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What is Sustainability?

UVM's definition derives from the 
U.N. Brundtland Commission in 
1987, which stated:

"Sustainable development is 
development that meets the 
needs of the present without 
compromising the ability of 
future generations to meet their 
own needs."

https://www.cias.wisc.edu/curriculum-

new/module-i-section-a/



Environment



Environmental Impacts of Orchards & Vineyards

https://www.hcn.org/issues/42.21/farmings-

toxic-legacy

http://agresearch.montana.edu/warc/guides

/Orchard_Design.html



Count yourselves lucky?



Essentials of Sustaining Agricultural Production
(McGuire, 2015)

1. Protect the soil

http://blog.uvm.edu/cvcrops/category

/cover-crops/page/2/
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Essentials of Sustaining Agricultural Production
(McGuire, 2015)

1. Protect the soil

2. Maintain soil fertility

3. Use water efficiently

http://blog.uvm.edu/cvcrops/category

/cover-crops/page/2/http://glisa.umich.edu/media/files/projectreports/GLISA_ProjRep_Purdue.pdf
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Essentials of Sustaining Agricultural Production
(McGuire, 2015)

1. Protect the soil

2. Maintain soil fertility

3. Use water efficiently

4. Protect the crop

http://blog.uvm.edu/cvcrops/category

/cover-crops/page/2/(Naranjo 2011)



Economic



Farm business and the industries they support 
(and that support them) must be profitable 



Cider Makers 
Survey:
Prices paid per 
bushel

Becot, F. A., T. L. Bradshaw and D. S. Conner (2016). "Apple Market 

Optimization and Expansion through Value-Added Hard Cider Production " 

HortTechnology 26(2): 220-229.



Becot, F.A., Bradshaw, T.L., and Conner, D.S., 2016. Growing apples for 

the cider industry in the U.S. Northern Climate of Vermont: Does the 

math add up? Acta Hort. In press.





2015 Vermont Vineyard Feasibility Study

Mark Cannella

Farm Business Specialist

Mark.Cannella@uvm.edu

802-223-2389

mailto:Mark.Cannella@uvm.edu


The Next 25 Years in  

Vermont  

• Will we have grape sellers ?

Best Practices

Right Sizing

Viability



20 Acre Vineyard

• Positive cash flow after year 
5 

• Positive cumulative net 
cash after year 19

• Assumptions:

• 4 tons/acre

• $2000/ton



5 Acre Vineyard

• Positive cash flow after year 
8

• No positive cumulative net 
cash after 20 years

• Assumptions:

• 4 tons/acre

• $2000/ton



Where does the money come from?

• 4 tons per acre

• $2,000/ ton = 
$8,000 gross revenue per acre

• 4 tons per acre * 125 gallons 
wine/ton = 500 gallons wine

• 500 gallons wine * 
5 bottles/gallon = 2500 bottles

• 2500 bottles * $15 each=

• $37,500 gross revenue wine per 
acre

http://ediblenetwork.com/greenmountains/editorial/

winter-2014/vermont-wine-party/



Income = Quantity * Price

QUANTITY

Reduce risk

Improve horticultural 
management

Improve farm efficiency

PRICE

Quality = Price

Get the price you need to for 
your crop

Buy what you can’t affordably 
grow



Cultivar selection for quantity and quality (price)

Know your climate and what works in it

Grapes:
◦ Most Minnesota cultivars hardy to -20, -30°F

◦ Not all “Hardiness” is equal



General Cold Hardiness of Select Grape Varieties 
in Vermont

Very Hardy (riparia-based)

◦ Kay Gray, Sabrevois, Prairie Star, Frontenac, 
LaCrescent, Plocher cultivars

Hardy

◦ Marquette, LaCrosse, St Croix

Less Hardy 

◦ Marechal Foch, Leon Millot, Seyval, Cayuga, 
Corot Noir

Protection necessary

◦ Vignoles, Vidal blanc, Baco noir

Not hardy

◦ Pinot noir, Riesling, Zweigelt, Traminette
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Seasonal grape 
bud hardiness 
curve

Zabadal et.al. 2007, “Winter Injury to Grapevines and Methods of 

Protection”



Grapevine 
acclimation

• Acclimation is an active 
process

• Requires resources from 
the vine during ripening 
and immediately after 
harvest

• Management will 
improve acclimation = 
hardiness = yield





Management factors that 
affect cold hardiness

Improves cold hardiness:

Site selection!!

Good soil drainage

Moderate cropping

Canopy exposure to sunlight

Good weed control

Balanced growth

Good vine nutrition

Good vine moisture

Decreases cold hardiness:

Poor site selection

Poor soil drainage

Over cropping

Over-dense (shaded) canopy

Poor weed control

Unbalanced growth

Poor vine nutrition

Poor vine moisture



Soil Drainage



Crop load management 
With a nod to Andy Farmer

•Getting the yield up (Eastern conditions):

• Clusters have to get to 90 g.

• 5 shoots per foot, 2 clusters per shoot. 
Grow a big canopy.

• 10 clusters/foot, 6 foot vines = 60 clusters/vine

• Dr. Zach Miller recommendation, as well

• At 9’ row spacing potential for 4.8 tons per 
acre.

• However, we also can occasionally have 
blind wood and bud damage. Pruning 
adjustments help correct this.
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Crop management & Canopy Management
Go Hand-in-Hand

Thin shoots early, just past fruit set

Expose fruit early to acclimate to 
increased sun exposure 

◦ In a cool region, you need to soak up every 
drop of sun

https://pestweb.montana.edu/Owbm/Home/Gdd



Crop management & Canopy Management
Go Hand-in-Hand

Thin shoots early, just past fruit 
set

Expose fruit early to acclimate to 
increased sun exposure 
◦ In a cool region, you need to soak up 

every drop of sun

Keep shoots combed, pull leaves as 
necessary during the season

‘Corot Noir’ at UVM Vineyard, 7/19/2011



Weed 
management

Use whatever tools you 
must, but DO IT!



Herbicides

Many options

•Preemergent Postemergent

•Systemic Non systemic

Consumer/environmental concern

Tree safety

Worker safety



Long-term groundcover management systems 
trials in New York

Merwin et. al, 1992-2008

•Tree growth crop yield affected by GMS

• Mulched & postemergent herbicide peformed best

• Mowed sod performed worst

• Preemergent herbicide had greatest root growth 
but did not translate to yield of tree growth

Take-home- orchard productivity increased by: 

•Weed management

•Maintaining soil organic matter



Organic herbicides

Constant thread in the literature:

Organic herbicides ineffective in apple orchard systems



Physical Weed Management
Hand weeding

◦ Labor considerations

◦ Cost considerations

◦ FACE IT: It’s not going to get done

Cultivation

◦ In-row

◦ Between-row

◦ Careful equipment 

selection and operation

https://www.youtube.com/watch?v=jOEWLU8Y85w


Some Cultivation Basics

Cultivations should be shallow

◦ 1-2 inches

Weeds should be small

◦ No more than 3 inches

◦ Larger weeds require deeper cultivation

Sun should be out

Soil should not be saturated

Rocks??



Weed Badger™



Ground-driven Wonder Weeder



Mulching

Organic material applied to smother 
weeds and conserve moisture

Increase soil organic matter

Cost

Application method

Vole habitat?

Shift of weed species

Reduction in soil temperature



Mulching



Mowed sod

•Consistent treatment in Merwin’s
long-term studies

•Consistently under-performing 
for most metrics (tree growth, 
crop yield, soil N, etc.)

•Cheap

Effective on vigorous plantings

◦ Especially if started on herbicide 
or other regime 



Year 2007 2008 2009 2010 2011 2012 2013

Orchard 1 1 1 1 1 1 1

Row (1=tree; 2=drive) 1 1 1 1 1 1 1
5/1/2007 4/23/2008 4/17/2009 4/20/2010 4/18/2011 6/1/2012 4/16/2013

Aggregate stability % 74.2 59.6 62 65.4 64.3 55.0 61.0

Available water capacity (m/m) 0.1 0.1 0.1 0.11 0.08 0.12 0.10

Surface hardness index 100 84 176 72 50 34 95

Subsurface hardness index 308 230 348 358 290 356 158

Organic matter % 3.8 4.3 3.1 5 3.7 4.3 3.4

Active carbon ppm 724 604 680 562 879 562 707

Pot. min. N (μg/gdwsoil/wk) 19.6 14 26.9 12.8 48.1 3.1 16.1

Root health rating 2.7 4.8 3.7 3.4 5.7 3.5 4.0

pH 7.2 7.2 7 7.2 7.1 7.3 7.3

Extractable P 101 90.5 95.5 82.1 59.6 99.6 73.6

Extractable K 250 253 180 122 107.9 241.9 244.1

Overall 75 77.5. 68 73.1 73.8 63.5 74.6
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Tree row soil Q

https://soilhealth.cals.cornell.edu/



Disease management



Management factors that 
affect cold hardiness

IMPROVES COLD HARDINESS:

Site selection!!

Good soil drainage

Moderate cropping

Canopy exposure to sunlight

Good weed control

Balanced growth

Good vine nutrition

Good vine moisture

DECREASES COLD HARDINESS:

Poor site selection

Poor soil drainage

Over cropping

Over-dense (shaded) canopy

Poor weed control

Unbalanced growth

Poor vine nutrition

Poor vine moisture



Cultivar selection

Apples
◦ Traditional MT cultivars selected for cold 

hardiness

◦ Newer cider cultivars often originated in a 
completely different climate

◦ Cold hardiness not well-tested on them in 
diverse production regions in U.S.

◦ Test blocks, follow MSU research
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Cultivar selection

Apples
◦ Traditional MT cultivars selected for cold 

hardiness

◦ Newer cider cultivars often originated in a 
completely different climate

◦ Cold hardiness not well-tested on them in 
diverse production regions in U.S.

◦ Test blocks, follow MSU research

◦ Learn from fellow growers

https://www.abcfoxmontana.com/news/missoula-s-western-cider-

hosts-cider-tree-sale/



Price…



Management factors that 
affect fruit (& wine) quality (& price)

IMPROVES QUALITY:

Site selection!!

Good soil drainage

Moderate cropping

Canopy exposure to sunlight

Good weed control

Balanced growth

Good vine nutrition

Good vine moisture

DECREASES QUALITY:

Poor site selection

Poor soil drainage

Over cropping

Over-dense (shaded) canopy

Poor weed control

Unbalanced growth

Poor vine nutrition

Poor vine moisture



Social:
Farming and Fermenting in the 
Community













Thank You!

Terence Bradshaw

tbradsha@uvm.edu


