Sabrevois 109 88
St. Pepin 114 76
St. Croix 114 74
La Crosse 115 94
La Crescent 118 75
Louise Swenson 122 88
Geneva Red 122 95
Vignoles 125 75
Frontenac 131 87
Frontenac Gris 138 81
Aromella 144 77
Noiret 157 53
Edelweiss 164 63
Cayuga White 182 57
Niagara 219 79
Average 121  



  

 

 

 

 

Importantly, the proximity of the Willsboro site to Lake 
Champlain moderates extreme winter low temperatures, 
which are much more severe in most of the North Coun-
try.  This is illustrated by a comparison of monthly low 
temperatures at Willsboro versus the Watertown Airport 
(Figure 5). 
Between 2003 and 2008, winter lows recorded at Wills-
boro only dropped below -15°F in one of the five years. At 
Watertown, the winter low was below -15°F every year, 
and in three of the five years dropped below -30 °F. The 
varieties labeled as ‘standard hybrids’ (Table 1) and even 
some of the Swenson hybrids would experience severe 
winter injury at most sites even a mile inland from major 
bodies of water such as Lake Champlain, Lake Ontario, or 
the St. Lawrence river . 
Vineyard site selection should be the key consideration 
when establishing a vineyard.  Adequate air drainage, a 
southeastern to southwestern exposure, and well-drained 
soils will have a strong and lasting impact on productivity 
and quality. 
High yields and good quality at Willsboro.  We attained 
yields that overall averaged 20 lb/vine and 5.3 T/acre‒at 
8 ft vine spacing with 10 ft rows. These yields, both on 
a per-vine and per acre basis, are well above the 6-10 lb/ 
vine or 1-3 T/acre that most North Country growers re-
port. These higher yields are attributable not only to 
the superior site, but also to excellent management dur-
ing vineyard establishment.  The vineyard reached these 
moderately high yields because of excellent weed control 
during establishment, a moderate 5-6 foliar spray disease 
and insect program, and attention to dormant pruning 
and canopy management. It bears repeating: Care in the 
first three years of vineyard establishment, and especially weed 
management, sets the stage for continued productivity over the 
life of the vineyard.  Poor weed management delays vine 
establishment, and reduces production often for the life 
of the vineyard. 
The success of the Willsboro trial demonstrates what is 
possible in the North Country. All varieties performed 
well at the Willsboro research site with regard to the win-
ter survival, yield & vine growth, phenology, and fruit 
quality attributes we used to evaluate successful perfor-
mance. At commercial sites, we expect the cold climate 
cultivars to perform well, but would caution against us-
ing the more tender ‘standard varieties’ more prone to 
winter injury. While some sites might not support  20 lb/ 
vine yields, this trial demonstrated that it is possible at a 
superior site. 
It’s been suggested that a minimum production goal for 
growers and winery consistent with profitability (even at 
$1500/ton) is to aim for at least 4 tons/acre production. At 
10x8 ft spacing (544 vines per acre), that is equivalent to 14 
lb/vine. At a more optimum spacing of 9 x 6 ft (807 vines/
acre) , 4 T/acre equals 10 lb/vine. The Willsboro trial dem-
onstrated that this should be an attainable goal for many 
North Country producers. 
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