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NE-1020 Coordinated Variety Trials: 
The view from 40,000 feet 

Vine Performance at 11 Locations over 5 years 

Outline: 
• Yield and Quality 
• Timing (Phenology) 
• Vine Balance metrics 
• Impact of Winter Injury 



Willsboro, NY 

Burlington, VT 

Ames, IA 

Traverse City, MI 

Brookings, SD 

Geneva, NY 

The Plantings via Google Earth (6 of 11) 



NE-1020 Coordinated Variety Trials 

How does environment affect yield & quality? 
Climate and standard maturity indices 

Vine performance and climate 
• Eval: Yield and quality vs. 

climate indices 
• Data from 3-9 sites/variety 



NE-1020 Data Protocol 
Adopted in 2010 



NE-1020 Data Protocol 
Adopted in 2010 



Cultivar Performance 
winter lows, heat units, early budburst 

2500 GDD F 
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Cultivar Performance 
winter lows, heat units, early budburst 

2500 GDD F 

3200 

1800 2000 

Continental 
Maritime  

(Water Moderated) 



Weather and Growing Degree Days 
30 year average 1980-2010 

2400 GDD °F  

3200 GDD °F 

1800 GDD °F 
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Heat Unit Accumulations 
30 Yr Average Growing Degree Days 

Bloom 

Veraison 



NE-1020 Blocks 
With Northern Cultivars 
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What Can We Learn from 
Cultivar Evaluations? 

Can variety X be grown profitably in 
environment Y? 

• How often can we expect winter injury? 
• Is there enough heat to ripen them consistently? 
• What fruit composition is typical for region? 



What Can We Learn from 
Cultivar Evaluations? 

Can variety X be grown profitably in 
environment Y? 

• How often can we expect winter injury? 
• Is there enough heat to ripen them consistently? 
• What fruit composition is typical for region? 

Benchmarks: 
• ∼ 4 T/acre of fruit, 5 yr average. 
• Low frequency winter injury 
• Budburst and spring frosts 
• Acids, sugars and pH in acceptable ranges. 



Production Cost Estimates – Miguel Gomez 

Attribute Frontenac Marquette Frontenac Marquette

Yield (T/acre) 5 5 2.25 3
Price/Ton $600 $900 $1,500 $1,800 

Income/acre $3,000 $4,500 $3,375 $5,436 
Variable costs $1,506 1,506 $2,051 $2,154 

Total fixed costs $1,046 $1,121 $2,724 $2,810 
Total costs $2,552 $2,627 $4,805 $4,967 

Profit or loss $448 $1,873 ($1,145) $469 
Breakeven price/T $510 $525 $1,969 $1,645 
Breakeven Yield (T) 4.2 2.8 3.3 2.7

Lake Erie Bulk Producers 
13 acres of 200 acre vineyard 

1000 Islands Startup Vineyard 
20 Acres 

Oh et al. 2016.  COST OF ESTABLISHMENT AND PRODUCTION OF COLD HARDY GRAPES IN 
THE CHAUTAUQUA REGION OF NEW YORK-2015 
Oh et al. 2015. COST OF ESTABLISHMENT AND PRODUCTION OF COLD HARDY 
GRAPES IN THE THOUSAND ISLANDS REGION OF NEW YORK-2015 



Yields 
http://northerngrapesproject.org 

Summary yield data (PDF) 
 

http://northerngrapesproject.org/wp-content/uploads/2012/02/Summary-Yield-NE1020-Plots_PDF.pdf
http://northerngrapesproject.org/wp-content/uploads/2012/02/Martinson-NGP-Webinar-NE1020_PDF-slides.pdf


Yields and Vine spacing 

2 measures: 
 Lb/vine 
 T/acre  



Yields and Vine spacing 

10 x 8 = 545 vines/acre 
10 x 7 = 622 vines/acre 
10 x 6 = 726 vines/acre      
 9  x 8 = 605 vines/acre 
 9  x 7 = 691 vines/acre 
 9  x 6 = 807 vines/acre 

2 measures: 
 Lb/vine 
 T/acre  

3rd Measure: 
Yield/ m or foot 

of canopy 



Yields:  Frontenac 

Site EvalYear Lb/vine T/acre ph Brix 
Titratable 

Acidity 
(g/l) 

SD 2 yr 5.5 1.7  26.3 12.2 
CT Site 1 5 yr 6.7 2.7 3.56 22.1 11.7 

IA 5 yr 7.7 2.1 3.35 26.1 10.8 
CT Site 2 5 yr 9.4 2.8 3.33 24.9 10.1 

ND 5 yr 10.5 2.9 3.10 25.9 18.4 
VT 7 Yr 11.0 4.8 3.19 23.2 16.8 

MI Site 2 6 yr 12.7 4.4 3.08 21.2 14.0 
NY- Willsboro 7 yr 24.4 8.6 2.93 22.4 15.6 

MA 2 yr 28.0 7.7  23.5 9.6 
 

Range: 
• 5.5-28 lb/vine 
• 1.7- 8.6 T/acre 
• 21.2-26.3° Brix 
• 9.6-18.4 TA (g/l) 
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Site EvalYear Lb/vine T/acre ph Brix 
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SD 2 yr 5.5 1.7  26.3 12.2 
CT Site 1 5 yr 6.7 2.7 3.56 22.1 11.7 

IA 5 yr 7.7 2.1 3.35 26.1 10.8 
CT Site 2 5 yr 9.4 2.8 3.33 24.9 10.1 

ND 5 yr 10.5 2.9 3.10 25.9 18.4 
VT 7 Yr 11.0 4.8 3.19 23.2 16.8 
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MA 2 yr 28.0 7.7  23.5 9.6 
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• 1.7- 8.6 T/acre 
• 21.2-26.3° Brix 
• 9.6-18.4 TA (g/l) 
 



Yields:  Frontenac Gris 

Range: 
• 6.8-24.2 lb/vine 
• 1.9- 8.0 T/acre 
• 22.9-26.8° Brix 
• 8.7-15.0 TA (g/l) 
 

Site Year Lb/vine T/acre ph Brix Titratable 
Acid (g/l) 

ND 5 yr 6.8 1.9 3.15 26.8 13.5 
CT-1 4 yr 7.2 2.9 3.5 24.0 8.7 
MI-3 5 yr 10.3 3.6 3.1 23.8 10.2 
NY-

Willsboro 8 yr 24.2 8.0 2.97 22.9 15.0 
 



Yields:  Frontenac Gris 

Range: 
• 6.8-24.2 lb/vine 
• 1.9- 8.0 T/acre 
• 22.9-26.8° Brix 
• 8.7-15.0 TA (g/l) 
 

Site Year Lb/vine T/acre ph Brix Titratable 
Acid (g/l) 

ND 5 yr 6.8 1.9 3.15 26.8 13.5 
CT-1 4 yr 7.2 2.9 3.5 24.0 8.7 
MI-3 5 yr 10.3 3.6 3.1 23.8 10.2 
NY-

Willsboro 8 yr 24.2 8.0 2.97 22.9 15.0 
 



Yields:  La Crescent 

Range: 
• 4.7-18.9 lb/vine 
• 1.4-6.6 T/acre 
• 19.1-27.1° Brix 
• 4.5?-19.6 TA (g/l) 
 

Site Comment EvalYear Lb/vine T/acre ph Brix 
Titratable 

Acidity 
SD 2 ‘no crop’ 2 yr 4.7 1.4 3.0 27.1 13.9 
ND 1 ‘no crop’  6.3 1.7 3.49 23.4 19.6 
IA  5 yr 9.1 2.5 3.30 24.0 10.0 
VT  7 yr 9.8 3.6 3.1 21.8 15.5 

MI Site 2 2 ‘no crop’ 6 yr 10.3 3.6 3.1 22.7 11.4 
MI site 3 2 ‘no crop’  10.5 3.6 3.3 20.2 7.9 

NY- Geneva  6 yr 13.5 5.7 3.4 24.3 9.8 
MA  2 yr 13.7 3.8  19.1 4.5 

NY-Willsboro  8 yr 18.9 6.6 3.2 22.3 13.3 
 



Yields:  La Crescent 

Range: 
• 4.7-18.9 lb/vine 
• 1.4-6.6 T/acre 
• 19.1-27.1° Brix 
• 4.5?-19.6 TA (g/l) 
 

Site Comment EvalYear Lb/vine T/acre ph Brix 
Titratable 

Acidity 
SD 2 ‘no crop’ 2 yr 4.7 1.4 3.0 27.1 13.9 
ND 1 ‘no crop’  6.3 1.7 3.49 23.4 19.6 
IA  5 yr 9.1 2.5 3.30 24.0 10.0 
VT  7 yr 9.8 3.6 3.1 21.8 15.5 

MI Site 2 2 ‘no crop’ 6 yr 10.3 3.6 3.1 22.7 11.4 
MI site 3 2 ‘no crop’  10.5 3.6 3.3 20.2 7.9 

NY- Geneva  6 yr 13.5 5.7 3.4 24.3 9.8 
MA  2 yr 13.7 3.8  19.1 4.5 

NY-Willsboro  8 yr 18.9 6.6 3.2 22.3 13.3 
 



Yields:  Marquette 

Range: 
• 3.1-19.4 lb/vine 
• 1.1-6.0 T/acre 
• 22.2-27.4° Brix 
• 7.9-14.2 TA (g/l) 
 

Site Comment EvalYear Lb/vine T/acre ph Brix 
Titr 
Acid 

CT Site 1  4 yr 3.1 1.3 3.78 22.3 9.1 
ND 1 ‘no crop’ 5 yr 4.0 1.1 3.03 27.4 12.6 

CT Site 2  4 yr 5.0 1.5 3.55 25.3 7.2 
SD 2 of 4 no crop 2 yr 5.6 1.7 2.98 28.3 8.3 
IA  5 yr 9.7 2.6 3.37 25.5 8.8 
VT  7 yr 10.9 4.0 3.07 24.5 14.2 

MA  2 yr 14.3 4.1  23.3 8.3 
MI Site 3   17.0 6.0 3.29 22.2 8.3 

NY Willsboro  8 yr 17.6 6.1 3.09 23.4 11.3 
MI Site 1 3 ‘no crop’ 6 yr 19.4 7.2 3.45 24.0 7.9 

 



Yields:  Marquette 

Range: 
• 3.1-19.4 lb/vine 
• 1.1-6.0 T/acre 
• 22.2-27.4° Brix 
• 7.9-14.2 TA (g/l) 
 

Site Comment EvalYear Lb/vine T/acre ph Brix 
Titr 
Acid 

CT Site 1  4 yr 3.1 1.3 3.78 22.3 9.1 
ND 1 ‘no crop’ 5 yr 4.0 1.1 3.03 27.4 12.6 

CT Site 2  4 yr 5.0 1.5 3.55 25.3 7.2 
SD 2 of 4 no crop 2 yr 5.6 1.7 2.98 28.3 8.3 
IA  5 yr 9.7 2.6 3.37 25.5 8.8 
VT  7 yr 10.9 4.0 3.07 24.5 14.2 

MA  2 yr 14.3 4.1  23.3 8.3 
MI Site 3   17.0 6.0 3.29 22.2 8.3 

NY Willsboro  8 yr 17.6 6.1 3.09 23.4 11.3 
MI Site 1 3 ‘no crop’ 6 yr 19.4 7.2 3.45 24.0 7.9 

 



Yields:  St Croix 

Range: 
• 4.2-24.2 lb/vine 
• 1.5-7.5 T/acre 
• 14.3-23.0° Brix 
• 5.1-10.9 TA (g/l) 
 

Site Comment EvalYear Lb/vine T/acre ph Brix 
Titr 
Acid 

CT Site1  4 yr 4.2 1.7 4.06 19.0 5.1 
CT Site 2  4 yr 4.9 1.5 3.65 21.4 5.1 

ND   5 yr 7.6 2.1 3.18 23.0 9.6 
MI – Site 2 1 ‘no crop’ 6 yr 9.7 3.4 3.5 19.8 7.1 

SD 2 of 4 no crop 2 yr 10.1 3.1 3.37 14.3 10.9 
NY-Geneva  6 yr 10.7 4.5 3.6 20.0 7.3 

VT  7 yr 11.6 4.2 3.13 18.7 9.0 
MI – Site 3  6 yr 12.7 4.4 3.4 19.3 6.8 

IA  5 yr 14.0 3.8 3.52 19.0 6.7 
NY-Willsboro  7 yr 17.4 6.0 4.26 18.9 9.9 

MA  2 yr 24.2 7.5  20.0 5.9 
 



Yields:  St Croix 

Range: 
• 4.2-24.2 lb/vine 
• 1.5-7.5 T/acre 
• 14.3-23.0° Brix 
• 5.1-10.9 TA (g/l) 
 

Site Comment EvalYear Lb/vine T/acre ph Brix 
Titr 
Acid 

CT Site1  4 yr 4.2 1.7 4.06 19.0 5.1 
CT Site 2  4 yr 4.9 1.5 3.65 21.4 5.1 

ND   5 yr 7.6 2.1 3.18 23.0 9.6 
MI – Site 2 1 ‘no crop’ 6 yr 9.7 3.4 3.5 19.8 7.1 

SD 2 of 4 no crop 2 yr 10.1 3.1 3.37 14.3 10.9 
NY-Geneva  6 yr 10.7 4.5 3.6 20.0 7.3 

VT  7 yr 11.6 4.2 3.13 18.7 9.0 
MI – Site 3  6 yr 12.7 4.4 3.4 19.3 6.8 

IA  5 yr 14.0 3.8 3.52 19.0 6.7 
NY-Willsboro  7 yr 17.4 6.0 4.26 18.9 9.9 

MA  2 yr 24.2 7.5  20.0 5.9 
 



Phenology 

• Date and Growing Degree days (base 50) for: 
• Budburst 
• Bloom 
• Veraison 
• Harvest 
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Frontenac Phenology Dates 
2012 

IOWA 

N Dak 

New York 



Frontenac Phenology Dates 
2013 
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Phenology (by site): Budburst Date 
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Phenology (by site): Budburst Date 
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Phenology (by site): Degree Days at Budburst 
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Phenology (by site): Degree Days at Budburst 
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Phenology (by site): Degree Days at Budburst 
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Phenology (by site): Harvest  Date  
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Phenology (by site): Harvest  Date  
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Phenology: Growing Degree Days at Harvest  
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Phenology: Growing Degree Days at Harvest  
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Maturity at Harvest: Soluble Solids (°Brix) 
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Maturity at Harvest: Titratable Acidity (g/l) 

11.0 g/liter 



GDD and Maturity: Titratable Acidity (g/l) 

11.0 g/liter 



Phenology: Growing Degree Days at Harvest  
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Are they balanced? 

• Pruning Weights (vine size) 
• Yield per foot of canopy  
• Ravaz index (Yield to pruning weight ratio) 
 

Lake Champlain: Willsboro Variety Trial 2009-2016 

0.3 lb/foot of canopy 
2-5 lb/foot of canopy 
~5 TO 12  
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Pruning weights in NE1020 Plots 
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Pruning weights in NE1020 Plots 
8 ft vine spacing 

Optimum:  
0.3 lb Pruning 

Weight per foot 
of canopy 

6 ft vine spacing 



Frontenac Frontenac Gris La Crescent Marquette St Croix 
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Yield/ft of canopy – NE1020 Blocks 
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For 9 ft rows,  1.7 lb/foot of canopy = 4 T/acre 



Frontenac Frontenac Gris La Crescent Marquette St Croix 
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Ravaz Index – NE1020 Blocks 

Median =9.8  Median =9.6  Median 11.0  Median 6.7  Median =8.2 

Ratio of Yield: Pruning Weight . Optimal range vinifera= 5-12 



Are they balanced? 

• Overall:  Vine size small (pruning weights) 
• Yield per foot of canopy (Variable, on low end) 
• Ravaz index (low for some) 
 

Lake Champlain: Willsboro Variety Trial 2009-2016 



Winter Injury Metrics:  Shoots per retained node 

Shoot # = No. “Count” nodes 



Yield Predictors: 
Shoots per node, Clusters per node, Crop per node 

Shoots  

R2 = 0.09 
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Eight Years of Yield at Willsboro  

Lake Champlain: Willsboro Variety Trial 2009-2016 

• Exceptional site  
• Good Weed/Floor Management 
• 5-6 well-timed fungicides 
• High Cordon w/shoot adj. 

 



Eight Years of Yield at Willsboro  
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Eight Years of TA at Willsboro  

8.3 

11.3 

13.1 

14.5 



Lessons from NE1020 Trials 

• Economic yields (~4T, 10 lb/vine, 1.7 lb/ft of canopy) are achievable 
• VT, Willsboro, Michigan I. 

• Vine size small in ~1/2 of sites (<<0.35 lb/ft pruning weights) 
• More heat units by harvest= lower titratable acidity 

• Higher TA in Northeastern Sites  

• Winter injury metric:  Shoots/retained node, Crop/Node predictive of 
yield  

• Data skewed:  Polar vortex (2014-2015) – no crop data reported. 
Management to improve vine size,  Retain more buds as ‘hedge’ to winter/spring Injury 
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New Data on Northern Grapes 

Question:  How do midwinter bud freezing temperatures 
 vary for the Cold-Hardy varieties based on winter 
 severity? 
 
2017 Collection the week of Jan 22-26. 
 
11 Locations 



Marquette LT50 Range:  
-11 to -22° F 

Winter 
Low 



Frontenac LT50 Range:  
-10° to -22° F 

Winter Low 



La Crescent LT50 Range:  
-12° to -18° F 

Winter Low 



St. Croix LT50 Range:  
-9° to -20° F 

Winter Low 







LT50s 
 

48 Samples 
Ranked from 

Lowest to 
Highest 

 
Range: 

 -9.3 to -21.6° F  





Minnesota samples 






	Slide Number 1
	NE-1020 Coordinated Variety Trials:�The view from 40,000 feet
	NE-1020 Coordinated Variety Trials:�The view from 40,000 feet
	NE-1020 Coordinated Variety Trials:�The view from 40,000 feet
	The Plantings via Google Earth (6 of 11)
	NE-1020 Coordinated Variety Trials
	NE-1020 Data Protocol�Adopted in 2010
	NE-1020 Data Protocol�Adopted in 2010
	Cultivar Performance�winter lows, heat units, early budburst
	Cultivar Performance�winter lows, heat units, early budburst
	Cultivar Performance�winter lows, heat units, early budburst
	Weather and Growing Degree Days�30 year average 1980-2010
	Heat Unit Accumulations�30 Yr Average Growing Degree Days
	NE-1020 Blocks�With Northern Cultivars
	NE-1020 Blocks�With Northern Cultivars
	What Can We Learn from Cultivar Evaluations?
	What Can We Learn from Cultivar Evaluations?
	Production Cost Estimates – Miguel Gomez
	Yields
	Yields and Vine spacing
	Yields and Vine spacing
	Yields:  Frontenac
	Yields:  Frontenac
	Yields:  Frontenac Gris
	Yields:  Frontenac Gris
	Yields:  La Crescent
	Yields:  La Crescent
	Yields:  Marquette
	Yields:  Marquette
	Yields:  St Croix
	Yields:  St Croix
	Phenology
	Frontenac Phenology Dates 2012
	Frontenac Phenology Dates 2013
	Phenology (by site): Budburst Date
	Phenology (by site): Budburst Date
	Phenology (by site): Degree Days at Budburst
	Phenology (by site): Degree Days at Budburst
	Phenology (by site): Degree Days at Budburst
	Phenology (by site): Harvest 	Date 
	Phenology (by site): Harvest 	Date 
	Phenology: Growing Degree Days at Harvest 
	Phenology: Growing Degree Days at Harvest 
	Maturity at Harvest: Soluble Solids (°Brix)
	Maturity at Harvest: Titratable Acidity (g/l)
	GDD and Maturity: Titratable Acidity (g/l)
	Phenology: Growing Degree Days at Harvest 
	Are they balanced?
	Pruning weights in NE1020 Plots
	Pruning weights in NE1020 Plots
	Yield/ft of canopy – NE1020 Blocks
	Ravaz Index – NE1020 Blocks
	Are they balanced?
	Winter Injury Metrics:  Shoots per retained node
	Yield Predictors:�Shoots per node, Clusters per node, Crop per node
	Eight Years of Yield at Willsboro 
	Eight Years of Yield at Willsboro 
	Eight Years of TA at Willsboro 
	Lessons from NE1020 Trials
	Acknowledgements
	New Data on Northern Grapes
	Marquette LT50 Range: �-11 to -22° F
	Frontenac LT50 Range: �-10° to -22° F
	La Crescent LT50 Range: �-12° to -18° F
	St. Croix LT50 Range: �-9° to -20° F
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74

